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Safety precautions

Before using this machine, fully read the safegcputions shown below for correct use.

€ To secure safety of the robot, refer to JIS B 8@8&nipulating Industrial Robots—Safety).

€ This machine is designed and manufactured foptipose of use for general industrial machinery.
€ Installation of the robot and setup of the systenst be carried out by technicians only.

€ When moving or selling this machine, have the awadoe fully read this manual for correct use.

To prevent hazards to operators or other persahglamages to properties, be sure to observe the
instructions in this operation manual shown below.

Marks indicating possible hazards and damages

A WARNING Noncompllanc.e .Wlth the instructions adjacent tg tharkmay lead to a loss
life or serious injury.

ﬁ CAUTION Noncomphance with the instructions adjacent ts thiark may lead to injury
or physical damages.

Marks showing points to be observed

® This mark is accompanied with acts to be prohibited.

0 This mark is accompanied with acts to be performed.




/N WARNING

[Installation]

Be sure to provide grounding cables.

0 Otherwise, you may suffer electric shocks.

O )

DO NOT use this machine near combustibles, inflamnides, and explosive substances, or in the
corrosive or flammable atmosphere.

® Otherwise, combustion, inflammation, or explosioay occur.

)

DO NOT use this machine where the robot and the comller may be splashed with water or oil.

® Otherwise, malfunctions, fires, or electric shooiay occur.

)

DO NOT modify the robot and the controller. NEVER cnnect the controller to the robot other
than of the specified type.

® Otherwise, the controller may be damaged, or@betrmay be malfunctioned, causing fires or serious
accidents.

o)

/o \ RN D/ N

\

DO NOT install the robot and the controller to thelocations where are unstable or subjected to
vibrations.

® Otherwise, the robot may be moved or tipped, lggth accidents or breakage.

2 )




/N WARNING

[Installation]

Otherwise, you may suffer serious injury.
For safety, be sure to provide the interlock switatthe door of the safety guard.

Secure working space to carry out works relatgdaching, maintenance, and check safely.

{nsta the safety guard to the outside of motion eeas.

~

Correctly carry out wiring, referring to “Operation Manual”.

Be sure to connect cables and connectors sedorphgvent any looseness or disconnection. Otherwis
malfunctions or fires may occur.

/
~

DO NOT damage cables.

® NEVER damage, forcibly bend or pull, wind, pintiemn, nor put heavy objects on them. Otherwises fire
electric shocks, or malfunctions due to earth lgakar disconnection may be caused.

/

Always provide the emergency stop switch for a lo¢cimn convenient for operation.
0 Otherwise, you cannot deal with unexpected traiblgckly, causing serious injury.




/N WARNING

[Operation]

When you find any heating, fume, or odor, immediathy turn off the power switch, and disconnect
the power plug.

0 Otherwise, the machine may be damaged, or firgsaoeur.

Make sure that the machine is in the “SERVO OFF” male (operated by the teaching pendant)
before operating the moving parts of the robot byle direct teaching.

0 Otherwise, you may suffer injury.

NEVER use the robot or the controller if they havebeen dropped or immersed in water.

® Otherwise, malfunctions or electric shocks dufatdts or damages may occur.

[Maintenance and check]

Turn off the power switch, disconnect the power plg to shut off the power completely, and wait
for ten minutes or longer before moving, wiring, orchecks. Wiring must be provided by electrical
technicians only.

0 Provision of these measures helps preventioneotrit shocks.

/

Be sure to read operation manual before maintenancand check.

0 Otherwise, accidents may occur in case of misdioera




/N\ CAUTION

[Installation]

-

Completely provide electric shielding measures beffle using this machine in the locations shown
below. Otherwise, malfunctions may occur.

Where there are high tension current or gresjnatic field
0 Where welding is being performed and arc diggdhanay occur
Where noises due to static electricity are ggted

Where exposure to radio activity may occur

A whhPR

DO NOT hold moving parts or cables when installinghe machine.

Otherwise, you may suffer injuries.

%,

VAN

-

J
\
NEVER block the vent of the controller.
® Otherwise, heat is trapped in the machine, leattirfiyes or malfunctions.
%
| | . N
DO NOT use this machine outdoors exposed to direstnlight.
0 Otherwise, malfunctions or faults may occur.
\_ J




/N\ CAUTION

[Operation]

Be sure to use this machine in locations where angit temperature is within the range between
0°C and 4C°C; humidity is within the range between 30% and 80% free from dew condensation.

0 Otherwise, malfunctions, fires, or electric shooiay occur.

\_ /

DO NOT use this machine with the power supply and nder the voltage other than specified.

® Otherwise, malfunctions, fires, or electric shooiay occur.

N /
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1. Preface

1. Preface

This chapter describes the structure of the tegghémdant (RC5500TS).

1.1 Outline

Teaching pendant features the Handy Indicator hedhread tightening robot control screen software
allowing both functions of the control panel and teaching pendant for easier control of threduteiging
robot. Since the basic performance and operatianguite the same as those for our conventionalkinod
RC5000TS, you can use this model without confusion.

This machine should be connected to the contrfdkethread tightening robot (RC5500-S) only. Ma&hin
controller is used for this robot controller as thain control unit, and the thread tightening robot
controlling software enables various controllingdtions required for thread tightening.

[For details of the robot controller (RC5500-S,ttiGeiko), Handy Indicator (GT1455HS, Mitsubishi
Electric Corp.), and machine controller (MP2310ské&wa Electric Corp.), refer to the operation mésua

for them.]

1.2 Product structure

Model of our teaching pendant should be indicatedrewn below.

Model RC5500TS Ver *.**

Accessories
Handy Indicator (GT1455HS-QTBDE, Mitsubishi Elect@orp.) -+« evvoveveveneinan. 1 unit
Handy Indicator connector cable, 3 m (GT11H-C30;37iBsubishi Electric Corp.)----- - 1 pce.
Operation Manual for Handy INndicator hardware - -« - -+« v rrrrin i i it e 1 copy

* One complete set of the items shown above arddedvor our standard type machine.

Optional items
Handy Indicator connector cable, 6 m (GT11H-C60;37iBsubishi Electric Corp.)

(For the special type, either of the Handy Indicatmnnector cables shown above can be
chosen.)
Protective sheet (GT14H-50PSC, Mitsubishi Eled@igp.) -« vvovvvvriveaenns 5 sheets per set

* Specify the models of optional items when puraingshem.

10



1. Preface
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Schematic drawing of teaching pendant

Teaching operation
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1. Prefac

1.4 Schematic drawing of robot controller

Teaching pendant
connector port

200(250) 420

ALARM lamp r —I r -|

RUN lamp — T

g o o
T o [
PC -
communication
port

~
o
™~
hu
-
Power switch
L L ()
‘ Nameplate ‘

*

Thecontroller width varies depending on the servo dimplcapacity (W). When an amplifier with 41
W or larger capacity is used, the controller wigt@50 mrr
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1. Preface

15 Specifications of teaching pendant

[Specifications of RC5500TS]

Name

Teaching pendant RC5500TS (with software for thread tightening robot screen installed)

Model

GT1455HS- QTBDE (Mitsubishi Electric Corp.) standard controller connector cable,
GT11H-C30-37P (3 m) (Mitsubishi Electric Corp.), optionally applicable to 6 m types, weight: 0.79 kg

Power supply voltage

24V DC +10% -15% (supplied by RC5500-S controller)

Current consumption

350 mA/24 V DC (290 mA/24 V DC when backlight is lit up)

Switches

a contact: 10 mA/24 V DC, service

Operation switch 6 pcs. (6 contacts/common) life: a million times

2a contact 1A/24 V DC (resistance
load), service life: a hundred
thousand times

1 pce. (IDEC Corp., HE3B-M2PB)

Deadman switch 3-positions (OFF-ON-OFF) (single wiring)

3b contact 1A/24 V DC (resistance
load), service life: a hundred
thousand times

Emergency stop 1 pce. (OMRON, A165E-S-02) (single
switch wiring)

1c contact 1A/24 V DC (resistance
load), service life: a hundred
thousand times

1 pce. (with two keys) (IDEC Corp.,

Selector key switch | 65 >k T1PB) (single wiring)

Display element

TFT-type 65536-color

Display size

5.7 inch, 320 x 240 dots, 115 x 86 mm

Number of characters
to be displayed

16-dot font: 20 characters x 15 lines (Full-size character)
12-dot font: 26 characters x 20 lines (Full-size character)

Service life of displayer

Approximately 50,000 hours

Backlight (service life)

LED tube (approximately 75,000 hours)

Touch-switch

Analog screen,

External interface

For controller Conforming to standards of serial RS-232C (Round, 32-pin)

For PC Conforming to USB standard (Mini-B)

Battery (Service life)

GT11-50BAT lithium battery (Replacement interval: approx. 5 years)

1.6 Specifications of robot controller

Controller model IRC5500-S

Power supply voltage

Single phase, from 200 VAC to 230 VAC, 50/60 Hz

Number of axes to be controlled Maximally six

Positioning system

PTP, linear, and circular interpolation
(interpolation is inapplicable to YB-type robots)

Position detecting system

Absolute value encoder system
(battery backup: approximately 5 years)

Serial port

RS232C: Used for the teaching pendant.
Ethernet (100Base-TX): For PC connection

Memory

SRAM (battery backup: approximately 5 years)

External input

Standard user port, 16-pos.
[External 64 ports can be added]

External output

Standard user port, 16-pos.
[External 64 ports can be added]

Field network

[CC-Link slave interface]

Teaching system

MDI, remote teaching, direct teaching

Point control

Work area: 40 (50 *1) points x 100 models
Fixed area: 40 points (50 *1)
Palletize area: 200 points x 3 patterns (inapplicable to YB-robots)

Point work information

2-sets per point (4-sets *1)
(Operation pattern/torgue)

Segquence program

Ladder diagram (40K step or equivalence)

Robot program

Special motion language

Outside dimensions (WxHxD)

200 (250 *1) x 450 x 420
(Excluding rubber feet)

Weight

Approximately 20 kg

Teaching pendant

Handy type touch panel (with key switch and deadman switch)
Teaching pendant can be used as control panel

PC software

[Provided]

*1: Depending on specifications
[1is optionally available.

For improvement in performance, specifications mma@ynodified without notice.
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2. Function of control panel

2. Functions of control panel

This chapter describes the general functions o€timérol panel.

In the teaching pendant, function of the contralgdaseparated from the conventional type macliéne,
added to the teaching pendant function, allowingrgency stop, ready, automatic running, and manual
running (optional, including manual running of péreral equipment).

Descriptions shown below are applicable, provided the teaching pendant is securely connectdtkto t
robot controller, power is supplied to the robottroller, and the system is correctly running (ie status
that teaching or the setup of parameters has lieishdd completely).

When either of conditions shown below is satisfibé, system is faulty.

* Teaching pendant or control screen software ikyfau
* Control unit in the robot controller is not in tR&N status, or it is faulty.

2.1 Outline of functions

This system has been developed for the purposasigreposition control and operation of the thread
tightening robot by adoption of the robot contro{lRC5500-S) as the main control unit, and usirgy th
Handy Indicator connected as the teaching penti@nééfter called “TP”).

It enables the control of peripheral equipmentl(iding jigs), as well as the same of two unitshef thread
tightening robot (number of axes to be control@dxes, max.). Detailed characteristics are shaiowh

1) The three-position type deadman switch (safefich used for the JOG or POINT MOVE operation
during teaching of the robot) function, necessanlie use for the teaching pendant of the robot, i
available from the side of the pendant (grip segtias well as the control panel function, such as
ready and emergency stop.

2) Control panel functions required for the autdmahd manual running are available.

3) Setup of thread tightening parameters, chedqafpment cycle time, and specific functions of the
I/O monitor and the tightening fault monitor areabvailable.

4) Teaching pendant functions, such as editingositipn data (teaching), JOG operation, and theoser
system fault monitor are available.

Development of the special software enables thetiimms shown above by operations easier than in the
conventional type machine.

14



2. Function of control panel

2.2 Functions and features of control panel

This chapter describes the functions and featuréseacontrol panel.

2.1.1 Ready for operation

This function, provided for startup before prodantiis available for the thread tightening robatese
only.

Features
* Activation or deactivation of the machine by havdtches to be ready for operation is displayethen
TP screen.

To startup the machine, ready for operation at. fiéhile the message “READY OFF” is displayed oe th
TP screen, press the “Ready switch” on the lowfeslde of the TP. Then, the machine is ready for
operation, and the Operation preparation tab in lireen, the tab display will disappear aftee@mnds.
As soon as the machine is ready for operation;N#&N RUN" screen appears on the TP screen. (In
standard type)

Note - ---- When the ready switch is faulty or ¢t controller controlling system is not operated
correctly (in STOP status), the machine cannoebey for operation.

READY OFF status Press the ready switch

AN,

ROBOT( 1)MAN_RUN RET

AR conco

T s NITOMAN Res500Ts
READY OFF

PRESS
READY BUTTON

ROBOT(1) | SPEED O %
RUM TABLE| MODEL O
POINT O
WORK INFOD C1 O 2 Tl

BEADy 8 i ! A

3 _IF6
GRIP SW

GRIP SW

READY ON status Tab lights up(The OFF after 2 seconds)
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2. Function of control panel

2.2.2 Emergency stop

This function allows cancellation of ready and egeercy stop.

Features

* Cancellation of ready or emergency stop by haitthes and emergency stop status are displayed on
the TP screen.

When the emergency stop switch (red) on the upgket side of the TP is pressed in while the macksne
ready for operation, the machine enters the emeyg&top status. Whenever any hazard occurs whéle th
ready status is cancelled or the machine is bgdegated, carry out this step.

Terminal for installing the “External emergencygstewitch, having the equivalent function to thigiteh,

is located at the back of the robot controller. Eyracy stop from the devices other than the tegchin
pendant is available by connecting this terminah®emergency stop switch.

Note - ---- Be sure to ground this terminal wheriEk&ernal emergency stop” switch is not used.

Example: READY ON status EMERGENCY STOP ON status

Emergency stop switch or
external emergency stop switch is actuated

A comoo

EMERGENCY STOP ON

RELEASE
EMERGENCY STOP
BUTTON

TR (A T A il S -

GRIP SW
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2. Function of control panel

2.2.3 Canceling emergency stop

This function allows cancellation of emergency stop

Features
* Emergency stop canceling procedures and emerggop\cancel status are displayed on the TP screen.

When the emergency stop switch on the upper rigbtaf the TP is pressed in, the screen shown betow
the left side appears to indicate the machine ikegf'EMERGENCY STOP ON" status. When the
“external emergency stop” switch is actuated, Hreesscreen appears.

Switch allowing the “push-lock and turn-reset” ftioa is adopted for the emergency stop switch enTth.
To cancel emergency stop, turn the switch clockwise

Note - ---- If “EMERGENCY STOP ON” is displayed be screen even after the emergency stop switch
on the TP is released, check the “external emeygstop switch”.

EMERGENCY STOP status READY OFF status

Emergency stop switch or
external emergency stop switch is released

3, vsumsi
ELECRC  GOTooo

it st NITOMAN Res500Ts it st NITOMAN Res5uoTs
EMERGENCY STOP ON READY OFF

RELEASE
PRESS
EMERGENCY STOP
BUTTON READY BUTTON

[ T el e (o
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2. Function of control panel

224

Three-position type deadman switch and select  ion of teaching mode

The interlock function allows prohibition of “teadly” and “parameter setup” done by personnel ctien
the person in charge of equipment maintenancecirsesafety during the JOG operation or POINT
MOVE operation in teaching of the robot.

Features

In order to improve safety during the JOG operatio POINT MOVE operation in teaching of the
robot, this interlock function is available by ogtng the three-position type deadman switch (hard
switch) located at the TP grip. While this switsbt pressed in, this function is not activateBRD
When it is pressed once, the function is activéf), and is deactivated (OFF) when it is pressed

Robot teaching mode can be selected with thetselkey switch (hard switch) located on the uppétr |
side of the TP. The key can be removed whileat ithe “OFF” position. The person in charge of
equipment maintenance is required to keep thigdkeynable the interlock function for important
operations such as “teaching” and “parameter setup”

Teaching and parameter setup are possible while the key is at the “ON” position.

Selector key switch The key can be removed while it is at the “OFF” position.

Operation by anyone other than the person in charge of equipment maintenance

‘ can be prevented.

@ | 3 Deadman

AU conoo :
— switch
it scRd  NITOMAN ressooT
‘ Located at the grip on the right side of the TP.
Interlock function during teaching (JOG
\\ operation and point move) is available.

RUN MENU FAULT MENU

—

TEACH MENU SETUP MENU

—_—

MONITOR MENU

NITTO SEIKO C0.LTD.

GRIP SW

While operation is enabled, operating status of the
deadman switch can be checked by the LED.

¢
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2. Function of control panel

2.3

Automatic running

This function, provided for the thread tightenimdpot series only, allows the automatic runninghef t
machine.

Features

Start and stop of automatic running

Selection of model

Counter setup display

Check of detailed information on the machine (nhodlerk position, work information, screws
shortage, faulty thread tightening, robot fauit, et

Functions required for the automatic running shavave are provided.

This section describes the details of operatinggutares and functions available by the switchethen
“AUTO RUN"” screen.

AUTO RUN screen (in normal status) AUTO RUN screen (when detailed information is déseld)

AUTO RUM HOMITOR

AUTO RUM HOMITOR

ORIGIM

TIGHTEN RDBEIT
FHULT FHULT

TIGHTEN RDBEIT
FHULT FHULT

ORIGIM
SCREMWS

SCREMWS
SHORT

GOAL CTR ROBOTL1) | SPEED A O E|Y1 -1234 .56 mm

Hl.,.HE lIIIME RUW TAELE| HMODEL 1 |Al -1734.56deg

vk - FIKED | POINT O |21 -1234.56MM

WORK THFOCIL 01201 PROD.CTR HORK INFOWC] o 1‘{:2 i —-1234 . 5E mm

[ORIGIN]

Whether the machine is at the origin or not isdatkd.

While the machine is at the origin -+ -+« -+« Highlighted in green
While the machine is not at the origin ---- - - ---Highlighted in white
[AUTO RUN]

Automatic running of this machine can be starteith Wiis switch. When the “external start switch” is
pressed during the automatic running, the machartsshread tightening according to the informatio
(work position and work information) recorded foetselected “model number”.

Terminal for installing the “external start switcis’located on the back of the robot controllem@ect
the start switch to the terminal before using it.

While automatic running is carried out - - - - - - - Highlighted in green
While automatic running is stopped -+ -+ -+ -~ Highlighted in white
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2. Function of control panel

« [CYCLE STOP]
Automatic running of the machine can be stopped thiis switch. It is highlighted in yellow whileeh
cycle is stopped. When this operation is carrieddouing thread tightening, the automatic runnimg i
stopped when a cycle is completed.
While the cycle is stopped +-+--++-+------------ Highlighted in yellow
While the cycle is not stopped: - -+« - vvemnne Highlighted in white

+ [TIGHTEN FAULT]
When this switch is touched, the “TIGHTEN FAULT reen appears. When faulty tightening occurs, it
is highlighted in red to warn of the fault.
When faulty tightening occurs -+« -vvvv Highlighted in red
While faulty tightening does not occur to the maehi Highlighted in white

« [ROBOT FAULT]
When this switch is touched, the “ROBOT FAULT” seneappears. When the robot is faulty, it is
highlighted in red to warn of the fault.
When the robot is faulty -« -« ovveveiviinanny Highlighted in red
While the robot is not faulty - -+« -« v vveivenen Highlighted in white

* [SCREWS SHORT]
When screws in the screw feeder are insufficidms, item is highlighted in yellow to warn of shayéa
In such a case, supply screws to the screw feeder.

While screws are insufficient--------...... .. Highlighted in yellow
While screws are sufficient -« -+« ovovieiannt Highlighted in white
¢ [MAN]

When this switch is touched, the “MAN RUN” screepaars. Select this switch when you want to start
the manual running. When this switch is toucheth@éautomatic running cycle, operation is interegpt
after the robot completes moving.

+ [DETAIL]
The “AUTO RUN?” screen (in normal status) can betshéd to the “AUTO RUN” (with the detailed
information displayed) with this switch. Selectiben you want to display the detailed informatién o
the robot.

+ [CTR SETUP]
When this switch is touched, the “COUNTER SETUP/@GERE screen appears. Select it when you
want to carry out “setup of products quantity topbeduced” or “goal/reject/good/total counter ctear
Operation of this switch is invalid during the amfatic running.

+ [MODEL SEL]

When this switch is touched, the “MODEL SELECT een appears. Select it when you want to
change the model. Operation of this switch is ilgvdlring the automatic running.
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2. Function of control panel

[MONITOR]
When this switch is touched, the “MONITOR MENU” sen appears. From the “MENU” screen, you
can access to the “CYCLE TIME MONITOR” or “I/O MOMNDR" or “Z_axis SCREW HEIGHT

MONITOR?” screen.

[RET]
When this switch is touched, the “INIT” screen agse From the “INIT” screen, you can access to the
“MAN RUN”, “FAULT MENU”, “TEACH MENU”", “SETUP MENU” , or “MONITOR MENU”

screen.
When this switch is touched in the automatic rugraycle, operation is interrupted after the robot

completes moving.
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2. Function of control panel

Details to be displayed in the center of the “AURON" screen (in normal status) differ from thoseanh
detailed information is displayed.

¢ [tems to be displayed on “AUTO RUN" screen in norm  al status only
» [MODEL]

Currently specified model number is indicated. O@thundred types of models, from 0 to 99, can be
recorded. Work positions up to 40 points can bendsd for the selected model.

e [POINT]
Point number of the running table (area) on whighrbbot is working can be indicated.
While the fixed table (area) is running FromO® 3
While the work table (area) is running From 0 to 39

While the palletize table (area) is running Fromo Q99

« [WORK INFO, C1, C2]
While the robot is running the work table (areajpimation on the work recorded to the point can be
indicated, and the values fluctuate as shown below.
Cl From 00 to 99
C2 From 00 to 99

e [Counter]
“PRODUCED COUNTER “counter and “GOOD COUNTER” aiisplayed in the example. This
function allows display of the counter selectedrfrimne “COUNTER SELECT” screen accessible by
the parameter setup function (advanced mode setup).

Counters

* Produced counter--------- It indicates thedatattity of manufactured products. Sum of the numbe
indicated in the reject counter and that in thedgcmunter is the total
quantity.

* Rejectcounter --«-«------- It indicates the igpahproducts rejected among manufactured praduct

e Good counter «--ceeeeenns It indicates the quaniproducts accepted among manufactured
products.

e Total counter--«-«-««--.--. It indicates thedogatity of products manufactured. Use this ceunt

when estimating the service life of tools includihg thread tightening bit.

Intended two types of counters among four showwaltan be selected.

Since the functions of the counter not to be diggdaare always valid, quantity of products can be
checked from the “GOAL/REJECT/GOOD COUNTER CLEAR"the “TOTAL COUNTER CLEAR”
screen of the TP.
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2. Function of control panel

* [PROD. CTR]
Currently set quantity of products to be producad loe displayed.

Produced counter setup

* Produced counter setup valid--------- When ¢yiahpiroducts to be produced is set from 0 to
999998 pcs., the setup is valid. After productthefpreset
quantity have been completed, the cycle is stopped.

e Produced counter setup invalid ------ When guaoftiproducts to be produced is set to 999999 pcs.,

the setup is invalid. Even after products of thespt quantity
have been completed, the cycle will not be stopped.
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2. Function of control panel

¢ [tems to be displayed on “AUTO RUN” screen (whend  etailed information is displayed) only

[SPEED]
Sped ratio currently set for the robot can be digpdl.

Example 1

When set to 100%6 - -« -+« vvvvveeenes The robatrestep at the maximum speed during the automatic or
manual running.

Example 2

When setto 20% -« vvvvvvveeennn The robaretegp at 20% of the maximum speed during the

automatic or manual running.

Note) Speed ratio during the JOG operation is miténced by this setup. Speed during the JOG
operation can be selected or altered from the “J&sBEen.

[MODEL]
Currently specified model number is indicated. Oathundred types of models, from 0 to 99, can be
recorded. Work positions up to forty points carrdeorded for the selected model.

[RUN TABLE]
Table that was run while the machine was operatétimediately after the machine was stopped
(teaching point table to which position informatiesed for moving) can be indicated.

FiX oo While operating inxbe &irea or when operation is completed immediately
after the machine was stopped, “FIX” is displayed.

Thread tighten -------- While operating in the vaogla or when operation is completed immediately
after the machine was stopped, “THREAD TIGHTENUdisplayed.

Palletize-------vovvvvnen While operating in thetipa area or when operation is completed immtedtjia

after the machine was stopped, “PALLETIZE" is despmd.

[POINT]

Point number of the running table (area) on whihrbbot is currently working can be indicated.
While the fixed table (area) is running From O 3

While the work table (area) is running From 0 to 39

While the palletize table (area) is running Fromo Q99
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2. Function of control panel

* [WORKINFO, C1, C2]
While the robot is running the work table (areadrkvinformation recorded to the point can be
indicated.
Cl1 From 00 to 99
C2 From 00 to 99

e [Current coordinates and control increments osd@ems)]
In the example, arms are called Y1, Al, and Z1.idgregions of the arms differ depending on the types
of the robots. For details, refer to “4.1 Robotsagenfiguration”.
Current coordinates and control increments of éaeas) of the robot are displayed.
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2. Function of control panel

2.4 Manual running

This function, provided for the thread tightenimdpot series only, allows the manual running of the
machine.

Features

* Return of the machine to origin

* Selection of model

e Switching robot running speed

e STEP operation

* Point feeding (moving to work position)

* Thread tightening

* Screws feeding

* Check of detailed information on the machine (nioderk position, work information, screws
shortage, faulty thread tightening, robot fauit, et

* Optional functions

Functions required for operations during the manuhing shown above are provided.

This section describes the details of operatinggutares and functions available by the switchethen
“MAN RUN" screen.

MAN RUN screen (in normal status) MAN RUN screen (when optional switches are dispthye

ROBOT(1)MAN RUN

(OFTION)

ROBOT(1)MAN RUN

TIGHTEN F

STEP TIGHTEN

ROBOT F

SCREM
FEED SDHEHS
LU

ORIGIM ORIGIM

TIGHTEN TIGHTEN F
ROBOT F
SCREM
FEED SDHEHS
LU
ROBOT(1) | SPEED A i i[Y1 -1234. 56 mm

RUN TRBLE| MODEL 4 < |Al -1234.5Adeg
FIXED POINT o [21 -1234.56Mm

WORK INFO|C1 o 1|C2o 1| -1234.56mm

FOIMT FOIMT

DRIVER
FHD

* [ORIGIN]
The machine can be returned to the origin with shigch. It is moved to the standby position sgedif
by the teaching operation.

While the machine is at the origin ---------- Highlighted in green
While the machine is not at the origin ------- ighlighted in white
During return to origin =« -« «--vovviieen - Blinks in green
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2. Function of control panel

* [STEP]
STEP operation (inching) can be performed with siwich. The same action as that during the
automatic running is carried out for each inputhiy switch according to the information (work
position, work information) recorded for the “modaeimber” currently selected.
During STEP operation:«««««« vovvveaviinns Highlighted in green
While STEP operation is stopped -« -+« -1 Highlighted in white

e [POINT FEED]
Point of the machine can be moved with this swi@hly the motion to the work positions can be
executed for each switch input according to therimition (work position, work information) recorded
for the “model number” currently selected.
Lifting and lowering of the Z-axis capable type nahbe performed. (Only moving to the area above
the work position is available.)

During point feeding . H|gh||ghted in green
While point feeding is stopped -----------------Highlighted in white
e [TIGHTEN]

Thread tightening can be started with this switéée this switch when you want to forward or reverse
the screw tightening driver, or start thread tigimg.

During thread tightening -« -+« -« v vvveveieinnas Highlighted in green

While thread tightening is stopped ------------ Highlighted in white

* [SCREW FEED]
Screws can be fed with this switch. Use this swittien checking the screws feeding status.
During screw feeding -« -« -« rrvviviianann Highlighted in green
While screw feeding is stopped - -+« vveens Highlighted in white

e [TIGHTEN F]
When this switch is touched, the “TIGHTEN FAULT reen appears. When faulty tightening occurs, it
is highlighted in red to warn of the fault.

When faulty tightening occurs -+« -« v v Highlighted in red
While faulty tightening does not occur ------ -~ Highlighted in white
* [ROBOT F]

When this switch is touched, the “ROBOT FAULT” seneappears. When the robot is faulty, it is
highlighted in red to warn of the fault.

When the robot is faulty -« -« ovveveiviinanny Highlighted in red

While the robot is not faulty - -+« -« ovvveivenen Highlighted in white
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2. Function of control panel

[SCREWS SHORT]
When screws in the screw feeder are insufficidnig,item is highlighted in yellow to warn of shayéa

In such a case, supply screws to the screw feeder.

When screws are insufficient -« -« voveieeen Highlighted in yellow
While screws are sufficient -« oo vt Highlighted in white
[RET]

When this switch is touched, the “INIT” screen agmse From the “INIT” screen, you can access to the
“AUTO RUN", “FAULT MENU”, “TEACH MENU", “SETUP MENU ", or “MONITOR MENU"

screen.
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2. Function of control panel

Details to be displayed in the center of the “MANIR’ screen (in normal status) differ from those whe
detailed information is displayed.

¢ [tems to be displayed on “MAN RUN" screen in norma | status only

« [AUTO]
When this switch is touched, the “AUTO RUN" scresmpears. Select it when you want to start the
automatic running. Operation of this switch is iliavhile teaching is valid.

« [OPTION]
When this switch is touched, the “MAN RUN" screeithathe optional switches appears. Select it when
you want to operate the optional peripheral equigmeanually.

» [SPEED C]
When this switch is touched, the “SPEED CHANGE"esger appears. Select it when you want to
change the robot moving speed.

» [MODEL SEL]
When this switch is touched, the “MODEL SELECT"een appears. Select it when you want to
change the model of manufacturing machine.
Operation of this switch is invalid during the ST&#eration or point feeding.

* [SPEED]
Currently set speed ratio of the robot can be aidid.
Example 1
When set to 100% -+« «-vvvevennen The robarastep at the maximum speed during the automatic or
manual running.
Example 2
When setto 2096 -« -+ vvrvveeenn The robareteg at 20% of the maximum speed during the

automatic or manual running.

Note) Speed ratio during the JOG operation is mitdénced by this setup. Speed during the JOG
operation can be selected or altered from the JDé€xs.

+ [MODEL]

Currently specified model number is indicated. Oathundred types of models, from 0 to 99, can be
recorded. Work positions up to forty points carrdeorded for the selected model.
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2. Function of control panel

« [RUN TABLE]
Table that was run while the machine was operatétimediately after the machine was stopped
(teaching point table to which position informatiased during moving) can be indicated.

FiX oo While operatimg fixed area or when running is completed imrasdly
after the machine was stopped, “FIX” is displayed.

Thread tighten -« -+ While operatingeithtiead tightening area or when running is coradlet
immediately after the machine was stopped, “THREBGHTEN" is
displayed.

Palletize:- -« - voveveieninnns While operatthg ralletize area or when running is completed

immediately after the machine was stopped, “PALLETis displayed.

e [POINT]
Point number of the running table (area) on whihrbbot is currently working can be indicated.
While the fixed table (area) is running FromO ¢ 3
While the work table (area) is running From 0 to 39

While the palletize table (area) is running Fromo Q99

* [WORINFO, C1, C2]
While the robot is running the work table (areadrkvinformation recorded to the point can be
indicated.
Cl FromO0O0to 99
C2 From 00 to 99

e [Current coordinates and control increments osg®aems)]
In the example, arms are called Y1, Al, and Z1.idgregions of the arms differ depending on the types
of the robots. For details, refer to “4.1 Robotsagenfiguration”.
Current coordinates and control increments of éaeas) of the robot are displayed.

¢ [tems to be displayed in “MAN RUN" screen (when op  tional switches are displayed) only

« [DRIVER FWD]
In this example, only the “DRIVER FWD" is displayed
This switch allows the manual running of optionafipheral equipment by assigning the designation of
the equipment to this switch. While the equipmertiging operated, the switches are highlighted in
green to indicate running of equipment.
Note) Prior to use of this optional function, dission in advance and decision of specifications are
required.
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2. Function of control panel

2.5

Model selection

This function, provided for the thread tightenimdpot series only, allows the selection of the model
number during the manual or automatic running.

Number of models and points to be set

*  Work positions up to forty points for up to a hued types of models, from 0 to 99, can be recorded.
Thus, four thousand points in total can be recarded

Work information, (C1, C2), and any code betweem@ 99 can be recorded for each point.

This section describes the details of operatinggutares and functions available by the switchethen
“MODEL SELECT” screen.

MODEL SELECT screen

ROBOT({1)MODEL SELECT RET
Changes the model MWo.of ROBOT(1).
Fresent Mew
madel No. 1[:] @model Mo. .
To do so,touch the light-blue numerical

display fieid,
and tupe in an intended walue.

CRIIRIZRIZRI2RE DEL

ENT

* [Model selection]
Touch the light-blue numerical display field (amedicating “012” on the screen above) with your
finger according to the instruction displayed oa slereen. Then, a cursor appears on the screthis In
status, type in an intended value with numericgkka the lower part of the screen, and confirmhwit
using the “ENT” key.
When the intended model is confirmed, the new madeiber entered as the “Present model No.” is
indicated. Deletion of the model number of whichuhhas not been completed yet is possible with the
“DEL" key.

e [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of contropanel

2.6

Move speed change

This function, provided for the thread tightenimdpot series only, allows the setup of the robot img
speed during the manual or automatic run and the setup of thebot retracting speed during the man
running.

Adjustable speed ran
* Speed can be set by ratio (%). The robot movdseatpieed ratio set against the maximum speed |
by the motion program (robot progra

Example !
When setto 100" ------- The robot isoperated at the maximum speed during the autoroatitanua
running
Example !
When setto 20t --------- The robot is operated at 20% of the maximum speedg the automatic ¢

manual running

Note, Speed ratio during the JOG operation is not infbeghby thissetup. Speed during the J(
operation can be selected or altered from the JD&es

This section describes the details of operatingguiares and functions available by the switchethe
“MOVE SPEED CHANGE" scree

MOVE SPEED CHANGE scre:

ROBOT(1) (2)MOVE SPEED CHANGE | RET )

anges a
the manual retract speed of ROBOT(1 X2)
Presert
move speed 50 <:]rmvespeed 10 %

Present
manual & | .
retract speed b0 « retg?:tmaspeed B I

To do so.touch the light-blue numerical
display fiexd, and type n an intended value

* [Move speed chanc
Touch the ligr-blue numerical dplay field (area indicatingl(’ on the screen above) with your fing
according to the instruction displayed on the str&hen, a cursor appears on the screen. In titigss
type in an intended valwwith numerical keys in the lower part of the scresmd confirm with usin
the “ENT” key
When the intended moving speed ratio is confirnieel new move speed ratio entered as the “
move speed” is indicated. Deletion of the movingespratio of whic input has not been completed
is possible with the “DEL”" ke

* [RET]
When this switch is touched, the previously dispthgcreen reappes
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2. Function of control panel

2.7 Counter setup (Setup of products quantity to be produced)

This function, provided for the thread tightenimipot series only, allows the setup of quantity rafducts
to be produced during the automatic running. Atttés setup is carried out, automatic running ippeul
after products of preset quantity are manufactui@ycle stop)

Produced counter setup

* Produced counter setup valid ------- When quanitigyoducts to be produced is set from 0 to 999998
pcs., the setup is valid. After products of thespteyuantity have
been completed, the cycle is stopped.

* Produced counter setup invalid- - - - - When quanitipyoducts to be produced is set to 999999 fus.,
setup is invalid. Even after products of the pregeintity have been
completed, the cycle will not be stopped.

This section describes the details of operatinggutares and functions available by the switchethen
“PRODUCED COUNTER SETUP” screen.

COUNTER SETUP/CLEAR screen PRODUCED COUNTER SETUP screen

ROBOT(1)COUNTER SETUP/CLEAR I RET ! ROBOT(1)PRODUCED COUNTER SETUP I RET !

Defines a scheduled guantity
PROD. COUNTER “ to be produced.

SETUR

Touch the numerical display field,

GOAL/REJECT/GOOD ‘l and type in an intended walue.
COUNTER CLEAR Note that the walue999939"

will disahle the present function.

TOTAL COUNTER DR(1B[20120140]5 DEL
CLEAR

EMT

e [Produced counter setup]
Select “PROD. COUNTER SETUP” on the “COUNTER SETOBEAR” screen to switch to the
“PRODUCED COUNTER SETUP” screen.
Touch the numerical display filed (area indicatii@2345” on the screen above) with your finger
according to the instruction displayed on the ser&ten, a cursor appears on the screen. In thtissst
type in an intended value with numerical keys i lttwer part of the screen, and confirm with using
the “ENT” key.
Deletion of the quantity to be produced of whichuhhas not been completed yet is possible with the
“DEL" key.

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of control panel

2.8 Counter setup (goal/reject/good counter clear)

This function, provided for the thread tightenimdpot series only, allows reset of “goal/reject/good
counter”. Each counter can be reset individually.

This section describes the details of operatinggutares and functions available by the switchethen
“GOAL/REJECT/GOOD COUNTER?” screen.

COUNTER SETUP/CLEAR screen GOAL/REJECT/GOOD COUNTER CLEAR screen

ROBOT(1)COUNTER SETUP/CLEAR RET EEEE%WGDHUREJEDWSUDD COUNTER -RET

Resets the count on GOAL/REJECT/GOOD
PROD. COUNTER ‘l counter to 0.

SETUP To do so, press the |[CLEAR]| button

of the intended counter.

GOAL/REJECT/GOAD GOAL REJECT GO0D
COUNTER CLEAR COUNTER COUNTER COUNTER

012345 012345

TOTAL COUNTER
CLEAR

CLEARR OOAL CLERR REJELCT CLEARR B30O0O0C
COUMT COUMNT COUMT

* [CONTER CLEAR]
Select the “GOAL/REJECT/GOOD COUNTER CLEAR” on ti@OUNTER SETUP/CLEAR” screen
to switch to the “GOAL/REJECT/GOOD COUNTER” screen.

Touch any yellow counter clear switch with yourgim according to the instruction displayed on treen.

« [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of control panel

2.9 Counter setup (total counter clear)

This function, provided for the thread tightenimdpot series only, allows reset of the total counter

This section describes the details of operatinggutares and functions available by the switchethen
“TOTAL COUNTER CLEAR” screen.

COUNTER SETUP/CLEAR screen TOTAL COUNTER CLEAR screen

ROEOT(1)COUNTER SETUP/CLERE I RET ! ROEOT(1)TOTAL COUMTER CLERE I RET !

Resets the count on the total count

PROD. COUNTER “ to 70"
SETUP Press [CLEAR |button.
TOTAL
GOAL/REJECT/GO0D ‘l COUNTER

COUNTER CLEAR

012345

CLEAR TOTAL
COUMT

CLEAR

TOTAL COUNTER “

* [Counter clear]
Select the “TOTAL COUNTER CLEAR” on the “COUNTE SHP/CLEAR” screen to switch to the
“TOTAL COUNTER CLEAR” screen.
Touch the yellow counter clear switch with yourgfam according to the instruction displayed on the
screen.

« [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of control panel

2.10 Selecting of action after tightening failure 0 ccurs during automatic running

This function, provided for the thread tightenimdpot series only, allows the selection of actidwetaafter
tightening failure occurs during the automatic rimgn It is valid only when the “ CHOICE MODE “ is
selected on the “ACTION TAKEN AFTER TIGHTEN FAILUREcreen accessible by the thread
tightening robot parameters setup function (advdamsede setup).

When thread tightening is faulty during the autamainning, thread tightening by the robot is inigted,
and the robot is moved to the standby positiorthAtsame time, the “TIGHTEN FAULT IN AUTO RUN”"
screen is displayed, and the machine waits fooastiaken by the operator.

This section describes the details of operatinggutares and functions available by the switchethen
“TIGHTEN FAULT IN AUTO RUN” screen.

TIGHTEN FAULT IN AUTO RUN screen

ROBOT(1) TIGHTEM FALULT IW AUTO RUM

MODEL 10 PonNT = |

| TIGHTEN TOR FALLT| | |

oooo

EoR2siud| [asTsatd| | ReTRv || |[ BREAK |

* [Action taken after tightening failure occurs]
When tightening failure occurs, immediately stop thachine. Then, access to the “ACTION TAKEN
AFTER TIGHTENING FAILURE OCCURS” screen of the T d select any intended action among
the four choices shown below.

“GOOD CONTINUE" ++-+«-vnvnvs Select this item i azcept the thread tightening done at the work
position judged to be rejected and want to prod¢eede next
operation. (The machine does not store data oftiefe)

“REJECT CONTINUE” -+++---+- Select this item ifi ylo not accept the thread tightening done at the
work position judged to be rejected and want taeea to the next
operation. (The machine stores data of work polmne the fault
occurred.)

RETRY” - veveiiie Selectaimisfiyou want to repeat thread tightening at tloekw
position judged to be rejected. (In case of fasttsew feeding or
when rework after correction by operator is poss)bl

“BREAK” -+ v Select thisfigou want to interrupt thread tightening anaish
the cycle.

(The machine stores data of work point where thé feccurred.)

The machine continues or stops working accordirthécselection. As soon as the action is selettéesd,
screen is switched to the “AUTO RUN” screen.
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2. Function of control panel

2.11  Notifying tightening fault

This function, provided for the thread tightenimdpot series only, allows the notification of thread
tightening fault.

When the “CONTINUE mode” or “BREAK mode” is seledtby the function described in “2.2.3 Selection
of action taken after tightening failure occursidgrautomatic running”, this screen appears afydce is
completed or it is interrupted to inform tightenifagiure.

Details of tightening failure

e TIGHTEN TOR FAULT ---+------ When thread tightgrinnot completed with appropriate tightening
torque during thread tightening, this item is highted in red to warn
of the fault.

e TIGHTEN HGT FAULT -+-------- When the tighten wcheight is inappropriate during thread

tightening, this item is highlighted in red to wanfithe fault.

This section describes the details of operatinggutares and functions available by the switchethen
“TIGHTEN FAULT” screen.

TIGHTEN FAULT screen

ROBOT( 1) TIGHTEN FAULT RESET RET

| TIGHTEN TOR FAULT| | |
| TIGHTEN HET FAULT| | |

FAULT | FAULT
AlE;

* [Tightening fault indication]
Type of a fault occurred to a work during operat®indicated by red indicator.

+ [FAULT DETAIL]
When this switch is touched, the “TIGHTEN FAULT-DEIL" screen appears. Select it when you want
to check what kind of tightening fault occurred avitich point is faulty.

« [FAULT LOG]
When this switch is touched, the “FAULT LOG” scremppears. Select it when you want to check the
fault log.

« [RESET]
This switch allows reset of tightening fault. Whamy fault occurs, this switch is highlighted in red

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of control panel

2.12  Recording points tightening fault occurred dur ing automatic running

This function, provided for the thread tightenimdpot series only, allows the record of points where
tightening faults occurred during the automaticiag, related to the point number.

Faults and number of points to be recorded
e Tighten torque fault-- -« - +-vv-o - Threacktigig is not completed with appropriate tightertimgjue.
* Tighten screw height fault -------- Thread tighteis not completed with appropriate screw height.

Faults at up to forty points, from 0 to 39, carréeorded for each model.

This section describes the details of operatinggutares and functions available by the switchethen
“TIGHTEN FAULT-DETAIL” screen.

TIGHTEN FAULT-DETAIL screen

ROBOT(1) TIGHTEN FAULT | I
DETATE I RESET I RET

FOIMT MNO.
o 1 =2 3 a5 H 39 10131121313

LA ) O o

ECREW

e R [ ][] ] ) ] o ] ] o
csere BERNOHOEEEOREE

SECREKW

SR aR (I ] ][] ] o ) ] o ) ] o

0518388334 3535373833

REL T ] ) ] ] ] o
=e== CIDDIDDDDDEIL]

* [Tightening fault indication]
Type of fault occurred at each point is indicatgddd indicators.

« [RESET]
This switch allows resetting the “TIGHTEN FAULT-DEIL" screen. When any fault occurs, this
switch is highlighted in red.

« [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of control panel

2.13  Notifying fault occurrence

This function, provided for the thread tightenimdpot series only, allows the notification of fault

occurrence.
Details and types of faults
* Tighten cycle time fault -+« -+ v-vv -t

e Returncycle timefault --------v--v v
* Screw parameter number setup fault

e Screw parameter value fault---------

e SD500 System alarm:- -+ e

----- hterigng cannot be completed within the preset perio
----- urrRBtcle cannot be completed within the presabder

------ Whezrtheis is provided for the machine (Example:
SR565Y9-2)

Wrong screw parameter number is set to the workiinétion
(first digit of C2) recorded to the point in the karea to be
recorded for each model (product).

When operation at the point is performed during the
automatic running, this fault is notified.
------- Weetr axis is provided for the machine (Example:
SR565Y9-7)

Screw length parameter of the screw parameter nuisiset
to 0 for work information (first digit of C2) recded to the
point in the work area to be recorded for each maeduct).
When operation at the point is performed during the
automatic running, it is notified.

------- OWHEX/NX driver (screw tightening driver) is praled
for the machine

When system alarm of the SD*** (T) driver contralis
issued, it is notified. Type of the fault is disptal on the front
face of the driver controller by any alarm coder. &etails,
refer to the operation manual of the driver comgrol
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2. Function of control panel

This section describes the details of operatinggulares and functions available by the switchethen
“FAULT OCCURRENCE” screen.

FAULT OCCURRENCE screen

ROBOT(1)FAULT OCCURRENCE RESET

TIGHTEM CYCLE
TIME FAULT
RETURM CYCLE
TIME FAULT

SCREW FARAMETER
MO.SETUR FAULT

s0100 5YSTEM ALARM

SCREW FARAMETER
YALUE FAULT

+ [FAULT OCCURRENCE]
When any fault occurs to the machine, this scregears, and details of the fault are indicatechiey t

red indicators.
¢ [RESET]

This switch allows reset of faults occurred to tigchine. It is highlighted in red when any faultoc.
After it is reset, the previously displayed screesppears.
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2. Function of control panel

2.14  Faultlog

This function, provided for the thread tightenimdpot series only, allows the log and notificatidraults
occurred to the machine.

Details of fault log

* Log of up to ten faults, such as tightening faahs faults in devices or robot can be displayethen
TP screen.

* Inthe log, dates, times, and messages of faaliroence are indicated. If the number of loggedtsau
exceeds ten, the oldest log is deleted, and thstlidg is added.

This section describes the details of operatinggutares and functions available by the switchethen
“FAULT LOG” screen.

FAULT LOG screen

FAULT LOG

02/ 3/26 16:43:02 CLEAR LOG
DATE/TIME HMESSAGE

03426 16:40R0B0OTC 1 >T IGHTEN TORQUE FAULT
02428 1E:40R0BOTE 1 X)SCREW HE IGHT _FAULT

03426 16:40R0OBOTC 1 >TIGHTEM FAULT OPTIQM1
03426 16¢40R0B0TC 1 >TIGHTEN FAULT OPTIONZ
02428 1E:40R0BOTC 1 >TIGHTEM FAULT OPT IOM2
03426 16:40R0BATC 1 >TIGHTEM FAULT OPT 10OMNg
03426 16:40R0BOTC 1 >TIGHTEN CYCLE TIME FAULT
02/26 1E:40R0BOTC 1 »BETURM CYCLE TIME FALULT
02426 16:40R0BATC 1 »SCREW PARAMETEE MO.FALULT
03426 16:40R0BOTE 1 »SCREW PARAMETER _WALUE FAULT
03426 16:40R0OB0OTC 1 250100 SYSTEM ALARM
02428 1E:40

03428 16:40

03426 16:40

O2/2E 1E:40

03428 16:40

03/2e 16:40

a2/2e 1E:40

02428 16:40

03/26 168:40

* [Fault log display]
This function allows check of the fault log in thast.

¢ [CLEAR LOG]
The entire fault log can be cleared with this skuitc

* [RET]
When this switch is touched, the previously dispthgcreen reappears.
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2. Function of control panel

2.15 Cycle time monitor

This function, provided for the thread tightenimdpot series only, allows measurement of moving tne
the thread tightening robot and thread tightenimgt as well as the time required for completiom afycle
(cycle time).

Times to be measured and number of points to lded

* Robot moving time: -+« -vevvnnn Time requiretidving from a work point to another is measured.

e Tighteningtime:- -« - ovvveivninns Time relfoiréightening at a work point (including the #m
required for lifting and lowering of the screw ttghing driver) is
measured.

e Originreturntime -+« voveeenen. Time redjfremoving from the final work point to the stdoyd
point is measured.

o Cycletime: -« vvveveieiiiiiiinn Timee duircompletion of a cycle after the machinetstar
running is measured.

e Dataclear-::-:  ovrereiiiiiiii All sserament data can be cleared.

Data of time measured at forty points from 0 td@9each model can be recorded.
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2. Function of control panel

This section describes the details of operatinggulares and functions available by the switchethen
“CYCLE TIME MONITOR” screen.

CYCLE TIME MONITOR screen (1)

CYCLE TIME MONITOR screen (2)

HDBDT(NEEH%_E'_D'RFIHE I MEXT I I RET I HDBUT(NEEH%_E'_D'RFIHE I FREY I I RET I
MOVE |TIGHTEN MOVE [TIGHTEN MOVE |TIGHTEN MOVE [TIGHTEN

ICYCLEN 0| o.55] Z.00|10] o.o0] 0.00 ICYCLENZ0] op.o0]  0.00|30] o.o00] 0.00
B.00| 1) o0.350 2.50|/11l] o.00l 0.00 6.00 (21 o0.00] o0.00|31] o.00] 0.00

2| o0.000 o.oo0l12] o.00]  0.00 2zl o.00]  o0.00[32] 0.00] 0.00

31 o0.000 o.ool13] o.o0l o0.00 zal o.o0l o.o0(33] o0.00] 0.00

reTumn 4| 0.00]  0.00{14] 0.00] 0.00 reTumn 74| 0.00]  0.00{34] 0.00] 0.00
erzeIn|c | g.o0|  0.00[15] 0.00]  0.00 erzsIn o] .00 0.00[35] 0.00]  0.00
0.60 6| o0.o0 o.o0l16] 0.00]  0.00 0.60|26] o0.00] o0.o00|36] 0.00]  0.00

71 o0.o00 o.o0/17] o.00]  0.00 271 o.o0]  o0.00[37] 0.00] 0.00

DATAN 5 | o.00f o0.00[18] 0.00[ 0,00 DATA fl2g| o0.o0[  o0.00[38] 0.00[ 0.00
E 9] o0.o0l o.ool19] o.o0l o.00 Eza g.o0]  0.00[39] o0.00]  0.00

+ [CYCLE TIME MONITOR]

From this screen, “Time required for moving to mspre points”, “Tightening time”, “Time required
for returning from final work point to origin”, antCycle time” can be checked.

+ [DATA CLEAR]

All the stored cycle time data can be cleared with switch.

+ [NEXT][PREV]

The “CYCLE TIME MONITOR” (1) and (2) screens can $itched with these switches.

e [RET]

When this switch is touched, the previously dispthgcreen reappears.
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2. Function of contropanel

2.16 1/O monitor

This function allows monitor of the system I/O ahd controlling peripheral I/t

I1/0 monitor function

e Standard input monit-------- .- It monitors input signal (¢-points) provided for the standard ty
e Add-on input monitg -« ----eee e It monitors input signal (€-points) provided optionall

» Standard output monit - -+ - It monitors output signal (--points) provided for the standard ty
* Add-on output monitc----------- It monitors output signal (t-points) provided optionall

This section desibes the details of operating procedures and fanstavailable by the switches on
“I/O MONITOR” screens

I/O MONITOR screen (INPU-1/3) 1/O MONITOR screen (INPU-2/3)
| /0 MONITOR( INPUT-1/3) || RET |! | /0 MONITOR( INPUT-2/3) RET
STANDARD(1) STANDARD(2) ADD-ON(1) ADD-ON(2)
miso100 ([@)iB0108| |[@]IBO110 mj 180120 [m]IB0128| |[m)1B0130

miB0101
180102
mis0103
@ iB0104
180105
180106
ml180107

m180109| |[@)i1BO111
m1B010A| ([W]IBO112
m(B0108| ([@]1B0113
mjiBo10C| ([@)1BO114
W igo10D | |[@) 180115
W80 10E | |[@]1BO116
180 10F | |[@) 180117

@ is0121
ml1B0122
mis0123
@ iBo124
mlis0125
180126
mlis0127

W] 80129
180124
80128
W] 1B012C
W] 8012D
miB012E
W IBO12F

180131
@) 180132
m] 180133
m 80134
[m) 180135
) B0136
180137

QUTPUT NEXT QUTPUT NEXT
/O MONITOR screen (OUTPL-1/3) /O MONITOR screen (OUTPL-2/3)
|/0 MONITOR(OUTPUT-1/3) RET | /0 MONITOR(OUTPUT-2/3) |iRET

STANDARD(1) STANDARD(2) ADD-ON(1) ADD-ON(2)

mjoso11E
mjos0117 [WJOBO1T1IF

[NPUT NEXT
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2. Function of control panel

* [I/O MONITOR]
From these screens, monitor of the 1/O is possible.

e [OUTPUT MONITOR][INPUT MONITOR]
The “INPUT MONITOR” and “OUTPUT MONITOR” screensgde switched with these switches.

¢ [NEXT][PREV]
This switch is used to change over the monitorests€1/3 to 3/3).

« [RET]
When this switch is touched, the previously dispthgcreen reappears.

2.17 Z_axis Screw height monitor

If your robot is the robot using Z_axis, you cae ttss function. This function can monitor the sere
height that calculated by CPU.

Z_axis SCREW HEIGHT MONITOR screen

ROBOTC1) Z-An|S SCREW RETGHT
v MOM | TOR ial =
SCREW HE1GHT [rnm]
O] 5.000700 0.00[20] 0.00]30] 0.00
T 0.20011) 0.00(21 0.00/31] 0.00
2] 0.20012] 0.00(22] 0.00132] 0.00
3| 010013 0.00/23] 0.00)133] 0.00
41 0.00014] 0.00[24] 0.00)34] 0.00
bl 000015 0.00[25] 0.00)35) 0.00
G 0.00016] 0.00[26] 0.00)36] 0.00
F 000017 00027 0.00)37] 0.00
g 0.00018] 0.00/28] 0.0013%] 0.00
9] 0.00[19] 0.00{29] 0.00]33] 0.00

* [DATA CLEAR]
All the screw height data can be cleared with skigch.

 [RET]
When this switch is touched, the previously dispthgcreen reappears.
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3. Setup of thread tightening robot parameters (Mdbmode setup)

3. Setup of thread tightening robot parameters (Nor  mal mode setup)

This chapter describes the setup of the threatktigig robot parameters (normal mode setup).

Normal mode setup is the setup of basic conditiegsired for thread tightening. Setup is valid onlyen
teaching is possible (when the teaching selectpisigtch is at the “ON” position).

While the setup is valid, characters of “TEACH MEN&ahd “SETUP MENU" switches on the initial
menu screen are indicated in black.

While the setup is invalid, characters of “TEACH MB” and “SETUP MENU" switches on the initial
menu screen are indicated in green.

Switching to “SETUP” screen

* Select the “SETUP MENU” switch on the initial mesereen of the TP. Then, the “SETUP MENU”
screen appears, and the selector switches to aocssrespective setup screens are displayed.

* Select any intended item switch. Then, the intdrstgeen appears.

* If you push the “NEXT” switch or “PREV” switch ohe upper “SETUP MENU” screen, the “SETUP
MENU" screen changes.

Initial menu screen SETUP MENU screen

wit scev  TNITOMAN Res5000TE ROBOT (1)SETUP MENU
MODEL N0.SELECT ||| iove speeD criance]

MODEL NO. T2 MOME 100% RET 10 %

SOREW FEED TIME I TIEHTEM FAIL
CHANGE TRIG.TIME CHANGE

FEED TIME 1 . rSECYiREeer & . v SEC

RUM MEMU FAULT MENU

TEACH MENLU SETUP MENU

HMOMITOR MEMU

COUNTER SEUBLEAR“

[ADVANGED MODE ENABLESS[ECUAE D ]

2

ROBOT (13SETUP MENU PREV
AN DEA | B[ovole T crance]

DELAY TIMED . 1SECRCYCLE TIME 1 =00SEC

SETUP MENU screen

ADVANCED MODE EN»’-‘«BI_El | |

Details of parameter setup from the setup screenstmwn on the next and later pages.

46



3. Setup of thread tightening robot parameters (Mdbmode setup)

3.1 Selecting model number

This function, provided for the thread tightenimdpot series only, allows selection of the model ham
appropriate for works on which thread tighteningésformed.

Features

¢ Selection of model number is available from theODEL SELECT” screen of the TP. Setup of up to a
hundred types of models, from 0 to 99, is possibba of work points up to forty and work
information can be recorded for the selected model.

For details, refer to section 2.5.

3.2 Move speed change

This function, provided for the thread tightenimdpot series only, allows measurement of moving e
the thread tightening robot and thread tightenimgt as well as the time required for completiom afycle
(cycle time).

Features
* Selection of move speed change is available fteMOVE SPEED CHANGE" screen of the TP. The
moving speed can be set within the range betweeari¥d 00%.

Example 1
When setto 100%0 - -« -« vevrreiveiieaann, The robot is operated at the maximum speeadgdur
the automatic or manual running.

Example 2
When sett0 2000 <« v vvvrrrrreniaes The robot is operated at 20% of the maximwradp

during the automatic or manual running.

Note) Speed ratio during the JOG operation is hahged by this setup. Speed during the JOG operatio
can be selected or altered from the “JOG” screen.

For details, refer to section 2.6.
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3. Setup of thread tightening robot parameters (Mdbmode setup)

3.3 Screw feed time screen

This function, provided for the thread tightenimdpot series only, allows change in the screw fagtime
(pneumatic type screw feeder) at the screw feealithtightening point of the thread tightening robot

Features
e Change in the screw feeding time is available ftben"SCREW FEED TIME” screen of the TP. The

screw feeding time can be set within the range éetwD.1 sec. and 0.9 sec.

This section describes the details of operatinggutares and functions available by the switchethen
“SCREW FEED TIME" screen.

SCREW FEED TIME screen

ROBOT(1)SCREW FEED TIME RET

Changes the screw feed time of ROBOT(1).

Present Hew

feed time D " B @feed T ime D . E'
EEDC EEC

To do so,touch the light-blue numerical

display fieid,

and type in an intended walue.

IR IBN 1Y 1ER 1KY I DEL

ENT

¢ [Changing screw feed time]
Touch the light-blue numerical display field (afedicating “0.6 SEC” on the screen above) with your
finger according to the instruction displayed oa slareen. Then, a cursor appears on the scretfis In
status, type in an the intended value with numEkiegs in the lower part of the screen, and confirm
with using the “ENT” key.
When the intended screw feed time is confirmednthe value entered as the “Present feed time” is
indicated. Deletion of the screw feed time thauinigas not been completed yet is possible with the
“DEL” key.

« [RET]
When this switch is touched, the previously dispthgcreen reappears.
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3. Setup of thread tightening robot parameters (Mdbmode setup)

3.4 Changing tightening fail trigger time

This function, provided for the thread tightenimipot series only, allows change in the waiting time
required for judgment of tightening fail by thehtgning robot.

Features

* Change in the waiting time required for judgmeftightening fail by the tightening robot is avdila
from the “TIGHTEN FAIL TRIG. TIME” screen of the TR he tightening fail trigger time can be set
within the range between 0.1 sec. and 9.9 sec.

This section describes the details of operatinggutares and functions available by the switchethen
“TIGHTEN FAIL TRIG. TIME” screen.

“TIGHTEN FAIL TRIG. TIME” screen

ROBOT(1) TIGHTEM FAIL TRIG. TIME RET

Changes the tighten fail trigger time
of ROBOT(1).

Present New
fail trig. 5[] @fail trig. o3 .
time =ED time =ED

To do so,touch the light-blue numerical
display fieid,
and tupe in an intended walue.

CRI1IRIZRIZRI4 00 DEL

ENT

* [Changing tightening fail trigger time]
Touch the light-blue numerical display field (aredicating “3.0 SEC” on the screen above) with your
finger according to the instruction displayed oa slareen. Then, a cursor appears on the screthis In
status, type in an intended value with numericgkka the lower part of the screen, and confirmhwit
using the “ENT” key.
When the intended value is confirmed, the newhetym value is indicated as the “Present fail trig.
time”. Deletion of the value that input has notieempleted yet is possible with the “DEL” key.

« [RET]
When this switch is touched, the previously dispthgcreen reappears.
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3. Setup of thread tightening robot parameters (Mdbmode setup)

3.5 Changing retightening delay time

This function, provided for the thread tightenimdpot series only, allows setup of the waiting tifimeen the
time the thread tightening tool is forwarded atrbghtening point to the time the screw tightgndnriver
starts rotation.

Features
* Change in the retightening delay time is availdiien the “RETIGHTEN DELAY TIME” screen of the

TP. The retightening delay time can be set withenrange between 0.1 sec. and 9.9 sec.

Note) If the lifting speed of the screw tightenithgver is changed in this setup, tightening coodisi are
changed drastically whether the lifting/loweringfthis the servo motor type or the pneumatic
cylinder type. Before changing the speed of thewdightening driver, be sure to recheck the
setup.

This section describes the details of operatinggutares and functions available by the switchethen
“RETIGHTEN DELAY TIME” screen.

RETIGHTEN DELAY TIME screen

ROBOT(1)RETIGHTEN DELAY TIME RET

Changes the delay time for ROBOT(1),
only after which the driver starts
rotation for retightening.
Present New
delay time E . [:I<1:| delay time 1 . 5
=2ELC =2EC
To do so,touch the light-blue numerical
display fieid,
and tupe in an intended walue.

IR IBN 1Y 1ER 1KY I DEL

ENT

* [Changing retightening delay time]
Touch the light-blue numerical display field (afedicating “1.5 SEC” on the screen above) with your
finger according to the instruction displayed oa slareen. Then, a cursor appears on the scretfis In
status, type in an intended value with numericgkka the lower part of the screen, and confirmhwit
using the “ENT” key.
When the intended value is confirmed, the newhetym value is indicated as the “Present delay"time
Deletion of the value that input has not been cetepl yet is possible with the “DEL” key.

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.
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3. Setup of thread tightening robot parameters (Mdbmode setup)

3.6 Cycle time change

This function allows the setup of cycle time upidgrautomatic running.

Note) if you set cycle time at short time, “CYCIBEVME FAULT” may be output before the robot
complete fastening of all points.

CYCLE TIME CHANGE screen
ROBOTE1) CYCLE TIME RET

Changes the cycle time of ROBOT{1)(2).

Present ‘l El:::l [y 1000

cycle time cycle time
SEC SEG

To do sotouch the light-blue numerical
dizplay fieid, and types in an intended valus,

O TRIZ2Ri2 4|2 DEL
EMNT

* [Cycle time change]
Touch the light-blue numerical display field witbwr finger according to the instruction displayedtioe
screen. Then, a cursor appears on the screenislstétus, type in an intended value with numetkegs in
the lower part of the screen, and confirm with gdime “ENT” key.
When the intended moving speed ratio is confirntieel new move speed ratio entered as the “New move
speed” is indicated. Deletion of the moving spesibrof which input has not been completed yet is
possible with the“DEL” key.

* [RET]
When this switch is touched, the previously dispthgcreen reappears.
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4. Setup of thread tightening robot parameters (Aded mode setup)

4. Setup of thread tightening robot parameters (Adv  anced mode setup)

This chapter describes the setup of the threatktigig robot parameters (advanced mode setup).

Advanced mode setup is the setup of system reqforetie initial startup of the thread tightenirapot
(basically, this setup does not need to be modiiedsers). Setup is enabled only when teaching is
possible (when the teaching selector key switctt the “ON” position).

While the setup is valid, characters of “TEACH MEN&ahd “SETUP MENU” switches on the initial
menu screen are indicated in black.

While the setup is invalid, characters of “TEACH MB” and “SETUP MENU” switches on the initial
menu screen are indicated in green.

Note) Modification to this setup shall not be cadrout by persons other than our service persainel
the person in charge of equipment maintenance.
Inappropriate modification may lead to breakagemfipment due to unexpected motion of the
robot, loss of life caused hazard motion, and $ainltproduction line, causing serious accidents
and faults.

Switching to setup screen

* Select “SETUP MENU” switch on the initial menu een of the TP. Then, the “SETUP MENU” screen
appears, and setup menu selector switches areykshl

* Touch the “ADVANCED MODE DISABLED” field in the laver part of the screen with your finger
three times. Then, message “ADVANCED MODE ENABLEB'displayed, and the “ADVANCED
MODE" screen selector switch on the right sidehaf $screen is highlighted in light blue. Then,
switching to the “SETUP (ADVANCED) MENU" screenésnabled.

* When the “ADVANCED MODE" screen selector switcht@giched in this status, the “SETUP
(ADVANCED) MENU" screen appears, and the setup escreelector switches are displayed.

* Select any intended selector switch. Then, yowenitled setup screen appears.
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Initial menu scree SETUP MENU scree

w1t scen  TIITOMAN resd00T RoEOTCDSETWP MENU  [TExT]] [ ]
MODEL N0.SELECT ||| iove speeD criance]

MODEL NO. T2 MOME 100% RET 10 %

SOREW FEED TIME I TIEHTEM FAIL
CHANGE TRIG.TIME CHANGE

FEED TIME 1 . rSECYiREeer & . v SEC

RUN HENU FAULT MEMU

TERCH MENU SETUF MENU

COUNTER SEUBLEAR“

MOMITOR MEMU

ADVANCED MODE ENABLE] ] |

SETUP (ADVANCED) MENU scree
ROBOT(1) SETUP(ADVANCED)MENU RET

ROBOT AXIS
FELEAE BAE
Ed we
POINT MOVE MODE
R
TIGHTEN ROBOT
SETTINGS

ACTION TAKEN AFTER m
TIGHTEN FAIL  I{SEL CTR DISPLAYED

Details of parameter setup from the sescreens are shown on the next and later

NITTO SEIKO CO, LTD.
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4.1

Robot axes configuration

This function allows setup of name and control ohithe axes (arms) provided for the robot.

Features

Change in the setup of axes configuration is atségl from the “AXIS CONFIG SETUP” screen of the
TP. Setup of name and control unit of the axes gaprovided for the robot is available from this
screen.

Note) This setup must be carried out by the marnufaconly at the initial startup of the machiné€® D

NOT change it by yourselves.

This section describes the details of operatinggutares and functions available by the switchethen
“AXIS CONFIG SETUP” screen.

AXIS CONFIG SETUP screen

ROBOTE(1)AXIS COWFIG SETUP RET
axis 1—2—3—4
¥1 Al 21
auTe 1:¥1 2:%1 3:21
HEME E '4 3 [:] @3?1 5:B1
[ T T :

ot use

mm deg mm mm

0z mm

COWNTREOL
UMIT I:I 1 D D Ql:degree

CRI1IRIZRIZRI4 00 DEL
WARNING! ENT

Only =aan acvthorlzed peEr=on
mu=t m=mcute this ==tup.

[Axis configuration setup]

Touch the light-blue numerical display field in thereen with your finger. Then, a cursor appearthen
screen. In this status, type in an intended valitie mumerical keys in the lower part of the screseng
confirm with using the “ENT” key.

Deletion of the value that input has not been cetepl yet is possible with the “DEL” key.

[axis]
Axis numbers (arm numbers) are indicated here.

[AXIS NAME]

Axis names (arm names) are indicated here.

Basically, setup of “X1”, “Y1”, and “Z1" is requidkfor names of axes working with three-dimensional
coordinate system (X, Y, and Z-coordinate system).

Basically, setup of “A1” and “B1” is required foame of axis in other than three-dimensional
coordinate system (attachment axis in rotary matiopitch change at the tip of Z-axis).
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+ [CONTROL UNIT]
Axis control units (arm control units) are indicateere.
When you want to set a control unit to “mm”, type'0”. Type in “1” when you want to set it to
“degree”.

* [Example of axis name parameter setup]
Setup of axis name parameter
When the axis 1 = X1, axis 2 = Y1, and axis 3 =&ilable input range is as shown below.
Type in any intended value for respective axes fooim 5 with numerical keys, referring to the redd
on the right side of arrows on the screen.

1) Touch the input field of name parameter fordRkis 1 with your finger.
2) Typein*“1”.

3) Touch the “ENT” key for conformation.

4) Touch the input filed of name parameter fordkis 2 with your finger.
5) Typein“2".

6) Touch the “ENT” key for conformation.

7) Touch the input field of name parameter fordakis 3 with your finger.
8) Typein*“3".

9) Touch the “ENT” key for conformation.

10) Touch the input field of name parameter forakis 4 with your finger.
11) Typein*“0".

12) Touch the “ENT” key for conformation.

Note 1) Parameters cannot be updated without togahie “ENT” key.

Note 2) Be sure to type “0” into the axis name peeter of the arm unused.
In this example, “0” must be typed in, since axesd 5 are not used.
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* [Example of axis name parameter setup]
Setup of control unit parameter
When only the axes 1 and 2 are used, control itfiteoaxis 1 is mm, and that of the axis 2 is deg.,
available input range is as shown below.
Type in any intended value for respective axes witnerical keys, 0 and 1, referring to the blutdfie
on the right side of arrows on the screen.

1) Touch the input field of control unit paramef@r the axis 1 with your finger.
2) Typein*“0".

3) Touch the “ENT” key for conformation.

4) Touch the input field of control unit paramefi@rthe axis 2 with your finger.
5) Typein*“1".

6) Touch the “MDI ENT” key for conformation.

Note 1) Parameters cannot be updatéthout touching the “ENT” key.
Note 2) Setup of the control unit parameter ofuhased arm is unnecessary.

In this example, setup of the control unit paramsetd the axes 3 and 4 is unnecessary.

¢ [RET]
When this switch is touched, the “SETUP (ADVANCERENU” screen reappears.
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4.2 Encoder reset (initialization) procedure

This function is used to re: (initialize) the servo motor encoder incorporatedhie robo

Major function
* This function resets (initializes) the encoder loe ENCODER RESET screen of iTP. On this screer
you can reset each axis of the servo motor endnderporated in tt robot.

Note, The setting of this function is assumed to be cotetuby the manufacturer at the time of ini
startup of the robot. Do not allow any person othan a system administrator to change
default setting

This section describes tidetails of operating procedures and functions altel by the switches on t
“ENCODER RESET” scree

ENCODER RESET scre ENCODER RESET scre

ROBOT(1) ENCODER RESET |[FAULT JJ[RET ROBOT(1) ENCODER RESET [ FAULT JJTRET

BT S lMPROESsSElTBLE‘ il || reser LE\
- INCBUPLETE INCBUPLETE
INCOMPLETE INCOMPLETE

ROBOT(1) ENCODER RESET [ FAULT JJ[ RET ]

@

B
B & |
=y

* [Encoder reset (initialization) procedL

1) Select an axis subject to encoder rprocessing with the encoder reset axis selectidttiswn
the screen. The selected switch lights up in gr@erthis example, “Y1”, “A1” and “Z1" art
selected.)

2) Touch the [RESET IMPOSSIBLE] display field withiaderthree timesto change the incation
to [RESET POSSIBLE]. When the system becomes réadyrigin setup, the indicator lights |
in purple. This operation is interlock for protection agaiencoder reset operati

3) In this status, press the [RESET] switch on thees
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4) The confirmation window opens at the bottomhaf screen, asking if you intend to reset the
encoder.

5) If you intend to reset the encoder, press [YE8g “ENCODER IS BEING RESET” message
appears at the center of the confirmation windawl, #ien the window automatically closes. At
this time, the “ENCODER IS BEING RESET” messageegyp at the center of the confirmation
window. Then, the character indicated on the raflihe axis selection field changes to [RESET
COMPLETE], and you can confirm that the encodeetrgsocessing is completed. If you do not
intend to reset the encoder, press [CANCEL].

6) After completion of the encoder reset procesdingn OFF the controller power supply once. This
completes the encoder reset procedure.

« [RET]
When this switch is touched, the “SETUP (ADVANCERENU" screen reappears.
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4.3 Origin setup

This function allows setup of the origins of axass) provided for the rob

Feature

Note

axis

* Origins of axes (arms) of the robot can be set filoe'ORIGIN SETUP” screen the TP for eacl

The setting of this function is assumed to be cotetliby the manufacturer at the time of ini

startup of the robot. Do not allow any person othan a system administrator to change

default setting

ORIGIN SETUP scree

ROBOT(1)ORIGIN SETUP

FAULT RET

.m 01234.67 mm

m 01234 .67 mm

|D | SABLE
SETUP

m 01234.67 mn

D 01234.67 mm

ORIGIN
SETUP

WARN NG

Only an authorized person
must execute this setup.

This section escribes the details of operating procedures ametiins available by the switches on
“ORIGIN SETUP” screetl

ORIGIN SETUP screen (confirmatic

ROBOT(1)ORIGIN SETUP [ FAILT -

IMM psteL
- 01234.67mn ||| E'F

01234 .67 mm 0RIGIN

El 01234.67mm || || SETUP

ﬂ

» [Origin setup

1)

2)

3)

4)

5)

Select any intended axis with the origin setup selector switches. The selected switc
highlighted in gree!

(In this example, “Y1”, “A1”, and “Z1” are displaye)

Touch the “DISABLE SETUP” field with your fingethree time to enable the setup of origir
Then, the “DISABLE SETUP?” field is chand to the “ENABLE SETUP” field, and is highlighte
in purple. This interlock function is provided to peew mi-operation in origin setu

In this status, select the “ORIGIN SETUP” swi

Window with confirmation message “SETS UP THE ORIGARE YOU SURE?” opens in th
lower part of the screen agse

To confirm the setup, select the “YES” switch. Whikee setup is completed, message “ORI(
SETUP COMPLETED!” appears in the center of the windand the window closes automatice
To cancel the ¢up, select the “CANCEL” switc

* [RET]
When this switch is touched, the “SETUP (ADVANCERENU" screen reappea
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4.4

Point move mode

This function allows the setup of moving ordertuf third axis equipped with the robot during teaghi
(point move operation).

Features

Setup of the point move mode is available from*®®INT MOVE MODE" screen. If the robot is
equipped with the third axis (such as models SR®R¥YANd XYZ), setup of the arm moving order
during the point move operation is possible.

Selecting “ENABLE ARCH MOTION”

If the third axis_is equipped with the lifting/loweg shaft, select the “ENABLE ARCH MOTION".
After the lifting/lowering shaft is raised to the&sdby point during the point move operation, it is
moved to the area above the target point, and kxver

Selecting “DISABLE ARCH MOTION”

If the third axis_is not equipped with the liftibgWering shaft, select the “DISABLE ARCH MOTION".
The lifting/lowering shaft is directly moved to therget point during the point move operation.

Note) This setup must be carried out by the marnufaconly at the initial startup of the machiné® D

NOT change it by yourselves.

This section describes the details of operatinggulares and functions available by the switchethen
“POINT MOVE MODE" screen.

POINT MOVE MODE screen

COMMON SETUP-FPOINT MOWE MODE RET

Changes a poilnt move mode setup.

FRESENT SETUF ENAELE ARCH HDTIDN!
ENABLE ARCH <]

HMOTION

4
DISABLE ARCH HDTIDNI

Emlmct [ENAEBLE ARCH HMOTIOMN] if the robot
l= capmble of the 3rd ==i= =nd point
mowve 1= to be e=ecuted

im the teach mode.

and whern the 3rd a=is i<

=cheduled to be tEmporardily 14iFted

to & s=tandby positiomln amd thern mowved
to & targeted positioniarch motiaom) .

[Setup in point move mode]

The mode can be switched by choosing either ofEzNABLE ARCH MOTION” or “DISABLE

ARCH MOTION?” switch on the screen. When the “ENABBIRCH MOTION” switch is chosen,
message notifying the execution of the arch masafisplayed on the left side of the arrow on the
screen. When the “DISABLE ARCH MOTION” switch isa@ben, message notifying the non-execution
of the arch motion is displayed on the same figldhe screen.

[RET]
When this switch is touched, the “SETUP (ADVANCERENU" screen reappears.
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4.5 Brake release operation

This function allows release of the brake of thev@enotor provided for the axis (arm) of the robot.

Features
¢ Release of the brake is available from the “BRARELEASE” screen of the TP. All the brakes of the

servo motors provided for the axes (arms) of th®rcan be released.

Note) If the robot is equipped with the lifting/lewing axis (arm), release of the brake may leattdp
of the arm at a high speed. Before releasing takeyimove the arm to safe location by the JOG
operation. This operation shall be carried out biyservice personnel or the person in charge of
equipment maintenance only.

This section describes the details of operatinggutares and functions available by the switchethen
“BRAKE RELEASE" screen.

BRAKE RELEASE screen

ROBOT( 1)BRAKE RELEASE FALLT RET

DANGER| THE ARM CAN FALL e
THE SERVD 15 PORERED (FF

[f the robot is eguipped with
a vertically moving arm,
and when the brake is released,

BRAKE
Hola for  IFCFERAT IO
3 mmoonds=s
* [Brake release operation]

The brake operates every time the switch on thelaight of the screen is pushed. If you hold down
the switch for more than 3 seconds in that stagebtake will be released.

If the brake is being applied, message “BRAKE OPERN" indicated on the switch is highlighted in
green in the lower right part of the screen. Ifbing@ke is released, message “BRAKE RELEASED”
indicated on the switch is highlighted in yellow e same field.

* [FAULT]
When this switch is touched, the “ROBOT FAULT” seneappears.

« [RET]
When this switch is touched, the previously dispthgcreen reappears.
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4.6

Speed change mode (function to be used inthe f  uture)

This function is provided for use in the futuredas not used at present.

If the function enabling the control of two robetsl be provided in the future, they may be usea innit
or separately.

When change in the speed of the both robots idnextjbecause you want to use them in a unit oofioer
reasons, select the “SAME SPEED MODE".

Features

Setup of the speed change mode is possible frefSREED CHANGE MODE” screen of the TP.
Selecting “SAME SPEED MODE"

When change in the speeds of the two robots usadiimt may cause interference, or change in the
speeds of the both robots is required for othesawes, select the “ SAME SPEED MODE".
Selecting “INDIVIDUAL SPEED MODE”

When two robots are used in separate units or gnignt change in the speeds of the two robots is
required for other reasons, select the “ INDIVIDUSPEED MODE".

Note) This setup must be carried out by the marnufaconly at the initial startup of the machiné D

NOT change it by yourselves.

This section describes the details of operatingguiares and functions available by the switchethen
“SPEED CHANGE MODE" screen.

SPEED CHANGE MODE screen

COMMOM ZETUP-SPEED CHAMGE MODE RET

Selects an intented speed change mode.

SAME SPEED HMODE

PRESENT SETUP <]
SAME MODE TNOTVIOUAL SPEED |

MODE I

If wanting to operate the ROBOT(1)&(2)
at a same speed percentage,

then select [SAME SPEED HODE] .

If wanting to operate the ROBOT(1)&(Z2)
at a different speed percentages,

then select [INDIVWIDUAL SPEED HODE].

[Change of speed mode]

The speed mode can be switched by choosing the ISSMEED MODE" switch or “INDIVIDUAL
SPEED MODE” switch on the screen. When the “SAMEEEP MODE” switch is chosen, message
“PRESENT SETUP SAME MODE?” is displayed on the ktte of the arrow on the screen. When the
“INDIVIDUAL SPEED MODE”" switch is chosen, messageRESENT SETUP INDIVIDUAL MODE”
is displayed on the same field on the screen.

[RET]
When this switch is touched, the “SETUP (ADVANCERENU” screen appears.

62



4. Setup of thread tightening robot parameters (Aded mode setup)

4.7 Selecting action taken after tightening failure

occurred

This function, provided for the thread tightenimipot series only, allows selection of the actiobédaken
after tightening failure occurred during the auttimeunning. Selection of troubleshooting mode is
possible from the “ACTION TAKEN AFTER TIGHTEN FAILRE” screen of the TP.

Selecting action to be taken

e CONTINUE mode -+------- If this mode is seledpdration will not be interrupted even when
tightening failure occurs, and a cycle will be coeted.

* BREAKmode -« -vvvvvee If this mode is seleofmtation will be interrupted when tighteninddaé
occurs, and a cycle will be stopped.

e CHOICEmode -+« ---+- If this mode is selegpeiation will be stopped when tightening failure

occurs, screen to select actions appears, ang#rator can select any
action among the four choices shown below.

“GOOD CONTINUE”: - --

‘REJECT CONTINUE”

“BREAK” «vvvvvvvnnnnntn

.-+ Select this item if yowwayt the thread

tightening done at the work position judged to
be rejected and want to proceed the next
operation. (The machine does not store
rejection data.)

---- Select this item if yourtat accept the thread

tightening done at the work position judged to
be rejected and want to proceed the next
operation. (The machine stores data of work
point where the fault occurred.)

------- Select this itgouifvant to repeat thread

tightening at the work position judged to be
rejected. (In case of faulty screw feeding or
when rework after correction by operator is
possible.)

------- Select this itgmufwant to interrupt thread

tightening and stop the cycle.
(The machine stores data of work point where
the fault occurred.)

Only one action can be selected among the thrénaabove.

Note) This operation shall not be carried out bgspes other than our service personnel or the penso

charge of equipment maintenance.
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This section describes the details of operatinggulares and functions available by the switchethen
“ACTION TAKEN AFTER TIGHTEN FAILURE” screen.

ACTION TAKEN AFTER TIGHTEN FAILURE ACTION TAKEN AFTER TIGHTEN FAILURE
(CONTINUE mode selected) screen (BREAK mode selected}creen
ROBOT(1)ACTION TAKEN AFTER
TIGHTEN FAILURE RET RDBDT{1)$%Eﬁ$ENTEEEEUEETER RET

CONTINUE mode

CONTINUE mode

EveErn 1f = tighterning f=ilure
occur=s,the current cuecle i=
contimnued rather than beinz
inteErrupted.

BRAKE mode

Even 1f a tighterning failure=
occur=s,the current cucl= i<
contimnued rather than be=inz
interrupted.

BRAKE mode

It = tightmrning f=milur= occurs=s |
the current cuwcle i=s
imnterrupted and aborted.

It = tightemrning failurs= occur=s |
the current cycle 1=
imterrupted and aborted.

CHOICE mode

el = lghterming falilure
n::urs th: current cuycle i=s
t=m|:||:|r'=|r'l_1_u =topped,
=llowinmg the opEratar

CHOICE mode

Hhmn = tightening failure=
occur=s,the current cucle= i<
t:mpnrarllu =topped,
mllowing the operatoar

to =mlmct =nw of the to =mlemct =fy of the
[CONTIMNUE] . [RETREY] [EONTINUE] . [RETRY]
=nd [BREAK] Buttons=s. =and [BREAK] button=.

ACTION TAKEN AFTER TIGHTEN FAILURE
(CHOICE mode selectedycreen

ROBOT{1)ACTION TAKEMW AFTER RET
TIGHTEN FATLURE

CONTINUE mode

EveErn 1f = tightemrning f=ilure
occur=s,the current cyucle i=
corntinued rather than b=ing
imteErrupted.

BREKE mode

If = tighterning falilure occurs )|
the current cycle 1=
imnterrupted and aborted.

CHOICE mode

Hhen a tightening faliure
occur=s,the current cyucl= i<
tEmnnhahilu =topped,
mllowlng the operatar

to =mlect any of the
[CONTINUE] . [RETRY]

=nd [BREAK] button=.

* [Selection of action taken after tightening fadwccurred]
Any intended action to be taken after tighteningufa occurred can be selected by selecting any
“SETUP” switch on the left side of the descriptiafsaction modes on the screens shown above. The
selected switch is highlighted in red with “SETUi$played to indicate the selected mode.

* [RET]
When this switch is touched, the “SETUP (ADVANCERENU" screen reappears.
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4.8 Screw parameters setup

Setup of the screw parameters, provided for theathtightening robot series only, must be carrigdfo
the robot is equipped with the axis-Z (for exam@BR565Y¥9-Z). This function allows setup of screw
length used for tightening and tightening condigion

This function can be set on the “SCREW PARAMETERIBLE SETUP (1) to (5)” screen and the
“SCREW PARAMETER DETAIL SETUP (1) to (5)” screenkthe teaching pendant.

Normally, the simple setup mode should be used.

To execute more close control, use the detail ssioge. This mode enables more detailed settingseof

robot operations.

Setup of the screw parameters up to five typesagable.

Simple setup function
» Distance setup (mm)

Screw length - -+« ovvvnennn

Approach offset on work - - - - -

Workpiece thickness -« -+

Final torque change point

Target offset----+eveeriint.

Height detectrange ----------

Vacuum OFF +++vvvvvevinnnnne.

----------- Lemsgtie\ofused can be set within the range betweemi 1

and 999.9 mm.

--------- Offsetrdistéo change the tightening torque (for initial

tightening) of the lifting/lowering shaft (tighterg driver) and the
speed (from initial tightening to final tighteniniggfore the bottom
of the screw comes in contact with a workpiecelmaset within
the range between 0.1 mm and 999.9 mm.

---------- Set nabichf a target workpiece. The setting rangelito0.

999.9 mm.

--------- Offsetrdistfrom the teaching point to change the tightgni

torque of the tightening driver (for final tightewg) can be set
within the range between 0.1 mm and 999.9 mm.

----------- di¥taetce from the teaching point to offset a stelpet set

against a workpiece can be set within the ranged®t 0.1 mm
and 999.9 mm.

---------- Ramgewt®ight detection to be set against a workpianebe

set inx value within the range between 0.1 mm and 99.9 mm.

------------ Saira @IEF position relative to a teaching position.

The setting range is 0.1 to 99.9 mm.

When the driver reaches an overhead position istande of a
“vacuum OFF” value from the teaching position, theuum (vacuum
chuck of a screw) is turned OFF.
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Tightening force limit (%)

Fastforward:------ -+ cevvvinan..

Initial torque ......................

Final torque ......................

Tightening speed setufmm/sec.)

Fastforward:------ - cevvvvnan..

From initial torque to final torque

------- Tighterde at the time that the lifting/lowering shaf
(tightening driver) is lowered from the standuprdo the “screw
length + approach offset on work” point can beveigtin the range
between 0% and 300%.

------ Tigdptemnce at the time that the lifting/lowering $ha
(tightening driver) is lowered from the “screw léing- approach
offset on work” point to the “final torque changadint can be set
within the range between 0% and 300%.

------- Tighterdge at the time that the lifting/lowering shaf

(tightening driver) is lowered from the “final targ change” point
to the “target offset” point can be set within thege between 0%
and 300%.

------- Tighspeied at the time that the lifting/lowering shaf
(tightening driver) is lowered from the standuprdo the “screw
length + approach offset on work” point can beveigtin the range
between 0 mm/sec. and 720 mm/sec.

.-+ Tightenisgeed at the time that the lifting/lowering shaft

(tightening driver) is lowered from the “screw léing- approach
offset on work” point to the “target offset” poioan be set within
the range between 0 mm/sec. and 720 mm/sec.

lllustration of screw parameter simple setup

Overhead space

Coordinate of lifting/lowering shaft at ,A' A A Fy
standby position (Z1)
Fast Fast
Moving distance from standby position forward forward
(Moving distance calculated from parameters based on teaching position) tightening tightening
torque speed
Y L N_ Y L4
A 4 Y
Height detect range A Screw length v Initial torque
*) Vacuum Y Initial tightening
OFF Approach ) speejd/FlnaI
A offset on work A tightening speed
Teaching - \ A y ﬁ
1 1 Final torque

/
A

position A Height OK 2
v range A

Height detect range
Q]

Workpiece
thickness

Final iordue
change point
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Detail setup function

Distance setup (mm)

Screw length - -+« vovvvnannn

Approach offset on work - - - - -

Workpiece thickness «« -+ -+

Final torque change point

Targ etoffset-----vvreeein

Height detect range +--------

Height detectrange-------- -

Vacuum OFF -+ vvvvevinnnn,

Retraction change point -------

----------- Lemsgtie\ofused can be set within the range betweemi 1

and 999.9 mm.

--------- Set ant ofifige to change torque and speed of the

lifting/lowering shaft (tightening driver) to “fagbrward 2” torque
and “fast forward 2" speed immediately before theeat reaches a
tightening surface.

The setting range is 0.1 to 999.9 mm.

---------- Set nabichkf a target workpiece. The setting rangelisd).

999.9 mm.

--------- Set @t vHbkie relative to a teaching position to chatoggue

and speed of the tightening driver to “final tighiteg” torque and
“final tightening” speed.
The setting range is 0.1 to 999.9 mm.

----------- d¥taece from the teaching point to offset a stelpet set

against a workpiece can be set within the ranged®t 0.1 mm
and 999.9 mm.

---------- Rangewfteight detection to be set against a workpianebe

set in + value within the range between 0.1 mmaghg mm.

-------- Range of screw height detiedtierset against a workpiece can be

set in— value within the range between 0.1 mm and 99.9 mm.

------------ Seira @GIEF position relative to a teaching position.

The setting range is 0.1 to 99.9 mm.

When the driver reaches an overhead position istande of a
“vacuum OFF” value from the teaching position, ¥heuum (vacuum
chuck of a screw) is turned OFF.

---------- Sdsanvallue relative to a teaching position to clegthg driver’s

torque and speed to “retraction 2” speed and ‘¢itra2” torque.
The setting range is 0.1 to 999.9 mm.
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Tightening force limit (%)

Fastforward 1 ----+-+vvevennn

Fastforward2 --+-+-+evvvennn

Initial torque ..................

Final torque ..................

Height detection--+------- ..

Retraction 1 ---+-+rereerennnnn

Retraction 2 --++«+rereevennnn

----------- Tighferge at the time that the lifting/lowering shaft

(tightening driver) is lowered from the standbymidb the “screw
length + approach offset on work” point can beveigtin the range
between 0% and 300%.

----------- Setia todower the lifting/lowering shaft (tighteningiver)

from a position of “screw length + approach offsetworkpiece”
to a position of “screw length workpiece thickness”.
The setting range is 0% to 300%.

---------- Tigdptemce at the time that the lifting/lowering $ha

(tightening driver) is lowered from the “screw léing- approach
offset on work” point to the “final torque changedint can be set
within the range between 0% and 300%.

----------- Tighterde at the time that the lifting/lowering shaf

(tightening driver) is lowered from the “final targ change” point
to the “target offset” point can be set within thege between 0%
and 300%.

----------- Squa thuring height detection when the lifting/lovagrishaft

(tightening driver) starts retraction after comyletof tightening.
The setting range is 0% to 300%.

----------- Bpiattoraise the lifting/lowering shaft (tightegidriver)

from a tightening completion position to a “retiaotchange
point”.
The setting range is 0% to 300%.

----------- Bpiattoraise the lifting/lowering shaft (tightegidriver)

from a “retraction change point” to the standbyrpoi
The setting range is 0% to 300%.
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4. Setup of thread tightening robot parameters (Aded mode setup)

Tightening speed setufimm/sec.)

Fastforward 1 ----+-+cvevevrnnnnn

Fastforward 2 ----+-+cvvvevennnn.

Initial torque .....................

Final torque ......................

Retraction 1 ----++ rvrernrenennnnn

Retraction 2 -+ -+ +evevrnrnrenans

------- Tightpead at the time that the lifting/lowering shaft

(tightening driver) is lowered from the standuprdo the “screw
length + approach offset on work” point can beveigtin the range
between 0 mm/sec. and 720 mm/sec.

------- Sedaspewer the lifting/lowering shaft (tightenimwigiver)

from a position of “screw length + approach offsetworkpiece”
to a position of “screw length workpiece thickness”.
The setting range is 0 to 720 mm/sec.

------- Betd ® lower the lifting/lowering shaft (tightegidriver)

from a position of “screw length workpiece thickness” to a “final
tightening change position”.
The setting range is 0 to 720 mm/sec.

------- Sedaspower the lifting/lowering shaft (tightenidgver)

from a “final tightening change position” to a ‘ti@t offset
position”.
The setting range is 0 to 720 mm/sec.

------- Bpiattoraise the lifting/lowering shaft (tightegidriver)
from a tightening completion position to a “retiaotchange
point”.

The setting range is 0 to 720 mm/sec.

-------- Bpiattoraise the lifting/lowering shaft (tightegidriver)

from a “retraction change point” to the standbyipos.
The setting range is 0 to 720 mm/sec.
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4. Setup of thread tightening robot parameters (Aded mode setup)

lllustration of screw parameter detail setup

Workpiece A
thickness Screw length
Teaching \ L Uy
position y | == v | | . s | T ]
Approach
offset on work
(A) Overhead position (B) Approach offset on (C) Tightening start
workpiece position
Torque Fast forward 1 Fast forward 2  nitial torque
Speed Fast forward 1 N Fast forward 2 b Initial torque
Height detect range
)
Final torque
, Vacuum ¢ change A
OFF ;
§ % 3 point .
= “ = 28 T q Height OK
%:% A\ range

(D) Vacuum OFF position

Height detect range

(E) Final tightening change  (F) Tightening completion 0
position position
>l >
Torque Initial torque Final torque Height detection
Speed Initial torque Final torque
A
Retraction - -
change point
L Uy N\
| I A - —— e X = A J
e
3
4 j(, Target
> 5 offset
< —

(H) Retraction
start position
(G) Target position

\
A

() Retraction
change position

ol

(J) Overhead space

Torque  Height detection

A

Retraction 1

Y
A

Retraction 2

Speed Final torque

Retraction 1

Retractio
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4. Setup of thread tightening robot parameters (Adednmode setu

This section describes the details of operatingguatares and functions available by the switchethe
“SCREW PARAMETER SELECTION MENU” scree

SCREWPARAMETER SELECTION MENU scret

* SCREW PARAMETER SELECTION MENU scre
[RET]

When this switch is touched, the “SETUP (ADVANCERENU" screen reappea

[SCREW PARAMETER (*) SETUF

These switches are used to show the SCREW PARAMEFEBETUP scree!

In thecase of simple setup, or when no parameter hasdeteyou will go to the simple setup scre
In the case of detail setup, you will go to the detailipetcreel
* Number of 1 to £
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4. Setup of thread tightening robot parameters (Adednmode setu

SCREW PARAMETER SIMPLE SETUP (1) scre

SCREW PARAMETERS
SIMPLICITY(1) RET
MODE CHANGE WIDTH 012.4
DISTANGE [ e | et | et
SETUP(mm) [012. 4] 012.4 [ 012.4 012 4
TIGHTEN F INTIAL T FIN
FORGE FORWARD| TORQLUE TORQUE DETECT
LIMITG0 012 [ 012 [ 012 | 01.3]
TIGHTEN [rorwaRolTomaUE — toroue | oot
SPEED (mm/ <) 012 012 Qi3

ﬁﬁﬁﬁﬁ ’

* SCREW PARAMETEFISIMPLE SETUP scre

[Setup of screw paramete
Touch the ligr-blue numerical display field in the screen with yéinger. Then, a cursor appears on

screen. In this status, type in an intended valitie mumerical keys in the lower part of the sin, and

confirm with using the “ENT” ke'
Deletion of value that input has not been complgttds possible with the “DEL" ke

[MODE SELECTION
This switch is used to change the screw parametap snode from simple setup to detail setu)

show the CREW PARAMETER (*) DETAIL SETUP scree

[RET]
This switch is used to return to the SCREW PARAMETEELECTION (ADVANCED) MENU

screer

* [7]
When this switch is touched, the “SCREW PARAMETE-DETAIL” screen (help function) appee

Screw parameter simpsetup explanation scre

SCREW PARAMETERS-SIMPLICITY RET
= TIGHTEN TIGHTEN
Overhead spase FORCE __SPEED
(Z1 coordinates of
standby position) FAST FAST
FORWARD FORWARD
Vacuum/]s Screw % .
cut length ﬁ ‘II'EIRE!%E INITIAL
Approachh = TORQUE
WIRCWA offset E s
Teach on work q FINAL
pos. Target FINAL TORQUE
W e} TORGUE
Final torque
change pos,
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4. Setup of thread tightening robot parameters (Adednmode setu

SCREW PARAMETER DETAIL SETUP (1) screen (Pag SCREW PARAMETER DETAIL SETUP (1) screen (Pag

SCREW PARAMETERS SCREW PARAMETERS

DETAILS(1) DETAILS() [Ere e

TIGHTEN FoRWaRDtFoRWARD2 | TORGUE | TORGUE
SOREW | APFRIOACH | FINAL TR 7 012 012 012

DISTANCE |(enati| “oFFser | chanse | OFFSET FORGE  PREGAT [ RETURNT [RETURNZ

SETUP (mm) [012.4] 012.4 | 012.4 [012.4 LIMTS et esrsmms
e, | Ve Zet | mer
[012.4] 01.3 [ 01.3 [ 01.3 TIGHTEN 8351012 1h012 0012
FETURN SPEED  IRETURNT | RETURN2
01.3 i 012 012

ﬁﬁﬁﬁﬁ

¢ SCREW PARAMETER DETAIL SETUP scre
[Setup of screw paramete
Touch the ligt-blue numerical display field in ttscreen with your finger. Then, a cursor appearthe

screen. In this status, type in an intended valitie mumerical keys in the lower part of the scresamy
confirm with using the “ENT” ke’

Deletion of value that input has not been complgttds [ossible with the “DEL” ke)

[MODE SELECTION

This switch is used to change the screw parametep snode frondetailsetup tcsimplesetup, tc
show the SCREW PARAMETER (‘SIMPLE SETUP scree

[CHANGE FROM SIMPLE SETUP TO DETAIL
This switch is used treflect the data specified on the simple setupescigto the detail setup screen

parameter that has not been specified on the sisaplg scree will be set at a default value for simg
setup

[NEXT PAGE] [PREVIOUS PAGE
These switches are usecchange over the distance setup screen and theefepged setup scre

[RET]

This switch is used to return to the SCREW PARAMETEELECTION (ADVANCED) MENU
screer

* 7]
When this switch is touched, the “SCREW PARAMETE-DETAIL” screen (help functionappears.
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4. Setup of thread tightening robot parameters (Adednmode setu

Screw parameter detail setup explanation scret Screw parameter detail setup explanation scre:
SCREW PARAMETERS-DETA1/2 [[NEXT SCREW PARAMETERS-DETA2/2 [ PREV
ATeach pos.
B:Screw leng U
C:\Work width
OVERHEAD
B D:Approach SPACE
offset
0 n_work " B
H ey 5
L3 o= = =
= = - = ATeach pos.
START RETREAT SWITCH  OVERHEAD B:Return change
wom;gg FSE;JE*T'T,ESSF'GHF',";;TRQ T’;’;%ET POS. RETREAT POS.SPAGE
FORCE : i ; * EVacuum cut FORCE
FAST FAST TMITIAL =] FINAL FFinalTRG change EE'TGE%TT RETURN{ |RETURNZ
F_OF,IE\E;‘?RQI FORWARDZ| TORQUE | TORGUE | GHeight detect+ Aol :
S ) 5 ! 3 N & o - = =
FAST " [FAST | INTIAL | FiNAL | HHeight detect- FINAL ~ | RETURNI™ |RETURNZ
FORWARDIFORWARD?! TORGQUE! TORGUEl |Terget offset TORQUE
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4. Setup of thread tightening robot parameters (Aded mode setup)

Counter selection

This function, provided for the thread tightenimdpot series only, allows selection of counterseo b
displayed on the “AUTO RUN” screen of the TP.

Counters

* Produced counter--«-- - voeieinns It indtbatéstal quantity of manufactured products. Surthef
number indicated in the reject counter and théténgood counter is
the total quantity.

* Rejectcounter -« oooveiiiii It indibatgsiantity of products rejected among manufactur
products.

* GoOod COUNtEr «-«-rrrerereerieenne, It indibatgsantity of products accepted among manufatture
products.

o Totalcounter:-----«ovovevieieinns It inslibegtéotal quantity of products manufactured. ieéen

measuring the service life of tools including thestad tightening bit.

Two types of counters among four shown above caseleeted.

Since the functions of the counter not to be digadaare always valid, quantity of products can lecked
from the “GOAL/REJECT/GOOD COUNTER CLEAR” screenthe “TOTAL COUNTER CLEAR”
screen of the TP.

This section describes the details of operatinggutares and functions available by the switchethen
“COUNTER SELECT” screen.

COUNTER SELECT screen

ROBOT(1)COUNTER SELECT RET
COUNETR L|[COUNETR 2 PROBUCED
PRODUCED | O0D LiRETECT

[l & <9l 2:500D
3:TOTAL
1N 1IBN 12 B DEL
ENT

* [Selecting counters to be displayed]
Touch the light-blue numerical display field (afedicating “0” or “2” on the screen above) with you
finger. Then, a cursor appears on the screenidrstatus, type in an intended value with numerical
keys in the lower part of the screen, and confirith wsing the “ENT” key.
Deletion of value that input has not been complgttds possible with the “DEL" key.

¢ [RET]
When this switch is touched, the “SETUP (ADVANCERENU” screen reappears.
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4. Setup of thread tightening robot parameters (Adednmode setu

4.10 Bit cushion se tup function

This function is incorporated in the Thread TiglmenRobot serie

To use the robot of the-axis control type (e.g. SR568-Z), be sure to set up this functi

This function can be set up on the “BIT CUSHION ST screen of thTP.

* For a robot other than the-axis control type (e.g. SR560), this function needs not to be set

BIT CUSHION SETUP scre

BIT CUSHION STROKE SETUP | RET

Changes the bit cushion spring stroke.

Stroke dimension

To do so,touch

Q.2 the llght =-blue numerical

= mm display fieid, and type in
an intended value.

ﬁﬁﬁﬁﬁ o |

Setup functio
¢ Bit cushion spring installation setti

Installe¢-----+---+-vevvvveeeeveeenos Select this item when the bit cushion mechanisinc{ishion
spring) is installe

Numerical input fiels

(within the light blue frame--- -« -+ Enter a free length of the bit cushion spring. $ating rang:
is 0.1t0 9.9 mn
Notinstalleq -« ovevevviennnn. Select this item when the bit cushion mechanistnc{ishion

spring) is noinstalled.
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5. Teaching pendant function

5. Teaching pendant function

51

This chapter describes the teaching pendant functio

Outline of function

This system provides the teaching pendant funetilmving teaching of the robot, as well as “control
panel function” and “parameters setup” describegr@vious chapters.

The teaching pendant is equipped with the softwaended for teaching only, enabling the interfaqee
teaching system to be understood easily and thieatarf faults in the robot.

Features are shown below.

1) The teaching system allows “Manual data inpuD(Meaching”, “Remote teaching”, and “Direct
teaching”.
It also enables “JOG operation” and “Point moveaasiliary operations.

In the “Manual data input (MDI) teaching”, teachioan be performed by entering intended values
with the numerical keys.

In the “Remote teaching”, teaching can be perfatrimg moving the robot by the JOG operation.

In the “Direct teaching”, teaching can be perfodnby setting the robot to the “Servo OFF” status,
and manually moving it to the target point.

In the “JOG operation”, auxiliary operation duritegching, the robot is moved for each axis
(arm).

In the “Point move”, auxiliary operation duringatehing, the robot is moved to the point that
teaching has already been performed. This funei@bles the selection and moving of the
intended axis (arm).

2) The robot fault control function allows the cariof “System error (fault and alarm)”, “Motion
program alarm”, “Motion parameter alarm”, and “Sepack alarm”.

The “System error (fault and alarm)” means rolmttmller fault and alarm.
The “Motion program alarm” means robot programitfau

The “Motion parameter alarm” means robot paranietgt.

The “Servo pack alarm” means servo motor drivattfa
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5. Teaching pendant function

3)

4)

5)

Data of up to forty thread tighten points fdnandred models can be stored.

Two teaching systems, “STEP teaching” and “Tabtdaching”, as well as “COPY function” (teaching
data of the model on which teaching has alreadp begormed can be duplicated to another) are
available.

* Thread tightening point can be stored into the f\area”.

* Inthe “STEP teaching”, teaching is performed anhethread tightening point.

* In the “Tabular teaching”, teaching is performeithvthread tightening points indicated in a table.

Fixed point data (data of points for which operais fixed, such as the standby point) of ujorty
points can be stored.

“Tabular teaching” is available.

* Fixed points can be stored into the “Fixed area”.

* In the “Tabular teaching”, teaching is performeithviixed work points indicated in a table.

Palletize point data (data of point that parestaken out from the parts tray) of up to two hexaid

points for three groups can be stored.

“Tabular teaching” and “Three-point teaching” avaitable.

» Palletize points can be stored into the “Palletirzea”.

* In the “Tabular teaching”, teaching is carried with palletize points indicated in a table.

* In the “Three-point teaching”, reference pointg€e points) on the tray on which palletizing is to
be performed and number of parts on the tray daresd teaching of the points that parts are taken
out from the tray is automatically carried out.

» Palletize points are available only when the d&¢snd (2) form the rectangular coordinate
system.
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5. Teaching pendant function

5.2 Position information control

This system allows storage of robot position infation into the group of information, “Table (areajhis
table comprises three areas, work area, fixed arehpalletize area.

521 Work area

Work area is the area to store different work pas#t depending on model numbers, such as thread
tightening points and pass points (position infdioraand work information) in a thread tightening
machine. Up to a hundred work areas (models), #dm99, and maximally forty work points for each
area, four thousand work points in total, can beest

Work information, (C1, C2), and any code betweem@ 99 can be recorded for each point.

5.2.2 Fixed area

Fixed area comprises the single table which cam stp to forty points as a complete set. Use isforage
of the points at which work to be done is fixedheitit record of work information (fixed positionych as
stand-by points of the robot and points that pamstaken out from the parts feeder.

Work information cannot be stored into this table.

This table features the record of position infolimatwhich does not require work information, simeark
to be done at the position is fixed in advanceikerthe work area, which can record data of pas#jo
changed depending on the types of workpieces.

5.2.3 Palletize area

Palletize area comprises three types of tablem(frdo 3) which can store data of up to two hungreitts
as a complete set.

Points on the parts tray for taking parts out (fiasiinformation) can be recorded into the palletizea.
This table cannot store work information, like thed area. However, whether each point shoulddeslu
or not can be decided individually.

This table features the “Three-point teaching” paudtic teaching of parts-taking points on the peg
by setting the reference points (at three posijiansl number of parts on the tray for palletizitaking
parts from the parts tray).

79



5. Teaching pendant functi

5.3 Teaching

This function allows teaching of the robot. Detdifgrocedures are as shown be

The teaching is valid only when the teaching selek¢y switch is set to the “ON” positi.

While the teaching is valid, characters of the “THAMENU” and “SETUP MENU” switches on tt
initial ment screen are indicated in bla

While the setup is invalid, characters of the “THA®ENU” and “SETUP MENU” switches on ttinitial
ment screen arendicated in gree

Note! This operation shall not be carried out by persuther than our service personnel or the pers:
charge of equipment maintenar
Wrong operation may lead to breakage of equipmeattd unexpected motion of the robot, los
life caused hazard motion, and faults in producliio®, causing serious accidents and fa

Switching to “TEACH MENU"” scree

* Select the “TEACH MENU” switch on ttinitial ment screen of the TP. Then, the “TEACH MEN
screen appears, and teachincnu selector switches are display

* Select any intended teaching switch at the poneajayou want to carry out the teaching. Then,
intended teaching screen appe

Initial ment screel TEACH MENU scree
INT sceN NITOMAN res500T ROBOT (1) TEACH MENU
TIGHTEM POINT FIXED POINT
RUN MENU FAULT MENU MODEL MO.| MODEL
= TEACH |
PALLETIZE
TEACH MENU SETUP MENU STEP TEACH u
GROUF I GrouP |
TABULAR TEACH " 1 SELELT
MON I TOR MENU
COPY FUNCTIOM | TEALCH "

NITTO SEIKO €O, LTD.

2

Details of teaching from the teaching menu screeashown on the next and later pa
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5.4 Thread tightening point teaching

This function allows the teaching at “Thread tigtitgy points”. Detailed procedures are shown below.

5.4.1 Selecting model number

Before teaching at “Thread tightening points”, gedfi “Model No.” on which the teaching to be perfad
is required.

Select the “MODEL SELECT” switch in the upper pafthe yellow “TIGHTEN POINT” field. Then, the
“MODEL SELECT" screen appears.

Currently selected “Model No.” is indicated on thé& side of the “MODEL SELECT” switch.

For details, refer to section 2.5.
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5. Teaching pendant function

5.4.2 STEP teaching

This function allows teaching for each thread tglitig point in order of tightening.
Select the “STEP TEACH” switch in the center of yledlow “TIGHTEN POINT” field on the “TEACH
MENU" screen to access to the “STEP TEACH” screen.

Number of models and points to be set

Up to a hundred types of models, from 0 to 99,\@atk positions up to forty points, from 0 to 39ndae
recorded for the selected moddlhus, records of four thousand points in total lcarstored.
Work information, (C1, C2), and any code betweem@ 99 can be recorded for each point.

This section describes the details of operatinggutares and functions available by the switchethen

“TIGHTEN POINT STEP TEACH” screens.

TIGHTEN POINT STEP TEACH screen (1)

ROBOTE 1) TIGHTEN POIMT
STEF TEACH

UM KEY

—

HMODEL

1
POINT NO.

FREY
INT

EUHHEMT =1 .5El—1234.5EI—1234;EEE1 Fa

mm deg a1

STORED

POINT MOVE[|Sy|| == ]

TIGHTEN POINT STEP TEACH screen (2)

ROBOTE 1) TIGHTEN POIMT
STEF TEACH

UM KEY [Rl=1=1-TT |
PRE FOINT WO.
= s
==l &5
=
STORED |=-1234.56|01 (01

==l a=i=
= E

POINT MOVE[|Sy|| == ]

ACCEF
FO=

JOG

P 705
JOG screen
ROBOTC 1) JOG BRAKE FALLT BET
HIGH WD Low
SPEED || | sPeED || || sPEED SERVO
OFF

0,00 o
0.0,

Bl

0.0
0.0

g
g
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¢ [STEP teaching (Remote teaching)]

1)

2)

3)

4)

5)

6)

7

8)
9)

10)

11)

12)

13)

Ensure that the selected model number indicatettie “MODEL” in the upper part of the “TIGHTEN
POINT STEP TEACH?” screen is correct.

Select any intended point to be recorded wigh"BBREV POINT” and the “NEXT POINT” switches

in the upper part of the “TIGHTEN POINT STEP TEACBkEreen.

Access to the “JOG” screen with the “JOG” swiitclthe lower right part of the “TIGHTEN POINT
STEP TEACH” screen.

Make sure that the servo motor is activatediscking the “SERVO ON” in the upper right part of
the “JOG” screen.

Select any intended robot moving speed witH'tH&H SPEED”, “MID SPEED”, and “LOW

SPEED” selector switches in the center of the upperof the “JOG” screen. The selected speed
selector switch is highlighted in light blue.

Select any intended axis (arm) on which the #p&ration should be performed with the moving axis
selector switches in the center of the “JOG” scig¥a”, “Al”, and “Z1” in the example). The
selected axis selector switch is highlighted iregre

While holding the deadman switch on the teaclpieigdant grip, choose the “+” or “-” switch on the
right and left sides of the “JOG” screen to mowe fibbot to the target point. When the “+” or “-”
switch is released or the deadman switch is retgdle robot is stopped at the current point.

When the “+” or “-" key is touched once while theOW SPEED” switch is selected, the robot moves
by “0.02". While the key is being touched and hdlanoves at a low speed.

Repeat the steps 5), 6) and 7) above, and nhevebot to the target point.

When the “RET” switch in the upper right parttbé “JOG” screen is touched, the “TIGHTEN
POINT STEP TEACH” screen reappears.

Coordinates of the point moved by the JOG djmrare indicated as the “CURRENT” in the center
of the “TIGHTEN POINT STEP TEACH?” screerin this status, select “ACCEPT POS” switch in the
lower part of the screen. Then, the screen sholawba&ppears. Decide whether the current position
should be stored or not.

If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not want.

TIGHTEN POINT STEP TEACH screen to store currergippon

ROBOT(1) TIGHTEN POINT
STEF TEARCH CALLT

UM KEY [R1=1=1=TH |

PREY POINT MO.
‘I pornt

56 -1234.56 -1234.56 ' [)
] oL

CURRENT ~1234-

m de=g mm =

STORED |-1234.56|-1234.56|-1234.56(01|01
STORES CUREENT POSITION.ARE %OU SUREY

After the step 11) above is completed, theiptesly displayed “TIGHTEN POINT STEP TEACH”
screen reappears.

Return to the step 2), and repeat the stepgealrdil the teaching is completed against allttiread
tightening points.
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¢ [STEP teaching (Direct teaching)]

1) Ensure that the selected model number indicatetie “MODEL” on the “TIGHTEN POINT STEP
TEACH?” screen is correct.

2) Select any intended point to be recorded wigh*BREV POINT” and the “NEXT POINT” switches
in the upper part of the “TIGHTEN POINT STEP TEACktreen.

3) Access to the “JOG” screen with the “JOG” swiiclthe lower right part of the “TIGHTEN POINT
STEP TEACH? screen.

4) Check the “SERVO ON” in the upper right partioé “JOG” screen. If the servo motor is activated,
touch the “SERVO ON" switch while touching the “d@aan” switch to enter the “SERVO OFF”
status.

5) When this step is completed, the robot armleased. However, the lifting/lowering “Z1” axis caut
be released and the brake is applied, since itpocates the servo motor with brake. To release the
brake of the “Z1" axis, select the “BRAKE” switch the center of upper part of the “JOG” screen to
switch to the “BRAKE RELEASE” screen. For detaifdioe brake releaseperation, refer to section
4.4.

6) After finishing the step 5) above, manually mdive robot to the target point.

7) When the “RET” switch in the upper right parttbé “JOG” screen is touched, the screen is returne
to the “TIGHTEN POINT STEPTEACH” screen.

8) Coordinates of the point moved by manual openadire indicated as the “CURRENT” in the center of
the “ TIGHTEN POINT TEACH?” screen. In this statisglect the “ACCEPT POS” switch in the
lower part of the screen. Then, the screen sholawba&ppears. Decide whether the current position
should be stored or not.

9) If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not want.

TIGHTEN POINT STEP TEACH screen to store currergipon

ROBOT(1) TIGHTEN POINT
STEF TEARCH CALLT

UM KEY [R1=1=1=TH |

PREY POINT MO.
‘I pornt

|:-|_|F'F'E“T _l: E: _l:EI"]'.SEI _1234.55 |-:l |”:|

mm de=g mm = L

STORED |-1234.56|-1234.56|-1234.56(01|01
STORES CUREENT POSITION.ARE %OU SUREY

10) After the step 9) above is completed, the presly displayed “TIGHTEN POINT STEP TEACH”
screen reappears.

11) Return to the step 2), and repeat the stepsealttil the teaching is completed against allttivead
tightening points.

12) After teaching is finished, switch to the “JO&teen again, and carry out the “SERVO ON”
operation. The procedures are common to thoseedf3BRVO OFF” operation.
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¢ [STEP teaching (MDI teaching)]

This function allows the storage of teaching data&titering values for each point with the numerkejs.

1)

2)

3)

4)

5)

6)

Ensure that the selected model number indicatettie “MODEL” in the upper part of the “TIGHTEN
POINT STEP TEACH?" screen is correct.

Select any intended point to be recorded with"BBREV POINT” and the “NEXT POINT” switches
in the upper part of the “TIGHTEN POINT STEP TEACBEreen.

Select the “NUM KEYS” switch in the upper lefan of the “ TIGHTEN POINT STEP TEACH"
screen. Then, the screen shown below appears ntnydadth the numerical keys is enabled.

TIGHTEN POINT STEP TEACH screen for MDI teaching

ROBOT(L)TIGHTEN POINT
STEF TEACH

1234.56 -1234.56 | 17

deg mm <4 WL

CRILEIZRIZRI4R5 DEL

ENT

In this status, touch the stored coordinatesark information in the light-blue numerical displa

field in the center of the screen with your fingHnen, a cursor appears on the screen. Type in
intended coordinates or work information (C1, CZhwumerical keys in the lower part of the screen,
and confirm with using the “ENT” key.

Deletion of the value that input has not been cetapl yet is possible with the “DEL” key.

After entering all the coordinates or work infation, select the “NUM KEYS” switch in the upper

left part of the screen again. Then, the previolBIGHTEN POINT STEP TEACH” screen

reappears.

Return to the step 2), and repeat the stepsealnail the MDI teaching is completed against ladi t
thread tightening points.
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5. Teaching pendant function

¢ [STEP teaching (point move)]

This function allows you to check whether teactonghe point is appropriate by moving the robahi®
point that teaching has already been completed.

1)

2)

3)

4)

5)

6)

7

Ensure that the selected model number indicadetie “MODEL” on the “TIGHTEN POINT STEP
TEACH?” screen is correct.

Select any intended point to be recorded wigh"BREV POINT” and the “NEXT POINT” switches
in the upper part of the “TIGHTEN POINT STEP TEACktreen.

Select any intended axis (arm) to be moved axib selector switches from “axis 1 to 4” in thevéy
part of the “TIGHTEN POINT STEP TEACH” screen. Téglected axis selector switch is highlighted
in light blue. To move all the axes, select intehditches for all the axes. To move each axis
individually, select the intended axis only.

In this status, select the “POINT MOVE” switehthe lower left part of the “ TIGHTEN POINT
STEP TEACH?"” screen. Then, the screen shown belgeas. Decide whether the robot should be
moved or not.

TIGHTEN POINT STEPTEACH screen for point move

ROBOT {1)WORK NG POINT FALLT

STEP TEACH
M KEY]  ODEL 100
FREV FOTMT MO, MEXT
‘| pOINT 1 POINT |

=|.:-c_|i='\-.|.-'-l ainslll:'.I-I a:-csisz-l '?

STORED | —100.00  -80.000 -170.00(11|00
MOVES THE ROBOT.ARE “OU SUREY
HOVE SPEED[?

s P+ || 45F —

If you want to execute the point move, choose"¥ES” switch. Choose the “CANCEL” switch if

you do not want. To stop the robot, touch the “CANCswitch or release the deadman switch. Then,
the robot is stopped immediately. To stop the rdboemergency, press the “"EMERGENCY STOP”
switch of the teaching pendant.

You can set the robot moving speed from 1 [mm/s@@p[mm/sec]. If you push thé+” switch, the
robot moving speed is increased. If you push the- “ switch, the robot moving speed is decreased.
Before the robot move, you should set the robotingspeed. Please be careful about you push the
wrong switch that the “YES” switch and the “+” sulit

After the step 5) above is completed, the presipdisplayed “TIGHTEN POINT STEP TEACH”
screen reappears.

Return to the step 2), and repeat the stepsealnav the moving to the points is completed.
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5. Teaching pendant function

¢ [Setup of work information]

* [
Located in the yellow field above the “C2” in thenter of the screen.
When this switch is touched, the “C INFO SETUP"esar (for help) appears. Descriptions on the

values of work information (C1, C2) shown on thisegn are as shown below.

C INFO SETUP (1/2) screen C INFO SETUP (2/2) screen

C INFO SETUF(1,2) RET C INFO SETUF(Z/2) RET

Cl=

EYSCREW PARAMETERS SETUP[17-5]
Yalid only with
B ° cxis capable machine

MOTIOW SETUF [0~-3] TORGUE CH SETUF FOR

SCREW TIGHTEWING DRIVER

1~d4:5crew feed + Tighten . .
z 0o~~15:Corresponding with och to 15ch

5~G:Re torguelno screw feed)
3:Pass motilon(move only)
0:Tabhle (block) end

WORK INFO (C1, C2) SETUP

Setup of work information (C1)

C1 -_ * *
LJﬁJ_, Screw parameters setup [1 —5]

(Valid only with Z axis capable machine)

v

Motion setup [0 9]

1-4: Screw feed + Tighten (Feed and
tightening)

5-8: Retightening torque (no screw feed)

9: Pass motion (move only)

0: Table (block) end

Setup of work information (C2)
C2=

Torque ch setup for screw
tightening driver
00-15: Corresponding with Och to 15cH
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5. Teaching pendant function

e [NEXT][PREV]::---- Located in the upper right pafrthe screen
The “STEP TEACH?” screen for the first to third aarsd the “STEP TEACH"” screen for the fourth axis

can be switched with these switches.
« [FAULT]

When this switch is touched, the “ROBOT FAULT” seneappears. If the robot is faulty, it is
highlighted in red to warn of faults in the robot.

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.

88



5. Teaching pendant function

5.4.3 Tabular teaching

This function allows teaching with “Thread tightegipoints” displayed in tables.
Select the “TABULAR TEACH?” switch in the center tife yellow “TIGHTEN POINT” field on the
“TEACH MENU" screen to access to the “ TIGHTEN PAINEACH” screen.

Number of models and points to be set
Up to a hundred types of models, from 0 to 99,\@atk positions up to forty, from O point to 39 phinan
be recorded for the selected mod€hus, data of four thousand points in total castoeed.

Work information, (C1, C2), and any code betweem@ 99 can be recorded for each point.

This section describes the details of operatingguiares and functions available by the switchethen
“TIGHTEN POINT TEACH?” screen.

TIGHTEN POINT TEACH screen (1) TIGHTEN POINT TEACH screen (2)
ROBOT( 1) TIGHTEN [re ﬂ ROBOT( 1) TIGHTEN [re |
POINT TEACH e JL FAULT POINT TEACH e JL FAULT

UM KEYS i:r*n‘ v 1 ;’:.*:zﬁ 1 ;’:‘# =E1N UM KEvYdEam " 1|2 0eam LEmm = 1L

-1234.56 -1234 .56 -1234 .56 C

-1234.56(-1234.56(-1234 . 56|01 | 01
-1234.56(-1234 .56|-1234 .56|01 |01
-1234.56(-1234.56(-1234 . 56|01 |01
-1234.56(-1234.56|-1234 .56|01 |01
-17234.56(-1234 . 56|-1234 .56| 01 | 01

0|-1234.56 —1234.56 -1234.56|01 |01
1|-1234.56|-1234 .56(-1234 .56(01| 01
2|-1234.56|-1234.56|-1254 . 56|01 |01
3
q

-1234.56|-1234.56|-1234 . 56| 01| 01
-1234.56|-1254.56|-12534.56| 01| 01
STORES CURRENT POSITIONW.ARE %OU SURE?

DRI1IRIZRIZRIARE DEL
i o i

JOG screen

ROBOTC1) JOG  |[BRAKE FAULT RET

EEEE
EEEE
B e e e

HIEH WD oW
SPEED || | sPeED || || sPEED SERVO

OFF
0,00 o

0.0,
0.0

0.0 Eii
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5. Teaching pendant function

e [Tabular teaching (Remote teaching)]

1) Ensure that the selected model number indicatettie “MODEL NO.” in the lower part of the
“TIGHTEN POINT TEACH?” screen is correct.

2) Select any intended point to be recorded wigh‘ik”, “ ¥, “ 2, and “ 3" point scroll switches
in the lower left part of the “TIGHTEN POINT TEACHscreen.

3) Access to the “JOG” screen with the “JOG” switthhe right lower part of the “TIGHTEN
POINT TEACH" screen.

4) Make sure that the servo motor is activatediscking the “SERVO ON” in the upper right part
of the “JOG” screen.

5) Select any intended robot moving speed witHtH&H SPEED”, “MID SPEED”, and “LOW
SPEED” selector switches in the center of uppetr gfathe “JOG” screen. The selected speed
selector switch is highlighted in light blue.

6) Select any intended axis (arm) on which the #p&ation should be performed with the moving
axis selector switches in the center of the “JO&&en (“Y1”, “A1”, and “Z1” in the example).
The selected axis selector switch is highlightedrgen.

7) While holding the deadman switch on the teacpiigdant grip, choose the “+” or “-” switch on
the right and left sides of the “JOG” screen to mthe robot to the target point. When the “+” or
“-" switch is released or the deadman switch isaekd, the robot is stopped at the current point.
When the “+” or “-" key is touched once while theOW SPEED” switch is selected, the robot
moves by “0.02”. While the key is being touched aett, it moves at a low speed.

8) Repeat the steps 5), 6) and 7) above, and nhevebot to the target point.

9) When the “RET” switch in the upper right parttbé “JOG” screen, the previously displayed
“TIGHTEN POINT TEACH” screen reappears.

10) Coordinates of the point moved during the J@€ration is indicated in the blue “CURRENT”
field in the center of the “TIGHTEN POINT TEACH” szen. In this status, select “ACCEPT POS”
switch in the lower right part of the scredrhen, the screen shown below appears. Decide whethe
the current position should be stored or not.

11) If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

TIGHTEN POINT TEACH screen to store current positio

ROBOT (1) TIGHTEN MEHT
FOIMT TEACH u FAULT M
UM KEv e ¢ L2 5ear 13 mm = 1

-1234 .56 -1234 .56 -1234 .56 C

0|-1234.56|-1254 . 56(-1234.56|01| 01
1{-1234.56|-12534.56|-1234.56| 01|01
2|-1234.56|-1254.56[-1234.56|01| 01
3J|-1234.56|-1234 .56|-1234.56|01| 01
4|-1234.56|-1234 .56|-1234.56|01| 01

STORES CURRENT POSITIOW.ARE %OU SURE?
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5. Teaching pendant function

12) After the step 11) above is completed, the iptesty displayed “TIGHTEN POINT TEACH"

screen reappears.
13) Return to the step 2), and repeat the stepsealmttil the teaching is completed against all the

thread tightening points.
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5. Teaching pendant function

e [Tabular teaching (Direct teaching)]

1) Ensure that the selected model number indicatettie “MODEL NO.” in the lower part of the
“TIGHTEN POINT TEACH?” screen is correct.

2) Select any intended point to be recorded wigh‘ik”, “ ¥, “ 2, and “ 3" point scroll switches
in the lower left part of the “TIGHTEN POINT TEACHscreen.

3) Access to the “JOG” screen with the “JOG” switthhe lower right part of the “TIGHTEN
POINT TEACH” screen.

4) Check the “SERVO ON" in the upper right partloé “JOG” screen. If the servo motor is
activated, touch the “SERVO ON” switch while touoithe “deadman”switch to enter the
“SERVO OFF” status.

5) When this step is completed, the robot armleased. However, the lifting/lowering axis “Z1”
cannot be released and the brake is applied, gimmorporates the servo motor with brake. To
release the brake of the axis “Z1”, select the “B®A switch in the center of the upper part of the
“JOG” screen to switch to the “BRAKE RELEASE” scree
For details of the brake release operation, refsettion 4.4.

6) After finishing the step 5) above, manually mdive robot to the target point.

7) When the “RET” switch in the upper right parttbé “JOG” screen is touched, the “TIGHTEN
POINT TEACH” screen reappears.

8) Coordinates of the point moved by manual openat indicated in the blue “CURRENT” field in
the center of the “TIGHTEN POINT TEACH” screen.this status, select the “ACCEPT POS”
switch in the lower right part of the screérhen, the screen shown below appears. Decide whethe
the current position should be stored or not.

9) If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

TIGHTEN POINT TEACH screen to store current positio

ROBOT( 1) TIGHTEN
FOTNT TEACH L= L FAuLT @
UM KEvAcmm ~ LB eee e 1 mm: = 1l

-1234 .56 -1234 .56 -1234 .56

-1234.56|-1234.56|-1234 .56 01 01

]

1|-1234.56|-1234.56(-1234.56|01| 01
2|-1234.56(-1234 .56(-1234.56|01 (01
3
4

-1234.56|-1234.56|-1234. 56|01 |01
—-1234.56|-1234.56|-1234.56| 01|01
STORES CUREENT POSITION.ARE %OU SUREY

10) After the step 9) above is completed, the presly displayed “TIGHTEN POINT TEACH” screen
reappears.

11) Return to the step 2), and repeat the stepsealnttil the teaching is completed against all the
thread tightening points.

12) After teaching is finished, switch to the “JO&teen again, and carry out the “SERVO ON”
operation. The procedures are common to thoseedf3BRVO OFF” operation.

0 il Ol G/
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5. Teaching pendant function

e [Tabular teaching (MDI teaching)]

This function allows the storage of teaching datatering values for each point with the numerical
keys.

1) Ensure that the selected model number indicatetie “MODEL NO.” in the lower part of the
“TIGHTEN POINT TEACH" screen is correct.

2) Select any intended point to be recorded wigh‘ik”, “ ¥, “ 2, and “ 3" point scroll switches
in the lower left part of the “TIGHTEN POINT TEACHscreen.

3) Select the “NUM KEYS” switch in the upper lefip of the “TIGHTEN POINT TEACH” screen.
Then, the screen shown below appears, and entmthetnumerical keys is enabled.

TIGHTEN POINT TEACH screen for MDI teaching

ROBOT (1) TIGHTEN

-1234.56 —1234.56 -1234.56|01|01

-1234.56|-1234.56|-1234. 56|01 (01
01(o1
-1234.56|-1234.56|-1234. 56|01 |01
-1234.56|-1234.56|-1234. 56|01 (01

OR{1RIZHIZRI40I5 DEL

[ o o ]
R T N ]
o
ra
a
s
in
(mp]

o
ra
a
s
in
(mpl
ik
r-a
a
i
i
(mpl

ENT

4) In this status, touch the stored coordinatesark information in the light-blue numerical displa
field in the center of the screen with your fing&€hen, a cursor appears on the screen. Type in
intended coordinates or work information (C1, CZhwmumerical keys in the lower part of the
screen, and confirm with using the “ENT” key.

Deletion of the value that input has not been ceta yet is possible with the “DEL” key.

5) After entering all the coordinates or work infa@tion, select the “NUM KEYS” switch in the
upper left part of the screen again. Then, the HTGN POINT TEACH” screen reappears.

6) Return to the step 2), and repeat the stepsealnail the MDI teaching is completed against lad t
thread tightening points.
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5. Teaching pendant function

e [Tabular teaching (deleting or inserting line)]

This function assists editing of point data. A liofepoint data can be deleted or inserted with the
“INSERT LINE" or “DEL LINE” switch.

1) Ensure that the selected model number indicatetie “MODEL NO.” in the lower part of the
“TIGHTEN POINT TEACH" screen is correct.

2) Select any intended point number to be deleted which new point should be inserted with the
“A”, VW« 2 and “ 3" point scroll switches in the lower fiepart of the “TIGHTEN POINT
TEACH?” screen. When a new line is to be insertedew point is inserted between the selected
point and the previous point. When any line is¢aleleted, data of the selected point is deleted.

3) Choose either of the “INSERT LINE” or “DEL LINESwitch in the lower part of the “ TIGHTEN
POINT TEACH?" screen. Then, either of the screermwshbelow appears. Decide whether a line
should be inserted or not, or it should be deleteabt.

4) If you want to insert or delete it, choose tN&S” switch. Choose the “CANCEL” switch if you
do not want.

TIGHTEN POINT TEACH line insertion screen TIGHTEN POINT TEACH line deletion screen

KEYdzmm

ROBOT( 1) TIGHTEN ROBOT(1) TIGHTEN
POINT TEACH || ||;[] POTNT TEACH "”fél FHE”'T M
T "f’ 1 ;’:.t:ﬂ 1 ;:#‘ =1 UM KEYY E:ms v 1 Z’:.::#n 1 E’:‘mf 2 1l

0]-1234.56|-1234 .56|-1234 .56[01 | 01 31-1234. 56 1234, 56| 1234.56| 01 01
1]-1234.56]-1234.56]-1234.56|01] 01 1|-1234.56|-1234.56(-1234.56[01 | 01
z|-1234.56|-1234 .56|-1234 56|01 | 01 z|-1234.56|-1234.56|-1234.56|01| 01
3|-1234.56|-1234.56[-1234 . 56|01 | 01 3|-1234 .56[-1234.56]-1234 .56[01{ 01
4|-1234.56|-1234 .56|-1234 56|01 | 01 4|-1234 .56(-1234.56|-1234 .56|01| 01
INSERTS OME LINE.ARE YOU SURE? DELETES OME LIMNE.ARE YOU SURE?

5)

6)

After the step 4) above is completed, the presipdisplayed “TIGHTEN POINT TEACH” screen
reappears.

Return to the step 2), and repeat the stepsealaii editing is completed against all the thread
tightening points.

Note) When insertion of a line is executed, dattheflast point No. 39 before a line is inserted is

deleted.
When deletion of a line is executed, data of tisepgaint No. 39 is set to “0".
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e [Point copy]

This function allows copy of the point coordinatésnodel that teaching has already been completed t
another model.

1) Enter the model number of which point coordisdtebe copied as the “MODEL NO.” on the

“TEACH MENU” screen.
2) Select the “COPY FUNCTION” switch in the yello(WIGHTEN POINT” field on the “TEACH

MENU" screen. Then, the “MODEL-TO-MODEL COORDINATESOPY” screen appears.

TEACH MENU screen MODEL-TO-MODEL COORDINATES COPY screen

ROBOT( 1)HMODEL-TO-MODEL
ROBOT( 1) TEACH MENL COORDINATES COPY RET
TIGHTEN FOIMT FIXED POINT Copies Ehe puént coordinates
to another model.
MODEL NOJ[ MODEL TEnCH “ | EXECUTE COPY |
16 SELECT
Target Sourse
STEF TEACH ‘l PALLETIZE model No. e <] model Mo. 1[:]
GROLP To do so,touch the light-blue numerical
GROUP display fieid,and type in an intended
TABULAR TEACH ﬂ 1 :;;;;;z:ﬂ value. Then,press EXECUTE COPY key.
coPy_FuncTIon | TEACH “ il I E IE I E DEL
EMT

3) Touch the light-blue numerical display fielddarindicating “20” on the screen above) with your
finger. Then, a cursor appears on the screenidrsthtus, type in an intended value with numerical
keys in the lower part of the screen, and confirith wsing the “ENT” key. Deletion that input has
not been completed yet is possible with the “DEEYk

4) Select the “EXECUTE COPY” switch on the uppert md the “MODEL-TO-MODEL
COORDINATES COPY” screen. Then, the screen shovovbappears. Decide whether copy
should be executed or not.

5) If you want to copy, choose the “YES” switch.d@ke the “CANCEL” switch if you do not want.
As soon as copy is completed, message “COPYING CKBVED!” appears in the center of the
lower part of the screen.

MODEL-TO-MODEL COORDINATES COPY screen

ROBOT (1) MODEL - TO-MODEL RET
COORDINATES COPY

Copies the point coordinates
to another model.
| EXECUTE COPY |

Target Sourse
model Ma. =L <::| model Ma. 1[3
To do so,touch the light-blue numerical

display fieid,and type in an intended
value. Then,press EXECUTE COPY key.

COFTES TO AWMOTHER MODEL.ARE %OU SURE?

COPYING COMPLETED!
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5. Teaching pendant function

7) After the step 6) is complete, the “MODEL-TO-MBD COORDINATES COPY” screen

reappears.
8) When the “RET" switch on the upper right partleé screen is touched, the “TEACH MENU”

screen reappears.
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e [Tabular teaching (Point Move)]

This function allows you to check whether teactonghe point is appropriate by moving the robot to
the point that teaching has already been completed.

1) Ensure that the selected model number indicatetie “MODEL NO.” in the lower part of the
“TIGHTEN POINT TEACH?” screen is correct.

2) Select the “POINT MOVE” switch in the lower rigpart of the “TIGHTEN POINT TEACH”
screen. Then, the screen shown below appearsgeaualisn of point and axis to be moved is
enabled.

TIGHTEN POINT MOVE screen

ROBOT(1) TIGHTEN [acis
POINT MOVE | | I @

o e U vt e B i

56 -1234.56 -1234.56

0-1234.56(-1234.56|-1254. 56|01 |01
1[-1234.56(|-1234.56|-1234.56| 01|01
2|-1234.56(-1234.56(-1234. 56|01 |01
J|-1234.56|-1234.56]-1234.56|01| 01
4|-1234.56|-1234.56|-1234.56|01| 01
|| | =

IF‘DINT HUVE“HEIDEL ND. 100 |

3) Select any intended point with thA®", “ ¥”, “ 2, and “ 3" point scroll switches in the lowerfie
part of the “TIGHTEN POINT MOVE” screen.

4) Select any intended axis (arm) to be moved thighaxis selector switches from “axis 1 to 4” ie th
lower part of the “TIGHTEN POINT MOVE” screen. Tkelected axis selector switch is
highlighted in light blue. To move all the axedgeseintended switches for all the axes. To move
each axis individually, select the intended axily.on

5) Inthis status, select the “POINT MOVE" switehthe lower part of the “TIGHTEN POINT
MOVE" screen. Then, the screen shown below app&sside whether the point move should be
executed or not.

TIGHTEN POINT MOVE screen

ROBOT( 13 TIGHTEN
FOINT HOVE

Tem LB e LS e = L
-1234.56 -1234.56 -1234 .56
-12534.56|-1234.56[-1234 .56 01| 01
-1234.56|-1234.56[-1234 .56 01|01
-1234.56|-1234.56[-1234 . 56| 01| 01
-12534.56|-1234.56[-1234 .56 01| 01
-1234.56|-1234.56[-1234 56| 01| 01

ES THE ROBOT.ARE YOU SUREY
OME SPEEDIR

=456 [

OooOE
R L= N L =

M

=

—
M
L]
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6)

7

8)

If you want to execute the point move, choose"¥ES” switch. Choose the “CANCEL” switch if
you do not want. To stop the robot, touch the “CANCswitch or release the deadman switch.
Then, the robot is stopped immediately. To stoprdtt for emergency, press the “EMERGENCY
STOP” switch of the teaching pendant.

You can set the robot moving speed from 1 [mm/s2€p[mm/sec]. If you push the“+” switch,
the robot moving speed is increased. If you push th— “ switch, the robot moving speed is
decreased. Before the robot move, you should sabtiot moving speed. Please be careful about

you push the wrong switch that the “YES” switch dne “+” switch.
After the step 6) above is completed, the presipdisplayed “TIGHTEN POINT MOVE" screen

reappears.
Return to the step 3), and repeat the stepsealaii the point move is completed.
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¢ [Setup of work information]
o [?]-r-iens Located in the yellow field above“®2" in the center of the screen.
When this switch is touched, the “C INFO SETUP"esur (for help) appears. Descriptions on the

values of work information (C1, C2) shown on thiseen are as shown below.

C INFO SETUP (1/2) screen C INFO SETUP (2/2) screen

C INFO SETUFR(1/2) RET C INFO SETUP(Z/2) RET
c1=
ENCCREW PARAMETERS SETUR [17-5]
valid only with
, Z axls capable machine

MOTIOM SETUP [0~-9] TORGUE CH SETUF FOR

SCREW TIGHTEMNING DRIYER

1~4:5crew feed + Tighten , .
£ 00~~15:Corresponding with och to 15ch

5~~f:Re torgue(no screw feed)
9:Pass motionimove only)
0:Table (block) end

WORK INFO (C1, C2) SETUP

Setup of work information (C1)

C1 —] * *
LJﬁJ_, Screw parameters setup [1 =5]

(Valid only with Z axis capable machine)

v

Motion setup [0 9]
1-4: Screw feed + Tighten (Feed and
tightening)
5-8: Retightening torque (no screw feed)
9: Pass motion (move only)

0: Table (block) end

Setup of work information (C2)
C2-=

Torgue ch setup for screw
tightening driver
00-15: Corresponding with Och to 15ch
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5. Teaching pendant function

[NEXT][PREV] ------ Located in the upper right pafrthe screen

The “TIGHTEN POINT TABULAR TEACH, POINT MOVE" scraefor the first to third axes and the
“TIGHTEN POINT TABULAR TEACH, POINT MOVE”" screen fothe fourth axis can be switched
with these switches.

[FAULT]

When this switch touched, the “ROBOT FAULT” screspears. If the robot is faulty, it is highlighted
in red to warn of faults in the robot.

[RET]
When this switch is touched, the previously dispthgcreen reappears.
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5.5 Fixed point teaching

This function allows the teaching of “Fixed point&perating procedures are shown below.

5.5.1 Tabular teaching

This function allows teaching with “Fixed pointsisdlayed in tables.

Select the “TEACH?” switch in the yellow “FIXED POIN field on the “TEACH MENU” screen to access

to the “FIXED POINT TEACH” screen.

Number of models and points to be set
* Fixed work points up to forty, from 0 to 39, camtecorded.

This section describes the details of operatinggutares and functions available by the switchethen

“FIXED POINT TEACH?” screen.

FIXED POINT TEACH screen

1)

ROBOT(1)F IXED [ [l
FOINT TEACH [ver L FeuLT Jf RET

o044 CE 4192904 CE 4

UH FEvY Gom= = 1|2522 & 135" =2

.56

.56

.ab

.56

.ab

.56

FOINT
HOYE

INERT DEL RACCEF
| [Lose )| |peese)] | oo

JOG screen
ROBOTC1 ) JOS ERAKE FAULT RET
HIGH WD LW
SPEED || |l sPEED || || SPEED SERMOD
OFF

| 0.0,
2] 0.0,

2] 0.0,
Bo o
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FIXED POINT TEACH screen (2)

ROBOT(1)F IXED [ [l
FOINT TEACH Lomev L FeuLT Jf RET

FOINT
HOYE

INERT DEL RACCEF
LINE | ‘ LINE ‘ | F'EIETI JDG
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e [Tabular teaching (Remote teaching)]

1) Select any intended point to be recorded wigh“ik”, “ ¥”, “ 2", and “ 3" point scroll switches
in the lower left part of the “FIXED POINT TEACH'tseen.

2) Access to the “JOG” screen by touching the “J@®itch in the lower right part of the “FIXED
POINT TEACH" screen.

3) Make sure that the servo motor is activatedhmscking the “SERVO ON” in the upper right side
of the “JOG” screen.

4) Select any intended robot moving speed witHtH&H SPEED”, “MID SPEED”, and “LOW
SPEED” selector switches in the center of the upperof the “JOG” screen. The selected speed
selector switch is highlighted in light blue.

5) Select any intended axis (arm) on which the #p&ation should be performed with the moving
axis selector switches in the center of the “JO&&en (“Y1”, “A1”, and “Z1” in the example).
The selected axis selector switch is highlightedrgen.

6) While holding the deadman switch on the teacpieigdant grip, choose the “+” ot™switch on
the right and left sides of the “JOG” screen to mthe robot to the target point. When the “+” or
“~" switch is released or the deadman switch is sgldathe robot is stopped at the current point.
When the “+” or “-" key is touched once while theOW SPEED” switch is selected, the robot
moves by “0.02”. While the key is being touched aett, it moves at a low speed.

7) Repeat the steps 4), 5) and 6) above, and nhevebot to the target point.

8) When the “RET” switch in the upper right parttbé “JOG” screen is touched, the “FIXED
POINT TEACH"” screen reappears.

9) Coordinates of the point moved during the JO€ration is indicated in the blue “CURRENT”
field in the center of the “FIXED POINT TEACH” s@m. In this status, select “ACCEPT POS”
switch in the lower right part of the screen. Thitae, screen shown below appears. Decide whether
the current position should be stored or not.

10) If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

FIXED POINT TEACH screen to store current position

ROBOT (1) F IXED o
POINT TEACH | | I @

5TEY [-1234.56|-1234.56|-1234.56

m|FI¥ED1|-1234.56|-1234 .56|-1234 .56
FIHED2—1234.56 -1234.56|-1234.56
[®]F14ED3-1234.56|-1234 . 56[-1234. 56
m|F14ED4|-1234.56|-1234 .56|-1234 .56

STORES CURRENT POSITIOW.ARE %OU SURE?

11) After the step 10) above is completed, theiptesly displayed “FIXED POINT TEACH” screen
reappears.

12) Return to the step 2), and repeat the stepsealnttil the teaching is completed against allftked
points.
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5. Teaching pendant function

e [Tabular teaching (Direct teaching)]

1)

2)

3)

4)

5)
6)

7

8)

9)

10)

11)

Select any intended point to be recorded wi¢h“ik”, “ ¥”, “ 2", and “ 3" point scroll switches
in the lower left part of the “FIXED POINT TEACH'tseen.

Access to the “JOG” screen by touching the “J@®itch in the lower right part of the “FIXED
POINT TEACH" screen.

Check the “SERVO ON” in the upper right partleé “JOG” screen, and if the servo motor is
activated, touch the “SERVO ON” switch while touchithe “deadman”switch to enter the
“SERVO OFF” status.

When this step is completed, the robot armleaseed. However, the lifting/lowering axis “Z1”
cannot be released and the brake is applied, gimmorporates the servo motor with brake. To
release the brake of the axis “Z1”, select the “B®A switch in the center of the upper part of the
“JOG” screen to switch to the “BRAKE RELEASE” scree

For details of the brake release operation, refsettion 4.4.

After finishing the step 4) above, manually mdive robot to the target point.

When the “RET” switch in the upper right parttbé “JOG” screen is touched, the “FIXED
POINT TEACH” screen reappears.

Coordinates of the point moved by manual openas indicated in the blue “CURRENT” field in
the center of the “FIXED POINT TEACH" screen. Indlistatus, select “ACCEPT POS” switch in
the lower right part of the screen. Then, the scef®wn below appears. Decide whether the
current position should be stored or not.

If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

FIXED POINT TEACH screen to store current position

ROBOT (1) FIXED [ ﬂ
FOINT TEACH [ve L FeuLT J]|f_RET

STy |-1234.56|-1234.56|-1234 .56

[m]FIXED1|-1234.56(-1234.56(-1234 .56
[W]F 14ED2|-1234 .56)-1234 . 56|-1234 .56
[m]FIXED3|-1234.56|-1234.56(-1234 .56
(W] 14ED4|{-1234.56|-1234 .56|-1234 . 56

STORES CUREENT POSITION.ARE %OU SUREY

After the step 8) above is completed, the preslipdisplayed “FIXED POINT TEACH” screen
reappears.

Return to the step 2), and repeat the stepgealtil the teaching is completed against allfiked
points.

After teaching is finished, access to the “J@&%®en again, and carry out the “SERVO ON”
operation. The procedures are common to thoseedf3BRVO OFF” operation.
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5. Teaching pendant function

e [Tabular teaching (MDI teaching)]

This function allows the storage of teaching dataéyiping values into each point with the numerical
keys.

1) Select any intended point to be recorded wigh'ik”, “ ¥”, “ 27, and “ 3" point scroll switches
in the lower left part of the “FIXED POINT TEACH'tseen.

2) Select the “NUM KEYS” switch in the upper lefan of the “FIXED POINT TEACH” screen.
Then, the screen shown below appears, and entmth@tnumerical keys is enabled.

FIXED POINT TEACH screen for MDI teaching

ROBOT( 1) F IXED
POTNT TEACH L= L FAuLT @

3) Inthis status, touch the stored coordinatelenight-blue numerical display field in the canté
the screen with your finger. Then, a cursor appearthe screen. Type in intended coordinates
with numerical keys in the lower part of the scresmmd confirm with using the “ENT” key.
Deletion of the value of which input has not beempleted yet is possible with the “DEL” key.

4) After entering all the coordinates, select theJM KEYS” switch in the lower left part of the
screen again. Then, the “FIXED POINT TEACH"” screeappears.

5) Return to the step 1), and repeat the stepsealnai the MDI teaching is completed against lad t
fixed points.
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5. Teaching pendant function

e [Tabular teaching (deleting or inserting line)]

This function assists editing of point data. A liofepoint data can be deleted or inserted with the

“INSRT LINE” or “DEL LINE” switch.

1) Select any intended point number to be deleted which new line should be inserted with the
“A”, W« 2 and “ 37 point scroll switches in the lower fiepart of the “FIXED POINT
TEACH?” screen. When a new line is to be insertedew point is inserted between the selected
point and the previous point. When any line is¢aleleted, data of the selected point is deleted.

2) Choose either of the “INSERT LINE” or “DEL LINESwitch in the lower part of the “FIXED
POINT TEACH?" screen. Then, either of the screermwshbelow appears. Decide whether a line
should be inserted or not, or it should be deleteabt.

3) If you want to insert or delete it, choose tN&ES” switch. Choose the “CANCEL” switch if you

do not want.

FIXED POINT TEACH line insertion screen

ROETCOPDE [ L reut Jeer ]
T L Eaee (1 LEmm = L

~1234 .56 -1734 .56 —1234 .56
-1234 .56(-12534.56|-1234.56
FIXED1-1234 .56(-1254 .56|-12534 .56
[m]F 1:FD2|-1234.56|-1234 .56(- 1234 .56
FIXEDS-1234 .56(-1254 .56(-12534 .56
[m]F 1xED4)- 1234 .56(- 1234 . 56[- 12534 . 56

INSERTS OWE LIME.ARE %OU SURE?

FIXED POINT TEACH line deletion screen

ROBOT(1)F IXED
POINT TEACH | | QRET I
UM FEYd Gam- v 12522 A 1B = 1

-17234 .56 -1234 .56 -1234 .56

-17234.56|-1234.56|-1234 .56
FIXED1-1234.56|-1234.56|-1234 .56
.FIHEDE—1234.56 -1234.56|-1234.56
FIXED3|-1234.56|-1234.56|-1234 .56
.FI}{ED4—1234.56 -1234.56(-12534 .56

DELETES OME LIWE.ARE YOU SURE?

4) After the step 3) above is completed, the “FIXEOINT TEACH” screen reappears.
5) Return to the step 1), and repeat the stepsealnai the teaching is completed against all thed

points.

Note) When insertion of a line is executed, dattheflast point No. 39 before a line is inserted is

deleted.

When deletion of a line is executed, data of tisepgaint No. 39 is set to “0".
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5. Teaching pendant function

e [Tabular teaching (Point Move)]

This function allows you to check whether teactonghe point is appropriate by moving the robot to
the point that teaching has already been completed.

1) Select the “POINT MOVE” switch in the lower rigpart of the “FIXED POINT TEACH” screen.
Then, the screen shown below appears, and selexftiprint and axis to be moved is enabled.

FIXED POINT screen for point move

ROBOT( 1) F IXED
FOTHT MOVE L= L FAuLT @

it B P T T U el

STBY |-1234.56|-1234.56|-1234.56
[W|FIXEDL-1234.56|-1234 .56(-1234 .56
FIHED2—1234.5E| -1234.56(-1234.56
FIHED3—1234.56 -1234.56|-1234.56
m|FI¥EDY|-1234.56|-1234.56[-1234.56

I
IF'EIINT MOVE |

2) Select any intended point with th&", < ¥”, “ 2", and “ 3" point scroll switches in the lower fie
part of the “FIXED POINT MOVE” screen.

3) Select any intended axis (arm) to be moved thighaxis selector switches from “axis 1 to 4” ie th
lower part of the “FIXED POINT MOVE" screen. Thelseted axis selector switch is highlighted
in light blue. To move all the axes, select intehdwitches for all the axes. To move each axis
individually, select the intended axis only.

4) In this status, select the “POINT MOVE” switehthe lower part of the “FIXED POINT MOVE”

screen. Then, the screen shown below appears. ®etidther the point move should be executed
or not.

FIXED POINT screen for point move

e

Rt B Pt w T W reiiee

=TBY |-1234.56|-1234 . 56|-1254 .56
W|FIXEDL-1254.56|-1234 . 56|- 1254 .56
FIHEDE—lESﬂl.SE -1234.56|-1234 .56
FIHEDS—lESﬂl.SE -1234.56|-1234.56
W|FIXED4|-1234.56(-1234 . 56|-1234 .56

MOVES THE ROBOT. !—‘aRE YOU SUREY

MOYE SPEED[%]
e [ 456 [=
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5. Teaching pendant function

5) If you want to execute the point move, choose"ES” switch. Choose the “CANCEL” switch if
you do not want. To stop the robot, touch the “CANCswitch or release the deadman switch.
Then, the robot is stopped immediately. To stoprdtt for emergency, press the “EMERGENCY
STOP” switch of the teaching pendant.

You can set the robot moving speed from 1 [mm/s2€P[mm/sec]. If you push the“+”
the robot moving speed is increased. If you push th— “ switch, the robot moving speed is
decreased. Before the robot move, you should sabtiot moving speed. Please be careful about
you push the wrong switch that the “YES” switch dne “+” switch.

6) After the step 5) above is completed, the prasipdisplayed “FIXED POINT MOVE" screen

reappears.
7) Return to the step 2), and repeat the stepsealai the point move is completed.

switch,

* [NEXT][PREV]:----- located in the upper right pafrthe screen
The “FIXED POINT TEACH, POINT MOVE” screen for tHist to third axes and the “FIXED POINT

TEACH, POINT MOVE” screen for the fourth axis ca@ $witched with these switches.

* [FAULT]
When this switch is touched, the “ROBOT FAULT” seneappears. If the robot is faulty, it is

highlighted in red to warn of faults in the robot.

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.
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5. Teaching pendant function

5.6

Palletize point teaching

This function allows the teaching of “Palletize pisi’. Details are shown below. The XYZ rectangular

coordinate system robot is given as an example here

Note)

Palletize points can be used only when thes é%) and (2) form the rectanqular coordinateesyst

56.1

Selecting group number

Before executing the teaching of “Palletize poing&lection of “Group” for which teaching should be

executed is required.
Select the “GROUP SELECT” switch in the upper pdithe yellow “PALLETIZE” field on the “TEACH

MENU” screen to access to the “GROUP SELECT” screen

Currently selected “Group No.” is displayed on I side of the “PALLETIZE GROUP SELECT”
screen.

This section describes the details of operatinggutares and functions available by the switchethen

“PALLETIZE GROUP SELECT” screen.

PALLETIZE GROUP SELECT screen.

ROBOT(1)PALLETIZE GROUF SELECT RET

Changes the palletizing group
for ROBOT .

(1)
Present Hew
group Mo. 1 <:| graup Mo, =
To do so,touch the light-blue numerical

display fieid,
and tupe in an intended walue.

CRI1IRIZRIZRI4 00 DEL

ENT

[Selecting group number]
Touch the light-blue numerical display field (aredicating “2” on the screen above) with your finge
Then, a cursor appears on the screen. In thissstgpe in an intended value with numerical keythin
lower part of the screen, and confirm with using tENT” key.
When the intended group number is confirmed, thve vedue entered as the “Present group No.” is

indicated. Deletion of the value of which input maé been completed yet is possible with the “DEL”

When this switch is touched, the “TEACH MENU” saneeappears.
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5. Teaching pendant function

5.6.2 Tabular teaching (Palletize point)

This function allows teaching with “Palletize pahtlisplayed in tables.
Select the “TEACH?” switch in the yellow “PALLETIZEfield on the “TEACH MENU” screen to access to
the “PALLETIZE POINT TEACH” screen.

Number of models and points to be set
* Up to two hundred palletize points, from 0 to 188n be recorded to the three groups, from 1 Thas,
six hundred points in total can be recorded.
Whether individual point should be used or not barchosen.

This section describes the details of operatinggutares and functions available by the switchethen
“PALLETIZE POINT TEACH?” screen.

PALLETIZE POINT TEACH screen (1)

ROBOTi1)PALLETIZE
FOIMT TEACH

EES | T | |

-1234.56

—-1234.

S6|-1234.56

UM EEvd Zmm - 2 LB Hee " L B mm = 1| 57EuF

-1234.56

-1234.

ab|-1234 .56

[ 1N)

-1234 .56

-1234.

Sb6|-1234.56

-1234.56

-1234.

ab|-1234.56

[ ) e o e
R N v ]

-1234 .56

-1234.

ob6|-1234 .56

ZHZM 2 z
cCHlciic C
oa|y ) oaffyf caff f ooff | m
mil mifipmij gmij | m

REFERENCE

FO= “

FOINT
HOYE

LINE

INSRT| ‘ DEL

LINE

RACCEF
FO=

JOG screen

JOG

ROBOTC1) JOG  |[BRAKE

FAULT

RET

HIGH
SPEED

MID
SPEED

Low
SPEED

\

SERVO
OFF

0,00

0.0

0.0,

(.00 0 ﬂiiiiii
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PALLETIZE POINT TEACH screen (2)

ROBOT(1) PALLETIZE
FOINT TEALCH @I FAULT M

==l OROUF

UM KEYHamm

1234 . 56 | EEE
-1234.56
- 1234 . 56 | EER
-1234 .56/ o=
-1234 .56 R

m

[ ) e o e
R N v ]

REFERENCE FOINT
FO= HOYE

INERT DEL RACCEF
LINE |‘ LINE ‘ | FO= 1 JDG




5. Teaching pendant function

e [Tabular teaching, palletize points (Remote teachi  ng)]

1)

2)

3)

4)

5)

6)

7

8)
9)

10)

11)

12)

13)

Ensure that the selected model number indicageatie “GROUP” in the upper right part of the
“PALLETIZE POINT TEACH” screen is correct.
Select any intended point to be recorded wi¢h“ik”, “ ¥”, “ 2", and “ 3" point scroll switches
in the lower left part of the “PALLETIZE POINT TEAR' screen
Access to the “JOG” screen with the “JOG” switclthe lower right part of the “PALLETIZE
POINT TEACH” screen.
Make sure that the servo motor is activatedhmscking the “SERVO ON” in the upper right part
of the “JOG” screen.
Select any intended robot moving speed witH'tH&H SPEED”, “MID SPEED”, and “LOW
SPEED” selector switches in the center of the upperof the “JOG” screen. The selected speed
selector switch is highlighted in light blue.
Select any intended axis (arm) on which the @p&ration should be performed with the moving
axis selector switches in the center of the “JO&&en (“X1”, “Y1”, and “Z1” in the example).
The selected axis selector switch is highlightedrgen.
While holding the deadman switch on the teacpieigdant grip, choose the “+” ot™switch on
the right and left sides of the “JOG” screen to mthe robot to the target point. When the “+” or
“~" switch is released or the deadman switch is sgldathe robot is stopped at the current point.
When the “+” or “-" key is touched once while theOW SPEED” switch is selected, the robot
moves by “0.02". While the key is being touched aett, it moves at a low speed.
Repeat the steps 5), 6), and 7) above, and thevwebot to the target point.
When the “RET" switch in the upper right parttbé “JOG” screen is touched, the “PALLETIZE
POINT TEACH” screen reappears.
Coordinates of the point moved during the J@€ration are indicated in the blue “CURRENT"”
field in the center of the “PALLETIZE POINT TEACHscreen. In this status, select “ACCEPT
POS” switch in the lower right part of the scre€hen, the screen shown below appears. Decide
whether the current position should be stored ¢r no
If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

PALLETIZE POINT TEACH screen to store current piosit

ROBOT (1) PALLETIZE

UM KEveEmm- o L[ i L5 mm- = 1) =7eur

0|-1234.56|-1234 .56|-1234 . 56 | MEEE
1[-1234.56[-1234.56[-1234.56
z|-1234 .56|-1234 .56[-12534 .56
i|-1234.56|-1234.56]-12534 .56
4|-1234.56[-1234.56[-12534 .56

STORES CUREENT POSITION.ARE %OU SUREY

After the step 11) above is completed, theiptesly displayed “PALLETIZE POINT TEACH”
screen reappears.

Return to the step 2), and repeat the stepgealrtil the teaching is completed against all the
palletize points.
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5. Teaching pendant function

e [Tabular teaching (Direct teaching)]

1)

2)

3)

4)

5)

6)
7

8)

9)

10)

11)

12)

Ensure that the selected model number indicageatie “GROUP” in the upper right part of the
“PALLETIZE POINT TEACH” screen is correct.

Select any intended point to be recorded wi¢h“ik”, “ ¥”, “ 2", and “ 3" point scroll switches
in the lower left part of the “PALLETIZE POINT TEAS' screen.

Access to the “JOG” screen with the “JOG” swiitclthe right lower part of the “PALLETIZE
POINT TEACH” screen.

Check the “SERVO ON” in the upper right partleé “JOG” screen, and if the servo motor is
activated, touch the “SERVO ON” switch while toundithe “deadman”switch to enter the
“SERVO OFF” status.

When this step is completed, the robot armlesaeed. However, the lifting axis “Z1” cannot be
released and the brake is applied, since it ingatpe the servo motor with brake. To release the
brake of the axis “Z1”, select the “BRAKE” switch upper the center of the upper part of the
“JOG” screen to access to the “PALLETIZE POINT TBAGscreen.

For details of the robot release operation, refexetction 4.4.

After finishing the step 5) above, manually mdive robot to the target point.

When the “RET” switch in the upper right parttbé “JOG” screen is touched, the “PALLETIZE
POINT TEACH” screen reappears.

Coordinates of the point moved by manual opemnadire indicated in the blue “CURRENT” in the
center of the “PALLETIZE POINT TEACH” screen. Inighstatus, select “ACCEPT POS” switch
in the lower right part of the screen. Then, thear shown below appears. Decide whether the
current position should be stored or not.

If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

PALLETIZE POINT TEACH screen to store current piosit

ROBOT (1) PALLETIZE [ nors

POINT TEACH l%l F’:‘E'LT @
BOM KEvgZam™ i L2 L5 = 1T
_1734.56|-1234.56]-1234.56

]

1|-1234.56|-1234 .56(-1234 . 56 | REER
2|-1234.56|-1234.56(-1234 .56
3
4q

|

|

-1234.56|-1234.56]-1234.56
-1734.56]-1734.56]-1234 .56
STORES CURRENT POSITION.ARE ¥OU SURE?

After the step 9) above is completed, the nesly displayed “PALLETIZE POINT TEACH”
screen appears.

Return to the step 2), and repeat the stepgealnttil the teaching is completed against all the
palletize points.

After teaching is finished, access to the “J@&®en again, and carry out the “SERVO ON”
operation. The procedures are common to thoseedf3BRVO OFF” operation.

|

[ i

|
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5. Teaching pendant function

e [Tabular teaching, palletize point (MDI teaching)]

This function allows the storage of teaching data&titering values for each palletize point with the
numerical keys.

1) Ensure that the selected model number indicaetie “GROUP” in the upper right part of the
“PALLETIZE POINT TEACH?" screen is correct.

2) Select any intended point to be recorded wigh‘ik”, “ ¥, “ 2", and “ 3" point scroll switches
in the lower left part of the “PALLETIZE POINT TEASZ' screen.

3) Select the “NUM KEYS” switch in the upper lefun of the “PALLETIZE POINT TEACH”
screen. Then, the screen shown below appears narydngth the numerical keys is enabled.

PALLETIZE POINT TEACH screen for MDI teaching

e =]
el e 1 et B el EF'
0l-1234 .56[-1234 .56(-1254 . 56 | REED
1|-1234 .56|-1234 . 56(-1234 .56
2|-1234 .56]-1234 .56(- 1254 . 56 | REER
3

pil

~1234.56]-1234.56]-1234.56
~1234.56|-1234.56]- 1234 . 56| EnEES

=5 0|

N 1R 16 BN 1 DEL

4) In this status, touch the stored coordinatdélenlight-blue numerical display field in the cembé
the screen with your fingehen, a cursor appears on the screen. Type indateocoordinates
with numerical keys in the lower part of the scresmmd confirm with using the “ENT” key.
Deletion of the value of which input has not beempleted yet is possible with the “DEL” key.
Whether the points should be used or not can bidei@for each point with the “UNUSE”
switches in the center of the right side of theesor These switches are highlighted in red and the
words “UNUSE" are changed to “USE” for points usedr unused points, they are highlighted in
black with the words “UNUSE” indicated.

5) After entering all the coordinates, select tN&JM KEYS” switch in the lower left part of the
screen again. Then, the “PALLETIZE POINT TEACH” sen reappears.

6) Return to the step 2), and repeat the stepsealai the MDI teaching is completed against lad t
palletize points.
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5. Teaching pendant function

* [TABULAR teaching, palletize point (deleting or in

serting line)]

This function assists editing of point data. A lofepoint data can be deleted or inserted with the

“INSERT LINE” or “DEL LINE” switch.

Ensure that the selected model number indicadetie “GROUP” in the upper right part of the

Select any intended point number to be deleted which new line should be inserted with the

“A”, W« 2 and “ 37 point scroll switches in the lower fiepart of the “PALLETIZE POINT

TEACH?” screen. When a new line is to be insertedew point is inserted between the selected

point and the previous point. When any line is¢aleleted, data of the selected point is deleted.
Choose either of the “INSERT LINE” or “DEL LINESwitch on the lower part of the
“PALLETIZE POINT TEACH?"” screen. Then, either of tisereens shown below appears. Decide

1)
“PALLETIZE POINT TEACH?” screen is correct.
2)
3)
whether a line should be inserted or not, or itudthde deleted or not.
4)

do not want.

PALLETIZE POINT TEACH line insertion screen

ROBOT (1) FALLETIZE [uerr

FOINT Teac Ly L FaoLT JJf RET I
T
-1234.56

-1234.56
-1234.56

-1234.56
-1234.56
-1234.56

-1234.56 =
-1234 .56
-1234.56
-1234.56|-1234.56(-1234 .56
4|-1234 .56|-1234 .56(-1234 .56
INSERTS OME LIME.ARE ¥0OU SURE?

z
C

1
Jul

|

l

|

[0 ] ]
[l O o )

]

If you want to insert or delete it, choose tN&S” switch. Choose the “CANCEL” switch if you

PALLETIZE POINT TEACH line deletion screen

ROBOT( 1) PALLETIZE [monr

PDINT(T%HEH L= L FauLT Jf RET I
T
-1234.56

-1234.56
-1234.56

-1234.56
-1234.56
-1234.56

z
C

1
Jul

-1234.56 =
-1234 .56
-1234 .56
-1234.56|-1234.56(-1234 .56
4|-1234.56|-1234 .56(-1234 .56
DELETES OME LIME.ARE YOU SURE?

|

l

|

[
[l O o )

]

5)
screen reappears.
6)
palletize points.

Note)
deleted.

After the step 4) above is completed, the presipdisplayed “PALLETIZE POINT TEACH”

Return to the step 2), and repeat the stepsealnatil the teaching is completed against all the

When insertion of a line is executed, dattheflast point No. 199 before a line is inserted i

When deletion of a line is executed, data of tisepgaint No. 199 is set to “0".
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5. Teaching pendant function

¢ [TABULAR teaching, palletize point (Point Move)]

This function allows you to check whether teactonghe point is appropriate by moving the robot to
the palletize point that teaching has already loeempleted

1)

2)

3)

4)

5)

Ensure that the selected model number indicadetie “GROUP” in the upper right side of the
“PALLETIZE POINT TEACH?” screen is correct.
Select the “POINT MOVE" switch in the lower rigpart of the “PALLETIZE POINT TEACH”
screen. Then, the screen shown below appearsgeaualisn of point and axis to be moved is
enabled.

PALLETIZE POINT MOVE screen

ROBOT (1) PALLETIZE
FOTHT MOVE L= L FAuLT M

0

O

]

]

]

EEEE a=l= a=i= a=i=s
1 =

IF'EIINT MOVE |

Select any intended point with tha", “ ¥”, 2", and “ 3" point scroll switches in the lower fie
part of the “PALLETIZE POINT MOVE" screen.

Select any intended axis (arm) to be moved thighaxis selector switches from “axis 1 to 4” ie th
lower part of the “PALLETIZE POINT MOVE" screen. €lselected axis selector switch is
highlighted in light blue. To move all the axedeseintended switches for all the axes. To move
each axis individually, select the intended axily.on

In this status, select the “POINT MOVE" switehthe lower left part of the “PALLETIZE POINT
MOVE” screen. Then, the screen shown below appBeaside whether the point move should be
executed or not.

PALLETIZE POINT MOVE screen

ROBOT (1) PALLETTZE [N |
FOINT MOVE E FAULT -
TniE.sq BN e A ERAT = 4 BROCF

B

-1234.56(-1234.56(-1234 .56

]

0

1(-1234.56(-1234.56(-1234. 56
2|-1234,56|-1234 .56|-1234 .56
J|-1234.56|-1234.56|-1234 .56
4|-1254.56|-1234 .56|-12354 .56

MOVES THE RDBDT.!—‘«RI[E YOU SUREY

MOYE SPEED[%]
e [ ] 456 [=

O

]

O
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5. Teaching pendant function

6) If you want to execute the point move, choose"ES” switch. Choose the “CANCEL” switch if
you do not want. To stop the robot, touch the “CANCswitch or release the deadman switch.
Then, the robot is stopped immediately. To stoprdtt for emergency, press the “EMERGENCY
STOP” switch of the teaching pendant.

You can set the robot moving speed from 1 [mm/s2€P[mm/sec]. If you push the“+”
the robot moving speed is increased. If you push th— “ switch, the robot moving speed is
decreased. Before the robot move, you should sabtiot moving speed. Please be careful about
you push the wrong switch that the “YES” switch dne “+” switch.

7) After the step 6) above is completed, the prasipdisplayed “PALLETIZE POINT MOVE”"

screen reappears.
8) Return to the step 3), and repeat the stepsealnai the point move for the intended point is

completed.

switch,

* [NEXT][PREV]:-:--- Located in the upper right pafrthe screen
The “PALLETIZE POINT TEACH, POINT MOVE” screen fdhe first to third axes and the
“PALLETIZE POINT TEACH, POINT MOVE" screen for thieurth axis can be switched with these

switches.
+ [FAULT]

When this switch is touched, the “ROBOT FAULT” seneappears. If the robot is faulty, it is
highlighted in red to warn of faults in the robot.

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.
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5. Teaching pendant function

5.7 Palletize reference point teaching (three-point  teaching)

This function allows the setup of reference poittisee points) on the tray and number of partsqulam
the tray for palletizing (taking out parts from tha&rts tray) and teaching of the points at whictspare
taken out from the tray is automatically carried. @etails are shown below. The XYZ rectangular
coordinate system robot is given as an example here

5.7.1 Selecting group number

Before executing teaching of “Palletize pointslestion of “Group” teaching should be executed is
required.

Select the “GROUP SELECT” switch in the upper pdithe yellow “PALLETIZE” field on the “TEACH
MENU" screen to access to the “PALLETIZE GROUP SEITE screen.

Currently selected “Group No.” is displayed on I side of the “PALLETIZE GROUP SELECT”

screen.

For details, refer to section 5.6.1.
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5. Teaching pendant function

5.7.2 Tabular teaching (Palletize reference point)

This function allows teaching of reference pointthwPalletize reference points” displayed in table
Select the “REFERENCE POS” switch in the lower pdrthe “PALLETIZE POINT TEACH” screen to
access to the “PALLETIZE REFERENCE POINT TEACH" esen.

Data of palletize reference point and number ofspar
Example: When taking parts out from the parts tray

PLZH - vovriii Timisrcpoint, located above each palletize referenas,gs
required for taking parts out from the parts tray.

Pl e ettt s thEhfist reference point.

23 s thghietond reference point.

e s thEhthird reference point.

Number of parts P1-P2 «----vnvvnnen Numbertsftaken from P1 to P2

Number of parts P2-P3 -+ vvvvhn Numbertsftaken from P2 to P3

Note) Data entry is possible when both the numbeads at P1-P2 and P2-3 are 1 or more. When
storing data, product of the both numbers mustdied? less.

Example: Three-point teaching when taking
parts out from parts tray

PizH O
6

P g
5 O O

SIGI®
OO
o %%OO

0
o0
oY
0
0

O
O
O

.
|

Order of taking out parts

Note) Operating procedures differ depending orstguence software and motion program produced for
each equipment. Be sure to refer to the referehtaaohing attached to each equipment before
teaching.
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5. Teaching pendant function

This section describes the details of operatingguiares and functions available by the switchethen

“PALLETIZE REFERENCE TEACH?” screen.

PALLETIZE POINT TEACH screen

T i c |
Trm L Hee e = 1 E'F'

-1234.56
~12534.56
-1234.56
-1234.56
—1234.56

-1234.56
-1234.56
-1234.56
-1234 .56
-1234.56

-1234.56
-1234.56
-1234.56
-1234 .56
-1234.56

[ ] o ] [
= o I I (]

REFERERNCE
FO=E

JOG

LINE

INERT DEL ACCEF
LINE FO=

JOG screen

ROBOT( 1) JOG FAULT RET

BRAKE

SERVO
OFF

0,00
0.0,
0.0,
(.00 0

HIGH MID
SPEED SPEED

ol
2]
I\

|T

PALLETIZE REFERENCE TEACH screen (1)

ROBOT(1)FALLETIZE[mncw

TENEGTE e =
1
0-1234 . 56 S
1|-1234 . 56| mEES
z|-1234.56
3l-1234 . 56 | eSS
4|-1234 . 56 | RDES
REFEGENCE || v
II_NIENHET| ‘ I_DIENLE ‘ |HE|=-E|:|E3PT| JOG

PALLETIZE REFERENCE TEACH screen (2)

ROBOT(1)PALLETIZE
RERERENCE TEAGH. x|l FAULT Q

=l -l ST EE] EROUF
UH KE'Y' 1 mm ledzzvlﬂmm 21
-1234 .56 -1234 .56 1234 .56
[E]FP12H -1234.56
FCS |P1-P2] lpz-r3| =
F1 |-1234.56[-1234.56|-1234.56
P2 |-1234.56[-1234 .56
F3 |-1234.56[-1234 .56
FMEIEII'\PET
la-r 5555 Teman| P55 | o

" 4

118



5. Teaching pendant function

e [Tabular teaching, palletize reference points (Rem  ote teaching)]

1)

2)

3)

4)

5)

6)

7)

8)
9)

10)

11)

12)

13)

Ensure that the selected group number indicaetie “GROUP” in the upper right part of the
“PALLETIZE REFERENCE TEACH?” screen is correct.

Select any intended point to be recorded wigh“il”, and “¥” point scroll switches in the lower
left part of the “PALLETIZE REFERENCE TEACH" screen

Access to the “JOG” screen with the “JOG” swiitclthe lower right part of the “PALLETIZE
REFERENCE TEACH” screen.

Make sure that the servo motor is activatedhmscking the “SERVO ON” in the upper right part
of the “JOG” screen.

Select any intended robot moving speed witH'tH&H SPEED”, “MID SPEED”, and “LOW
SPEED” selector switches in the center of the upperof the “JOG” screen. The selected speed
selector switch is highlighted in light blue.

Select any intended axis (arm) on which the @p&ration should be performed with the moving
axis selector switches in the center of the “JO&&en (“X1”, “Y1”, and “Z1” in the example).
The selected axis selector switch is highlightedrgen.

While holding the deadman switch on the teacpieigdant grip, choose the “+” ot™switch on

the right and left sides of the “JOG” screen to mthe robot to the target point. When the “+” or
“~" switch is released or the deadman switch is sgldathe robot is stopped at the current point.
When the “+” or " key is touched once while the “LOW SPEED” swiishselected, the robot
moves by “0.02”. While the key is being touched aett, it moves at a low speed.

Repeat the steps 5), 6), and 7) above, and thevwebot to the target point.

When the “RET” switch in the upper right parttbé “JOG” screen, the “PALLETIZE POINT
TEACH?” screen reappears.

Coordinates of the point moved during the J@6ration is indicated in the blue “CURRENT” in
the center of the “PALLETIZE REFERENCE TEACH” scrneén this status, select the “ACCEPT
POS” switch in the lower right part of the scre€hen, the screen shown below appears. Decide
whether the current position should be stored ¢r no

If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

PALLETIZE REFERENCE TEACH screen to store currepgiion

o e W

Trwm ot Ll Eez L nm = 1| 5FEET
I -1234.56 -1234 .56 -1234. 56
(=] F12H -1234.56

rcs [P1-P2| & |rz-P3| 2

F1 |-1234.56]-1234.56]-1234.56
FZ |-1234.56|-1234.56
P3 |-1234.56|-1234.56

STORES CUREENT POSITION.ARE %OU SUREY

After the step 11) above is completed, theiptesly displayed “PALLETIZE REFERENCE
TEACH?” screen reappears.

Return to the step 2), and repeat the stepgealrtil the teaching is completed against all the
palletize points.
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5. Teaching pendant function

e [Tabular teaching, palletize reference point (Dire  ct teaching)]

1) Ensure that the selected group number indicadatie “GROUP” in the upper right part of the
“PALLETIZE REFERENCE TEACH?” screen is correct.

2) Select any intended point to be recorded wigh‘ik”, and “¥” point scroll switches in the lower
left part of the “PALLETIZE REFERENCE POINT TEACHtreen.

3) Access to the “JOG” screen with the “JOG” switclthe lower right part of the “PALLETIZE
REFERENCE TEACH” screen.

4) Check the “SERVO ON" in the upper right partloé “JOG” screen. If the servo motor is
activated, touch the “SERVO ON” switch while tounhithe “deadman” switch to enter the
“SERVO OFF” status.

5) When this step is completed, the robot armleased. However, the lifting/lowering axis “Z1”
cannot be released and the brake is applied, gimmorporates the servo motor with brake. To
release the brake of the axis “Z1”, select the “B®A switch in the center of the upper part of the
“JOG” screen to switch to the “BRAKE RELEASE” scree
For details of the brake release operation, refsettion 4.4.

6) After finishing the step 5) above, manually mdive robot to the target point.

7) When the “RET” switch in the upper right sidetioé “JOG” screen is touched, the “PALLETIZE
REFERENCE TEACH?” screen reappears.

8) Coordinates of the point moved by manual openat indicated in the blue “CURRENT” in the
center of the “PALLETIZE REFERENCE TEACH?” screelm this status, select “ACCEPT POS”
switch in the lower right part of the screen. Thitye, screen shown below appears. Decide whether
the current position should be stored or not.

9) If you want to store it, choose the “YES” swit€hoose the “CANCEL” switch if you do not
want.

PALLETIZE REFERENCE TEACH screen to store currepgiion

o e W

JZrm ¢ A2tz LEahm = 1 |%FEET
—12:3:4.55 -1234.56 -1234.56
(=] F12H -1234.56

rcs [P1-P2| & |rz-P3| 2

F1 |-1234.56]-1234.56]-1234.56
FZ |-1234.56|-1234.56
P3 |-1234.56|-1234.56

STORES CUREENT POSITION.ARE %OU SUREY

10) After the step 9) above is completed, the pnesly displayed “PALLETIZE REFERENCE
TEACH?” screen reappears.

11) Return to the step 2), and repeat the stepsealrttil the teaching is completed against all the
palletize reference points.

12) After teaching is finished, switch to the “JO&teen again, and carry out the “SERVO ON”
operation. The procedures are common to thoseedf3BRVO OFF” operation.

120



5. Teaching pendant function

e [Tabular teaching, palletize reference point (MDI  teaching)]

This function allows the storage of teaching data&titering values for each palletize point with the
numerical keys.

1) Ensure that the selected group number indicaddtie “GROUP” in the upper right part of the
“PALLETIZE REFERENCE TEACH?” screen is correct.

2) Select the “NUM KEYS” switch in the upper lefunp of the “PALLETIZE REFERENCE TEACH”
screen. Then, the screen shown below appears narydngth the numerical keys is enabled.

PALLETIZE REFERENCE TEACH screen for MDI teaching

ROBOT (1) PALLETIZE
neeereice tEagh et |l FAULT M
EEEN) RN EREr] OrROUFRP
UM KEYS|Lmm ~ dllzgez " Alamm < 1
-1234.56 -1234 .56 -1234.56
(=] F12H -1234.56
rcs [P1-P2| & |rz-P3| 2
P1 |-1234.56[-1234.56]-1234 .56
Pz |-1234.56[-1234.56
P3 |-1234.56[-1234.56
OR{1RIZHIZRI40I5 DEL
ENT

3) Inthis status, touch the stored coordinatelenight-blue numerical display field in the canté
the screen with your finger. Then, a cursor appearhe screen. Type in intended coordinates or
number of parts with numerical keys in the lowent péthe screen, and confirm with using the
“ENT” key.

Deletion of the value of which input has not beempleted yet is possible with the “DEL” key.

4) After entering all the coordinates or numberpats, select the “NUM KEYS” switch in the lower
left part of the screenThen, the “PALLETIZE REFERENCE TEACH?” screen reagize

5) Return to the step 3), and repeat the stepsealnai the MDI teaching is completed against lad t
palletize reference points.
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5. Teaching pendant function

e [Tabular teaching, palletize reference point (Poin

t Move)]

This function allows you to check whether teactofnghe point is appropriate by moving the robot to
the palletize reference point that teaching hasadly been completed.

1)

2)

3)

4)

5)

Ensure that the selected group number indicaetie “GROUP” in the upper right part of the
“PALLETIZE REFERENCE TEACH?" screen is correct.

Select the “POINT MOVE” switch in the lower rigpart of the “PALLETIZE REFERENCE
TEACH?" screen. Then, the screen shown below appeaatsselection of point and axis to be
moved is enabled.

PALLETIZE REFERENCE MOVE screen

ROBOT(LIPLLETIZE ([ wes
REFEREMCE _HMOVYE u L @

EEEES R ERE OROUF
1mm H 1Ed=zv13mm 2 1

~1234.56 -1234.56 1254 .56
(=] F12H -1234.5f
pes [P1-P2| = |Pz-P3| =
F1 |-1234.56|-1234.56/-1234.56
P2 |-1234.56|-1234.56
P3 |-1234.56/-1234.56
|| ==

IF‘DINT MOYE |

Select any intended point to be moved with té,“and “¥” point scroll switches in the upper
left part of the “PALLETIZE REFERENCE MOVE” screen.

Select any intended axis (arm) to be moved axib selector switches from “axis 1 to 4” in the
lower part of the “PLLETIZE REFERENCE MOVE" screélrhe selected axis selector switch is
highlighted in light blue. To move all the axedeseintended switches for all the axes. To move
each axis individually, select the intended axily.on

In this status, select the “POINT MOVE" switehthe lower part of the “PLLETIZE
REFERENCE MOVE" screenThen, the screen shown below appears. Decide whisia@oint
move should be executed or not.

PLLETIZE REFERENCE MOVE screen
ROBOT(1)PLLETIZE

NEXT FAULT RET
REFEEEMCE HOVE MQM
Toom- o B ree ™ L Smm- = 1| =FeuT

~1234 .56 -1234 .56 -1234 .56
(W] F12H -1234.56
pcs [P1-P2| = |Pe-Pa| =2
F1 |-1234.56|-1234.56/-1234.56
P2 |-1234.56]-1234.56
P3 |-1234.56]-1234.56

MOVES THE F%DEEEJT.AF%Eg YOU SUREY

YES

MOVE SPEED[#]

_|_

4565
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5. Teaching pendant function

6) If you want to execute the point move, choose"ES” switch. Choose the “CANCEL” switch if
you do not want. To stop the robot, touch the “CANCswitch or release the deadman switch.
Then, the robot is stopped immediately. To stoprdtt for emergency, press the “EMERGENCY
STOP” switch of the teaching pendant.

You can set the robot moving speed from 1 [mm/s2€P[mm/sec]. If you push the“+”
the robot moving speed is increased. If you push th— “ switch, the robot moving speed is
decreased. Before the robot move, you should sabtiot moving speed. Please be careful about
you push the wrong switch that the “YES” switch dne “+” switch.

7) After the step 6) above is completed, the prasipdisplayed “PLLETIZE REFERENCE MOVE"

screen reappears.
8) Return to the step 3), and repeat the stepsealnai the point move for the intended point is

completed.

switch,

* [NEXT][PREV]:-:--- Located in the upper right pafrthe screen
The “PALLETIZE REFERENCE POINT TABULAR TEACH, POINMOVE" screen for the first to

third axes and the “PALLETIZE REFERENCE POINT TEACPOINT MOVE" screen for the fourth
axis can be switched with these switches.

* [FAULT]
When this switch touched, the “ROBOT FAULT” scresgpears. If the robot is faulty, it is highlighted

in red to warn of faults in the robot.

¢ [RET]
When this switch is touched, the previously dispthgcreen reappears.
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5. Teaching pendant function

e [Tabular teaching, palletize reference point (Thre  e-point teaching)]

This function allows automatic teaching of the peiparts are taken out from the parts tray withagisi
the reference points (four points, P1ZH, P1, Pd,R8) on which teaching has been performed and the
numbers of parts on the parts tray (P1-P2 and B2-P3

1) Ensure that the selected group number indicadatie “GROUP NO.” in the upper right part of the
“PALLETIZE REFERENCE TEACH?” screen is correct.
2) Select the “EXECUTE 3-POINT TEACH?” switch in thmwver part of the “PALLETIZE

REFERENCE TEACH?” screenThen, the screen shown below on the right sideagp®ecide
whether the three-point teaching should be cawigdr not.
PALLETIZE REFERENCE TEACH screen for
3-point teaching execution

PALLETIZE REFERENCE TEACH screen

ROBOTL1)PALLETIZE | newr ROBOT(1)PALLETIZE
REFERENCE TEACH I%I FRELT @ Rererence teacH e LFauT Jfff ReT |
UM KEYSzmm = 1lES=z™" Llamm = 1|"F22F -LIH KEYd Emm = 1 Z’éfz"r"l Efnrins 2 i ity
-1234.56 -1234.56 -1234 .56 -1234 .56 -1234.56 -
(@] P 124 -1234.56 [m]P1zH —1234.56
PCS |P1-P2] lpz-P3| = PCS |P1-PZ] lpz-Pa| =
F1 |-1234.56|-1234.56|-1234.56 F1 |-1234.56(-1234.56|-1254.56
P2 |-1234.56|-1234 .56 P2 |-1234.56[-1234.56
Pa |-1234.56|-1234 .56 P53 |-1234.56[-1234.56
FoTNT MOVES THE ROBOT.ARE YOU SURE?
MOvE OVE SPEED[¥]
e | 1] 456 [
la-r 5555 Teman| P55 | o ) 456
»
3) If you want to execute the three-point teachaimose the “YES” switch. Choose the “CANCEL”

switch if you do not want.

When the “YES” switch is chosen, the three-poiacténg is executed while the robot is being
moved between the points. At first, it moves inesrdetween the points above the three reference
points (P1, P2, and P3) on which teaching is exetut

(In the robot with the Z-axis, Z-axis coordinatésred at the P1ZH are used for motion as the
Z-axis element.)

Then, the three-point teaching is executed afeerabot moves in order between the points above
the palletize points.

(In the robot with the Z-axis, Z-axis coordinatézred at the P1ZH are used for motion as the
Z-axis element.)

To stop the robot, touch the “CANCEL” switch oreate the deadman switch. Then, the robot is
stopped immediately. To stop the robot for emerggmess the “EMERGENCY STOP” switch on
the teaching pendant.

Note) The deadman switch is invalid during the ¢hpeint teaching. When carrying out the
three-point teaching, pay extreme care for safety.

4) After the three-point teaching in the 3) abaveampleted, the previously displayed “PLLETIZE

REFERENCE TEACH” screen reappears.
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5. Teaching pendant function

Select the “RET” switch in the upper right pafithe screen to access to the “PALLETIZE POINT
TEACH?” screen.Then, use the teaching point move function to chlibekpoints on which
automatic teaching has been carried out by thethoint teaching.

5)

For details of operation, refer to section 5.6.ABULAR teaching, palletize point (Point Move)”.
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6. Robot fault indication

6. Robot fault indication
This chapter describes the robot fault indicatimgctions.
6.1 Outline

This system features the “Robot fault indicatingdiion” to indicate faults in the robot as well as
“Teaching pendant functions” described in the pyesichapter.

The robot fault indicating function allows the indtion of:

* “System error (fault and alarm)”

* “Motion program alarm”

* “Motion parameter alarm”

* and “Servo pack alarm”.

These functions enable notification of detailsanflfs by alarm indicators and alarm codHse help screen
allows you to check details of alarm codes to imprtsoubleshooting in case of faults.

To access to the “Robot fault” screen, carry oyt@lithe steps show below.

Step 1) Select “FAULT MENU” switch on the initialanu screen to access to the “FAULT MENU”
screen, and select the “ROBOT (*) ROBOT FAULT” st

Step 2) Select the “ROBOT FAULT” switch on the “ADTRUN" or “MAN RUN" screen.

Step 3) Select the “FAULT” switch on the “TEACH MEN, “TEACH?”, or “JOG” screen.

Step 4) Select the “FAULT” switch on the “ENCODEREET”, “ORIGIN SETUP” and “BRAKE
RELEASE” screen.
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6. Robot fault indication

6.1.1 System error (Fault and alarm)

This function allows notifying faults and alarmstbé machine controller MP2310 (hereafter calledC'M
unit”), provided in the RC5500 controller, by indior lamps and alarm codes. The help screen enables
checking details of major failure alarm codes.

For details of system errors, refer to “User’s Malrfor Machine Controller MP2310".

6.1.2 Motion program alarm

Errors due to motion function of the MC unit arasdified into alarms detected by the motion program
(motion program alarm) and axis alarms detectethbyervo packs (motion parameter alarms).

This system allows notifying details of the tasH (T2) with motion program alarm issued and alaoys
alarm codes. The help screen enables checkindgsletahe alarm codes.

For details of motion program alarms, refer to “tds#&anual for Machine Controller MP2310, Motion
Program Alarm”.

6.1.3 Motion parameter alarm

Errors due to motion function of the MC unit arasdified into alarms detected by the motion program
(motion program alarm) and axis alarms detectethbyervo packs (motion parameter alarms).

This system allows notifying the axis number (anmiber) with motion parameter alarm issued. The help
screen enables checking details of alarms for agishnumber.

For details of motion parameter alarms, refer te¢tls Manual for Machine Controller MP2310, Motion
Parameter Alarm”.

6.1.4 Servo pack alarm

This function allows notifying the axis number (anommber) with alarm detected by the servo pack
provided in the RC5500 controller and alarm codestails of alarms can be checked from the helpescre
For details of servo pack alarms, refer to “Usttanual forz-V Series SGDV, Design and Maintenance”.
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6. Robot fault indication

6.2 Robot Fault screen

This section describes the details of operatinggutares and functions available by the switchethen
“ROBOT FAULT” screen.

ROBOT FAULT screen

ROBOTELIFAULT LOG RESET RET

|aLarm | BATT ALM | 10 ERR |UsR CALC ERR

‘ HEAVY || PROG MEM ERR
TROUBLEJ| TROUBLE | |IEEEEEL

o1 |CALENDAR IC F|

HOTIOW FROGRAM EERwDO FRALCK
ALARM ALARM

==l 1

T DDTE DD ALARM CODE 99
S S————————— 1 Iy
HL:;:’]SDEDE 99

a=i=s 4
a=l=s = a=l=s 4 ALARNM CODE b B |

a=i=s 1 a=i=s 3

» [ALARM]
When any system error (alarm) occurs, this itehiglighted in red.

¢ [BATT ALM]
When “Battery alarm” classified into system erralafm) occurs, this item is highlighted in red.

+ [I/O ERR]
When “I/O error” classified into system error (afgroccurs, this item is highlighted in red.

* [USR CALC ERR]
When “User calculation error” classified into syaterror (alarm) occurs, this item is highlighted in
red.

* [TROUBLE]
When any system error (trouble) occurs, this itetighlighted in red. You can access to the “HEAVY
TROUBLE ALARM CODE-DETAIL (Help)” screen by seleatj this switch.

» [HEAVY TROUBLE]
When “Heavy trouble” classified into system errwoble) occurs, this item is highlighted in red.
Corresponding alarm code will be displayed undgQbde (01) will be displayed on the screen ahove)

« [PROG MEM ERR]

When “Program memory error” classified into systemor (trouble) occurs, this item is highlighted in
red.
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6. Robot fault indication

[CALENDAR IC F]
When “Calendar IC fault” classified into systemagrftrouble) occurs, this item is highlighted imre

[ILLEGAL BREAK (Hardware trouble)]
When “lllegal break (hardware trouble)” classifietb system error (trouble) occurs, this item is
highlighted in red.

For details of system errors, refer to “User’s Malfor Machine Controller MP2310, Design and

Maintenance”.

[MOTION ERROR]
When any motion error occurs, this item is hightéghin red.

[MOTION PROGRAM ALARM]

When “Motion program alarm” classified into motierror occurs, this item is highlighted in red.
Corresponding alarm code will be displayed undeCdtdes (T1, 00) (T2, 00) will be displayed on the
screen on the previous page.

For details of motion program alarms, refer to “tfs&lanual for Machine Controller MP2310, Design

and Maintenance, Motion Program Alarm Code List”.

[MOTION PARAMETER ALM]

When “Motion parameter alarm” classified into metierror occurs, this item is highlighted in reduYo
can access to the “MOTION PARAMETER ALARM CODE-DETA(Help)” screen by selecting this
switch.

As soon as this alarm occurs, any of “axis 1” kisal” shown on the screen on the previous page is
highlighted in red to inform faulty axis number.

For details of motion parameter alarms, refer tg€tls Manual for Machine Controller MP2310, Design

and Maintenance, Axis Alarm Flag List”.

[SERVO PACK ALARM]

When “Servo pack alarm” classified into motion emocurs, this item is highlighted in red. You can
access to the “SERVO PACK ALARM CODE-DETAIL (Help3treen by selecting this switch.

As soon as this alarm occurs, any of “axis 1” wisal” shown on the screen on the previous page is
highlighted in red to inform faulty axis numberdarode (99) will be displayed on the right side.

For details of servo pack alarm, refer to “User'arial for>-V Series SGDV Design and Maintenance”.

[LOG]
When this switch is touched, the “FAULT LOG” scresgppears. Select it to check fault logs.

[RESET]
Faults occurred to the robot can be reset withghisch. When any fault occurs, this switch is

highlighted in red.

[RET]
When this switch is touched, previously displayeicten reappears.
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6.3 Details of “HEAVY TROUBLE ALARM CODE DETAIL" screen

This section describes the details of operatingguatares and functions available by the switchethe
“HEAVY TROUBLE AL ARM CODE DETAIL” screer

HEAVY TROUBLE ALARM CODE DETAIL screen (1 HEAVY TROUBLE ALARM CODE DETAIL screen (Z
HEAVY TROUBLE ALARM CODE HEAVY TROUBLE ALARM CODE

DETAIL DETAIL o12][Er]
001:Watchdog time over 180:111egal general command error |
041:ROM diagnosis error 140:111egal slot command execution i
042:RAM diagnosis error 1E0:User break after

043:CPU diagnosis error 800 ;ggggg?gnl:zyrg;ohi bition

044 :FPU diagnosis error 820:Slot FPU prohibition error

OED:Address read excepsion error
100:Address write excepsion error
120:FPU execption error |=

« [ALARM CODE]
Heavy trouble alarm code corresponding to the héawpble occurred to the machine is displaye
the red field in theenter of the upper part of the screen. Code (Odisf@ayed on the screen sho
above

* [A][VY]
Switching of displayed screen is possible with gghre ‘A”, and “V¥” scroll switches in the right pa
of the screel

* [RET]
When this switch is touchethe “ROBOT FAULT” screen appea
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6.4

Details of “MOTION PROGRAM ALARM CODE DETAIL" scree n

This section describes the details of operatingguatares and functions available by the switchethe
“MOTION PROGRAM ALARM CODE DETAIL” screen:

MOTION PRCGRAM ALARM CODE DETAIL (1)

MOTTON PROGRAM
ALARM CODE DETAIL Shieh

00:No alarm

01:

02:Division error
03:

04:

.A cjrcle instead

10: ﬁlus W as spe0|$|ed

11: Interpolatl?n feeding
spee over limit

12: No |gterpo tlon feeding
speed speci

MOTION PROGRAM

ALARM CODE DETAIL

1B: -Running emergency
Etop comm?nd lat i _

1c:Linear interpo aLbﬁg_mﬁang

‘amount exceeded
1D:FMX undefined

1E:Address T out of range
1F:Address P out of range
21:PFORK execution error

22 Indirect register range error

23:Moving amount out of range

MOTION PROGRAM TII 21
ALARM CODE DETAIL
8A:H8Tté2%m§ﬁ§Cified in the

8B:Command execution disabled
8C:Distribution incompleted

SD:QEEA?SaﬁqmmaBorted
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MOTION PROGRAM ALARM CODE DETAIL (2

MOTTON_PROGRAM ke
ALARM CODE DETAIL shien

acce lratlon ?araTﬁter ded
14: Lb&gu 3& arc length exceede

15: ¥ert|¢al xis not ?peC|speC|f|ed
or circular arc plane

16: ?orlzonta axis noﬁ specified
or circular arc plane

17:Specified axis over limit

13: Rang(?eexceeded after converting |

18:Turn number over limit
19:Radius exceeded LONG_MAX

1A:Center point error

MOTION PROGRAM ALARM CODE DETAIL (4

MOTTON_PROGRAM RET
ALARM CODE DETAIL

T T2
_l

80:Use of logical axis prohibited

ded POSMAX
81: Des ﬁga2é$?n?§ge eﬁgt axis

82: éiéée 2 Bd fkRee
84 :Duplicated motion command
85:Mot ion command response error

87:VEL setting data out of range

88:INP setting data out of range

so L0 et




6. Robot fault indication

* [Alarm code (T1) (T2)]
Motion program alarm codes corresponding to theradaccurred to the machine are displayed in the
red field on the upper right part of the screend€xn(T1, 01) and (T2, 01) are displayed on theescre
shown on the previous page.

* [A]Y]

Switching of displayed screen is possible with gghre “A”, and “¥” scroll switches in the right part
of the screen.

« [RET]
When this switch is touched, the “ROBOT FAULT” seneappears.
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6.5 Details of “MOTION PARAMETER ALARM CODE DETAIL” scr een

This section describes the detof operating procedures and functions availabléhkyswitches on th
“MOTION PARAMETER ALARM CODE DETAIL” screent

MOTION PARAMETER ALARM CODE DETAIL (1 MOTION PARAMETER ALARM CODE DETAIL (2
MOT |ON PARAMETER ALARM CODE MOT ION PARAMETER ALARM CODE RET
DETAIL DETAIL

L b0 : Servo Driver Error L |b08 : Excessive Speed

4 1b01 :geg'lt'lgse?lrectlon 1 |b09 : Excessive Deviation

1 o2 - [c\)lsgiltrl’gse(]ilrectlon 1 bOA : F| lter Type Change

4603 : ilké\r/g dlrz?dlon ! |boB - FlallﬁgreTérp;eogonstant

o - Regmilye lpsgtion 0

41b05 - Servo OFF LbOD : Zero Point Unsetting

LbOB : Positioning time over [l bOE :

o - Restagpoeptionive 7] o :
MOTION PARAMETER ALARM CODE DETAIL (3 MOTION PARAMETER ALARM CODE DETAIL (4
MOT ION PARAMETER ALARM CODE MOT ION PARAMETER ALARM CODE RET
DETAIL DETAIL

81610 : 1Yo Bl eat o b18 : (4]

41t Egr'r'w%%lgé\{?gn Error ' 1b19 : :

4p12 ggrrn%gngr Yﬁg—out Error [p1A :

b1 < EXoeSE VB o fons e

11b14 : : b1C :

Hb15 : Lb1D :

Lb16 @ I b1E : Motor Type Set Error

4lb17 : |= L b1F ?3nnegtt$grEncoder

* [Axis No. (Arm No.)]
Number of the axis (arm) to which motion parameatarm occurs is indicated by highlighted numer
field (on the screens shown above, (1), (2), (BY4d) in red

* [A][VY]
Switching ofdisplayed screen is possible with using tA”, and “V¥” scroll switches in the right pa

of the screel

* [RET]
When this switch is touched, the “ROBOT FAULT” seneappear
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6.6

Details of “SERVO PACK ALARM CODE DETAIL” screen

This sectiordescribes the details of operating procedures amctibns available by the switches on
“SERVO PACK ALARM CODE DETAIL” screen:

SERVO PACK ALARM CODE DETAIL screen (
SERVO PACK ALARM CODE
II=XI=(1) mw i =(2) [maxi=(3)

SRE N eRE:
020:Parameter Checksum Error

021:Parameter Format Error
022:System Checksum Error
023:Parameter Password Error
030:Main Circuit Detector Error

040 :Parameter Setting Error

our yifad Briep Outo

SERUO PACK ALARM CODE

ﬁEll (DI_I (2) <3)

320-Regenerat|on Overload

330:Main Circuit Wiring Error
400 :0vervoltage
410:Undervoltage

510:0ver speed

511:Divided Pulse Output Overspeed
520:Vibration Alarm

mw i =C(2) maxi=(3)

axn=(1)
IT ShENshE:

74B: Servo Pack Internal
‘Organs Fan Stop
810:Encoder Backup Alarm

820 :Encoder Checksum Alarm
830:Encoder Battery Alarm
840 :Encoder Data Alarm

850 :Encoder Overspeed
860 :Encoder Overheat
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SERVO PACK ALARM CODE DETAIL screen (

SERD PACK ALARH CODE
A L=

=x|=(1) mw i =C(2) [mxi=(3)
D 1% (O |[O1%
042 :Parameter Combination Error

.Semi-closed/Ful ly-closed
044: ‘Parameter Settlng Error

050:Combination Error

051:Unsupported Product Alarm

.Servo ON Reference
0B0: Invalid Alarm

100 :Overcurrent

300:Regeneration Error

SERVO PACK ALARM CODE DETAIL screen (:

:?UO PACK ALARM CODE ""‘ 11 ﬂ

= i =(1) = i = C(2) axls(s) = i = (4D

O 1% [O1
521-Autotun|ng Alarm

710:Over load _
(Instantaneous Maximum Load)
720:Over load
(Cont inuous Maximum Load)

730:DB Over load
731:DB Over load

740 Inrush Resistance Over load
TA0:Heat Sink Overheat

C?OO

=x|=(1) mw i =C(2) [mxi=(3)

D 1% [O71% |[O1%
891:Encoder Module Error

8AD:External Encoder Scale Error

841:External Encode Module Error

xternal Encoder Sensor Error
BA2: % [ncremental

SA3: %xternal ncoder Position Error

B10:Speed Reference A/D Error

Speed Ref A/D Dat
B11:Erversion error -
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SERVO PACK ALARM CODE DETAIL screen (
SERVO PACK ALARM CODE
II=x|=(1) max i =C(2) [axi=(3)

SRE N eRE:
B20:Torque Reference A/D Error

B31:Current Detection Error 1
B32:Current Detection Error 2
B33:Current Detection Error 3

BFD:System Alarm O (Scan C Error)
BF1: %stem Alarm 1

(CPU Stock Memory Error)
System Alarm 2(Program Error
for Current Control Processing)

BF2:

SERVO PACK ALARM CODEDETAIL screen (¢

SERVO PACK ALARM CODE
DETAIL f—l
II=xn=(1) axu=(2) axls(S)
C51: Overtravel Detectlon at
‘Magnetic Pole Detection
B2 .Magnetic Pole Detection
[ ncomp lete
CR3: .Magnetic Pole Detection
‘Range Over
Ch4 :Magnetic Pole Detection Error 2
cgn:Encoder Clear Error
(Multiturn Limit Setting Error)
C90:Encoder Communications Error
c91: .Acceleration Data Error at
‘Encoder Communications Position

=x|=(1) mw i =C(2) maxi=(3)
SREINeRE:
Excessive Position Error Alarm
DO1:
‘at Servo ON
D02 .Excessive Position Error Alarm
for Speed Limit at Servo ON
D10: .Excessive Error between Motor
‘Load and Position
EBO: .Safety Function Drive Monitor
‘Circuit Error
.Safety Function Signal Input
‘Timing Error

.Safety Function Drive Internal
‘Signal Error 1

EB1:
EB2:
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SERVO PACK ALARM CODE DETAIL screen (
SERVO PACK ALARM CODE
i [DETAIL )L RET |

DETA
Ilax|=(1) =x|=(2) axls(s)

O 1% 1O1 %
BF3:System Alarm 3 (Scan A Error)
BF4:System Alarm 4 (CPU WDT Error)
C10:0verrun Protection Detection
C20:Phase Detection Error

C21:Hall Sensor Error

C22:Phase Information Mismatch

Ch0:Magnetic Pole Detection Failure

SERVO PACK ALARM CODE DETAIL screen (1

ERY0) PACK ALARN CODE [T 1]

axu=(2) mw i =(3) [maxi=(4)

SRE N eRE:

ng_Encoder Communicat ions
Timer Error

CAQ:Encoder Parameter Error
CBO:Encoder Ecoback Error

CCO:Multiturn Limit Mismatch

CF1: .Fully-closed Serial Conversion
‘Unit Communications Error
cF2:Fully-closed Serial Conversion
‘Unit Communications Error

D00 :Excessive Position Error

C?OO

=x|=(1)

SERU? PACK ALARM CODE
mw i =C(2) [mxi=(3)

DETA
=x|=(1)
P RSE AR

EB3: Safety Function Drive

‘Communications Error 1
B4 .Safety Function Drive
EB5:

‘Communications Error 2
.Safety Function Drive
‘Communications Error 3

.Safety Function Drive

EB6: go?munlgat|onsCDa§aSError 3
afet tion Car to
ECY: Comma%d Error ¢

F10:Power Line Open Phase




6. Robot fault indication

[Faulty axis No. (arm No.) lamp and alarm code]

Number of the axis (arm) to which servo pack alagours is indicated by indicator highlighted in red
in the center of the screen. Alarm codes are displ@n the right side of the indicators.

On the screens shown above, any of alarm indicédomsxis (1) to (4) in the red field is highliglatén
the lower left part, and alarm codes are displageate lower right part.

[A][V]
Switching of displayed screen is possible with gdire “A”, and “¥” scroll switches in the right side
of the screen.

[RET]
When this switch is touched, the “ROBOT FAULT” seneappears.
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7. Appendix

This chapter describes functions that need suppiameexplanatiol

7.1 Screw tightening procedure for a robot of Z  -axis contral type

Regarding the SR568-Z screw tightening procedure that has been deschib&-8 Screw paramett
setup”, this section provides supplementary desorip on teaching, tightening operation and sc
parameter:

Introduction

With SR565%Y6-Z, the z-axis stroke is not synchronizwith rotation of the screw tightening driver. F
Z-axis lowering operation, the driver's speed anduerwill be changed over when th-axis reaches
position specified in the screw parameter. Fortimeof the screw tightening driver (tightening), initial
tightening torque and final tightening torque dnarmged over when a current value specified in theic
controller (KX driver, as the standard) is reachiuls, the stroke control and torque control
independent from each ott

Teaching of screw tightening position

For a cross recessed socket head screw, set ugkpieae with a screw as shown on the right fig

wherein a position at which the cross bit of thedld tightening robot is fit in the cross recesshanscrew

head is dfined as a teaching positit

* To ensure accurate detection of a screw heigistyéicommended that the screw shc
be actually tightened through manual operatiorr af®ching, and the-axis coordinat
value at completion of tightening shouldentered as the teaching posit
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Description on screw tightening operation using Z-axis control (torque change control)

Refer to “Screw parameter explanation diagram”henrext page.

1.
2.

The thread tightening robot moves to the pasif®) above a tightening position.

With a screw being held with the vacuum chubk,gcrew tightening driver (KX driver, as the
standard) starts rotation, and the Z-axis startetimg at a “fast forward 1 speed” and “fast ford/ar
torque”.

When the Z-axis reaches an offset position leetfoe workpiece (B) (“screw length” + “approach
offset on workpiece”), the speed and torque areghd to “fast forward 2 speed” and “fast forward 2
torque” respectively, and the Z-axis continues datrake.

When the Z-axis reaches the tightening staitipagC) (“screw length™ “workpiece thickness”),

the speed and torque are changed to “initial tightespeed” and “initial tightening torque”
respectively, and the Z-axis continues down stroke.

When the Z-axis reaches the vacuum OFF podiinthe vacuum chuck is turned OFF.

When the Z-axis reaches the final tighteninghglegposition (E), the speed and torque are chatoged
“final tightening speed” and “final tightening targ” respectively, and the Z-axis continues down
stroke.

With the torque UP signal input from the scrayhtening driver, the Z-axis torque is changed to a
height detection torque at which the workpieceadsfarcedly pressed, and the robot checks for loose
fitting of the screw (*1).

The speed and torque are increased to “retrattgpeed” and “retraction 1 torque” respectivehyjl
the Z-axis reaches the retraction change positjon (

When Z-axis reaches the retraction change pag), the speed and torque are changed to “téirac
2 speed” and “retraction 2 torque” respectively] #me Z-axis is raised to the overhead position (J)

*1: If the height of the Z-axis (tightening bit) m@s into the range between “height detection wigljhand “height
detection width€)” within 0.3 second from the torque UP signal ihghe screw height is judged OK.
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Approach
offset on work

Workpiece A
thickness v Screw length
Teaching \ i = Uy
position > @ | i ) = FFT - ]

(A) Overhead position (B) Approach offset on (C) Tightening start
workpiece position
Torque Fast forward 1 N Fast forward 2 T Initial torque
Speed Fast forward 1 g Fast forward 2 b Initial torque

point

Height detect range
(G)
Final torque
# , Vacuum ¢

change Y
OFF
g - 5 % i B = T rp
[ Height OK
' \ range

i§ ;
%:F %% Height detect range

(D) Vacuum OFF position  (E) Final tightening change  (F) Tightening completion )

] < —

position position
- »| -
Torque Initial torque Final torque Height detection
Speed Initial torque Final torque
A
Retraction “ -
change point
_/\_ \

== W A i = | o A AT, A . =

N\
e T ) — A
2ty 2
=
2_§ Target
> 5 offset
< —

(H) Retraction
start position

= |

() Retraction (J) Overhead space

(G) Target position change position

Torque  Height detection "1 Retraction1 | Retraction 2
Speed Final torque Retraction 1 Retraction 2

Screw parameter explanation diagram
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Description on screw parameters

Screw parameters can be set on the “SCREW PARAME(ER (5)” screens of the teaching pend
Simple setup mode and detail setup mode are al@a

Normally, the simple setup moshould be used. In the simple setup mode, you&amisimum requiret
parameters for tightening wo

The detail setup mode should be used to execute ahase control. This mode enables more det:
settings of the robot operation than the simplag mode

Setup item
For each parameter, the following 1) to 3) are diesd
1) Description on the parame
2) Function
3) Precaution for sett

» Distance setup (mm)

“Screw length”

1) Length of screw used can be set within the rang@dsn 0.1 mm and99.9 mm.

2) This parameter determines a position (B) to chdhgelriver’'s speed/torque to “fast forwar
speed/torque” and a position (C) to change theedgspeed/torque to “initial tightenir
speed/torque” in the screw parameter explandiagram. This parameter must be set witt
fail.

“Approach offset on work”

1) Set an offset value to change torque and spedue ox
lifting/lowering shaf (tightening drive) to “fast forward 2" Driver bit ™_ | T
torque and “fast forward 2" speed immediately befitre drive :
reaches a tightening surfa Vacuum-chuck
The setting range is 0.1 t0 999.9 r (Screw gu‘l’('j‘;‘i T E

2) This parameter determines a position (B) to chahgelriver’s
speed/torque to “fast forward 2 :ed/torque” in the scre Approach offset /_ I !

. . on workpiece
parameter explanation diagr: P

The value of “approach offset on workpiece” shduddetermined with the figure on the ri¢
which shows relationship of the driver bit, screwide and screw positiot
This parameter should Iset so that the driver’'s speed and trust will bengied to “fas
forward 2 speed/torque” at a position where thewauide almost reaches the workpi

3) If you set a value smaller than the actual distatimescrew guide will hit against t
workpiece at the fast forward 1 speed/torque (high spaddah torque), which may result
damage to the workpiece and intemal thread. If you set a value larger than thea
distance, the driver’s speed will be changed t#ial speed at a highegposition, which ma
result in a longer tightening time, and cause latéiging failure. This parameter must be
without fail.

“Workpiece thickness”

1) Set a workpiece thickne
The setting range is 0.1 t0 999.9 r

2) Set atightening start positiond a position (C) to change the driver’'s speediterim “initial
tightening speed/torque” in the screw parametetaggtion diagran
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3)

If you set a value different from the actual lymiece thickness, the internal and external
threads are hit against each other, which maytrésallonger tightening time, and cause a
tightening failure such as oblique tightening. Tj@gameter must be set without fail.

“Final torque change point”

1)

2)

3)

Set a distance from a teaching position, to ghahe tightening driver’s torque to “final
tightening torque”.

The setting range is 0.1 to 999.9 mm.

This parameter determines a position (E) to ghahe driver’s speed/torque to “final
tightening speed/torque” in the screw parametelaggtion diagram.

For final tightening torque, refer to the descoptbon “final tightening” torque limit setup
below.

If this parameter is set too large, the torqilehe changed to the final tightening torque at a
higher position. This causes the tightening drtedse overloaded during rotation, which may
result in a longer tightening time, and cause lat¢iging failure.

On the other hand, if this parameter is set todldioraa workpiece with an irregular height, the
Z-axis cannot reach the final tightening positicawising a tightening failure. Normally, the
setting for a machine screw should be 1.0 to 2.0 Whis parameter must be set without fail.

“Target offset”

1)

2)

3)

Set an offset distance relative to a teachirgition, to cancel variations in target workpieces.
The setting range is 0.1 to 999.9 mm.

This parameter determines a tightening targsitipa (G) in the screw parameter explanation
diagram.

If a workpiece whose height is smaller than thehe®y value is applied because of variations
in workpiece height, the Z-axis (tightening bit)yn#ot reach the teaching position if the Z-axis
down stroke is aimed at the teaching position. fEw@nt this, set a “target offset” so that the
Z-axis down stroke is aimed at a target positiopt{iat is lower than the teaching position by
the offset value.

On the other hand, if this parameter is sestoall for a workpiece with an irregular height, the
Z-axis cannot reach the final tightening positicaising a tightening failure. Normally, the
setting for a machine screw should be 2.0 to 5.0 Whis parameter must be set without fail.

“Height detect range +”

1)

2)

3)

Set a screw height (loose tightening) deteati@ith (positive (+) value).

The setting range is 0.1 to 99.9 mm.

If the Z-axis screw tightening driver torque pgsition is within a range between “height
detection width (+)” and “height detection width){ relative to a teaching position (F) in the
screw parameter explanation diagram, the tighteh@ight is judged OK.

Because of variations in bit, screw and workpiditnensions, an extremely small setting of
this parameter causes “screw height error” to feadly occur. Normally, the setting for a
machine screw should be 2.0 mm or more. This paermaust be set without fail.
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“Height detect range -~

1)

2)

3)

Set a screw height (loose tightening) deteati@ith (positive €) value).

The setting range is 0.1 to 99.9 mm.

If the Z-axis screw tightening driver torque pgsition is within a range between “height
detection width (+)” and “height detection width){ relative to a teaching position (F) in the
screw parameter explanation diagram, the tighteheight is judged OK.

Because of variations in bit, screw and workpiditnensions, an extremely small setting of
this parameter causes “screw height error” to feadly occur. Normally, the setting for a
machine screw should be 2.0 mm or more. In the absenple setup, this parameter is set at
the same value as “height detection width (+)".

“Vacuum OFF”

1)

2)

3)

Set a vacuum OFF position (position to turn @kd-vacuum-chuck) relative to the teaching
position.

The setting range is 0.1 to 99.9 mm.

When the tightening driver reaches an overheaitipn (D) at a specified height of “vacuum
OFF” value from the teaching position, the vacuwac(ium chuck of a screw) is turned OFF.
If you set a value larger (higher) than the alcticuum OFF position, the vacuum chuck will
turn OFF before a screw reaches the workpiece,hwhizy cause a screw fall, oblique
tightening, come-out, etc.

“Retraction change point”

1)

2)

3)

Set a retraction change position relative teagting position.

The setting range is 0.1 to 99.9 mm.

The driver is raised from the teaching positbfiretraction 1 speed/torque”, and when it
reaches “retraction change position” (G), the sfieeglie will be changed to “retraction 2
speed/torque”.

If a large (high) value is set for the retraot@hange point, the up stroke time becomes long,
resulting in a prolonged cycle time. In the cassiofple setup, this parameter is set at “0".

¢ Tightening force limit (%)

“Fast forward 1”

1)
2)

3)

Set a torque for Z-axis fast forward operatibime setting range is 0 to 300%.

Set a torque to lower the Z-axis from an “oveuihposition” (A) to “approach offset on
workpiece” (B) in the screw parameter explanati@gchm.

Normally, this parameter should be set at 30DBs parameter must be set without fail.

“Fast forward 2”

1)
2)

3)

Set a torque for Z-axis fast forward operatibme setting range is 0 to 300%.

Set a torque to lower the Z-axis from “approatfeet on workpiece” (B) to “tightening start
position” (C) in the screw parameter explanaticagdam.

Normally, this parameter should be set at timees@alue as “initial tightening torque”. In the
case of simple setup, this parameter is set atahee value as “initial tightening torque”.
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“Initial torque”

1)
2)

3)

Set a torque for Z-axis initial tightening op@ya. The setting range is 0 to 300%.

Set a torque to lower the Z-axis from a “tiglitgnstart position” (C) to “final tightening
change position” (E) in the screw parameter expglanaliagram.

If the workpiece has internal threads, the screlivbei spontaneously lowered with rotation of
the tightening driver during initial tightening ap#ion. If a large torque is applied in this step,
load of the tightening driver during rotation beastarger than required, disabling ideal
tightening operation. Therefore, “initial tightegitorque” should be set at a small value.

If this parameter is set too large, load oftthhtening driver during rotation becomes larger
than required. This may result in a longer tightgrtime, and cause a tightening failure, unless
a large value is set for the initial tighteninggoe of the tightening driver. Normally, the setting
for a machine screw should be 20 to 40%.

This parameter must be set without fail.

“Final torque”

1)
2)

3)

Set a torque for Z-axis final tightening opesatiThe setting range is 0 to 300%.

Set a torque to lower the Z-axis from “finalhigning change position” (E) in the screw
parameter explanation diagram.

Normally, when the tightening driver’s tightenirarque is changed to the final tightening
torque for final tightening of a cross recessedksbhead screw, the bit will come over the
cross recess on the screw head (come-out) unlesstttorque is increased, disabling
tightening operation. Therefore, the “final tighitegtorque” setting should be a value that does
not allow the bit to come over the cross recestherscrew head.

If this parameter is set too small, the bit wdime over the cross recess on the screw head in
final tightening operation, which may cause a ggiing failure. Normally, the setting for a
machine screw should be 50 to 60%. This paramatst be set without fail.

“Height detection”

1)

2)

3)

Set a torque for Z-axis height detection aftanpletion of tightening. The setting range is 0 to
300%.

Set a torque for the section from “tighteningngteted position” (F) to “retraction start
position” (H) in the screw parameter explanaticsgdam.

If this parameter is set too large, the workeiecforcedly pressed, disabling accurate height
detection. Normally, this parameter should be 6808&6. In the case of simple setup, this
parameter is set at 30%.

“Retraction 1”

1)

2)

3)

Set a torque to retract the Z-axis at a low ddter completion of tightening. The setting
range is 0 to 300%.

Set a torque to raise the Z-axis from “retratstart position” (H) to “retraction speed change
position” () in the screw parameter explanatioagdam.

If this parameter is set too small, the scrghtgéning tool cannot be raised, disabling raising
operation. Normally, this parameter should be £808%. In the case of simple setup, this
parameter is set at 300%.

143



7. Appendix

“Retraction 2”

1)
2)

3)

Set a torque for Z-axis fast retraction. Théisgtrange is 0 to 300%.

Set a torque to raise the Z-axis from “retrac8peed change position” (1) to “overhead
position” (J) in the screw parameter explanatiagdam.

If this parameter is set too small, the scrghtgéning tool cannot be raised, disabling raising
operation. Normally, this parameter should be 5§808%. In the case of simple setup, this
parameter is set at 300%.

¢ Tightening speed setup (mm/sec.)

“Fast forward 1"

1)
2)

3)

Set a speed for Z-axis fast forward 1 operafltme setting range is 0 to 720 mm/sec.

Set a speed to lower the Z-axis from an “ovedh@asition” (A) to “approach offset on
workpiece” (B) in the screw parameter explanati@ychm.

Normally, for SR565%-Z, this parameter should be set at 720 mm/ses. Jdriameter must be
set without fail.

“Fast forward 2”

1)
2)

3)

Set a speed for Z-axis fast forward 2 operafltre setting range is 0 to 720 mm/sec.

Set a speed to lower the Z-axis from “approdttebon workpiece” (B) to “tightening start
position” (C) in the screw parameter explanaticegdam.

Normally, for SR565%-Z, this parameter should be the same value asdlitightening

speed”. In the case of simple setup, this paranetat at the same value as “initial tightening
speed”.

“Initial torque”

1)
2)

3)

Set a speed for Z-axis initial tightening operat The setting range is 0 to 720 mm/sec.

Set a position to lower the Z-axis from “tighitegn start position” (C) to “final tightening

change position” (E) in the screw parameter explanaliagram.

During initial tightening operation, the screw wik spontaneously lowered with rotation of the
tightening driver. The initial tightening speed shibbe a little higher than the screw lowering
speed according to rotation of the tightening drige that the tightening bit will not come out
of the recess on the screw head.

If you set an extremely low speed, the tightgrbit will come out of the recess on the screw
head, causing a tightening failure. Normally, te#isg for a machine screw should be 50 to
100 mm/sec. This parameter must be set without fail

“Final torque”

1)
2)

3)

Set a speed for Z-axis final tightening operatibhe setting range is 0 to 720 mm/sec.

Set a speed to lower the Z-axis from “final tegling change position” (E) in the screw
parameter explanation diagram.

During final tightening operation, the screw wiét bpontaneously lowered with rotation of the
tightening driver. The final tightening speed shiblbé a little higher than the screw lowering
speed according to rotation of the tightening drige that the tightening bit will not come out
of the recess on the screw head.

If you set an extremely low speed, the tightgrbit will come out of the recess on the screw
head, causing a tightening failure. Normally, te#isg for a machine screw should be 50 to
100 mm/sec. In the case of simple setup, this petiemis set at the same value as “initial
tightening speed”.
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“Retraction 1”

1) Set a speed for Z-axis slow retraction. Thdrggtange is 0 to 720 mm/sec.

2) Set a speed to raise the Z-axis from “retracsiant position” (H) to “retraction speed change
position” (1) in the screw parameter explanatioagidam.

3) If you set an extremely low speed, the cyclestimecomes longer. Normally, set this parameter
at 10 to 50 mm/sec. In the case of simple setup ptirameter is set at 720 mm/sec.

“Retraction 2”

1) Set a speed for Z-axis fast retraction. Therggtange is 0 to 720 mm/sec.

2) Set a speed to raise the Z-axis from “retracsip@ed change position” (1) to “overhead position”

(J) in the screw parameter explanation diagram.

3) If you set an extremely low speed, the cyclestimcomes longer. Normally, set this parameter

at 720 mm/sec. In the case of simple setup, thisnpeter is set at 720 mm/sec.

case of downward screw-tightening operation).

Ball thread torque (N) calculation

Reference [Torque limit value setting table: Batead torque (N) calculation]

The thread tightening robot uses a Z-axis liftiag#tring ball thread with 12 (mm) lead. Set a torque
limit value by referring to the table below.
Note) The tool unit's own weight (screw tightenisigver, etc.) is added to the actual torque (in the

Ball thread torque Rated motor torque (N-nx)Motor torque output ratio (%) 21t

x Transmission efficiency

F(N)= Lead of ball thread (mm) / 1000
Lead (mm) 10 12 16 20 25
Transmission efficiency 09 09 09 09 09
Motor type SGMAV-01A
Rated torque (N-m) 031 8
10% 17.982 14.985 11.239 8.991 7.193
20% 35.965 29.971 22.478 17.982 14.386
30% 53.947 44.956 33.717 26.974 21.579
40% 71.930 59.942 44.956 35.965 28.772
50% 89.912 74.927 56.195 44.956 35.965
70% 125.877 104.898 78.673 62.939 50.351
80% 143.860 119.883 89.912 71.930 57.544
100% 179.825 149.854 112.390 89.912 71.930
200% 359.650 299.708 224.781 179.825 143.860
300% 539.474 449.562 337.171 269.737 215.790
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7.2 Teaching pendant function (For screw removal)

[Setup of work information]

o [?]eeens Located in the yellow field above“®2’ in the center of the screen.
When this switch is touched, the “C INFO SETUP"esar (for help) appears. Descriptions on the
values of work information (C1, C2) shown on thisegn are as shown below.

C INFO SETUP (1/2) screen C INFO SETUP (2/2) screen

C INFO SETUP(1/2) RET C INFO SETUR(2/2) RET
Cl=

ENCCREW PARAMETERS SETUR [17-5]
walid only with
, 2 awxiz capable machine

MOTIOW SETUF [0~-3] TORGUE CH SETUF FOR

SCREW TIGHTEWING DRIVER

1~d4:5crew feed + Tighten . .
z 0o~~15:Corresponding with och to 15ch

5~G:Re torguelno screw feed)
3:Pass motilon(move only)
0:Tabhle (block) end

WORK INFO (C1, C2) SETUP

Setup of work information (C1)

C1 -_ * *
LJﬁJ_, Screw parameters setup [1 5]

(Valid only with Z axis capable machine)

Motion setup [0 -9]
1-4: Screw feed + Tighten (Feed and
tightening)

5-8: Retightening torque (no screw feed)
9: Pass motion (move only)

0: Table (block) end

Setup of work information (C2)
C2=

Torque ch setup for screw
tightening driver
00-15: Corresponding with Och to 15cH
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