Part Number: 194798-1CD
Revision: 2

YASKAWA

MOTOMAN-HC20DTP
Dust-Proof/Drip-Proof Specification

Quick Start Guide
Using the Smart Pendant

» Manipulator Type: YR-1-06VXCP20-B00

(Built-In Air Hoses, Ethernet and I/O Cables Specification)
* Applicable Robot Controllers: YRC1000/YRC1000micro
» Smart Pendant Type: JZRCR-APP30-1

Have the following information available when

contacting the YASKAWA Representative:

e System

e Primary Application

e Software Version (Located on Programming Pendant by selecting:
{Main Menu} - {System Info} - {Version})

e Warranty ID (Located on Robot Controller)

e Robot Serial Number (Located on Manipulator data plate)

e Robot Sales Order Number (Located on Robot controller data plate)

Unpacking and
Checking the Product

Transportation and
Installation

Connecting
the Robot Controller

Turning ON the Robot Controller
Power Supplies

Controlling the Manipulator

Mounting and Wiring
the Hand

Use for urgent or emergency needs for technical support, service and/or replacement parts
¢ Routine Technical Inquiries: techsupport@motoman.com

Allow up to 36 hours for response

The Americas YASKAWA Representative

e 24-hour Telephone Number: (937) 847-3200

Settings

Programming
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i.1 Introduction to This Manual

1.1

Introduction to This Manual

Intended Audience

This manual is for customers who are using a YASKAWA collaborative robot for the first time.

This manual describes the necessary operations in order, from installing the collaborative robot to teaching pick-
and-place operation.

Read and understand this manual to ensure the correct usage of the product. Keep this manual in a safe place so
that it can be referred to whenever necessary.

Note:

Assume that items not described in this manual are either prohibited or not possible.

General items related to safety are described in chapter 1 "Safety" in the instructions for the robot controller that
will be used. Carefully read and understand the instructions before reading this manual and use the product
correctly.

Precautions for Safely Using a Collaborative Robot

A collaborative robot cannot be used safely as-is and without a safety fence when delivered. The customer
(including the system integrator) must conduct risk assessments and implement risk reduction measures on their
own, and then check if potential hazards have been eliminated.

&
[ W
After delivery Cannot be used safely

.

. 7 Caught
Risk assessment - by robot

Bone

e Where are the hazards? (ldentify hazard sources.) ;
racture

o What kinds of risks can those hazards cause? (Estimate the risks.)
o Are those risks acceptable? (Evaluate the risks.)

1
Bruising

Set the robot to stop when a certain amount of
force is applied.
=P \itigate impacts when hit or caught by the robot.

Risk reduction

e How can risks be reduced?
(Review risk reduction measures.) Set operating speed to low speed.

o Implement risk reduction measures. =P Allow workers to notice the robot before
they are hit or caught.

~ » *

Can be used safely

HW2480569
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i.1 Introduction to This Manual

i.1.3  Applicable Products

This manual describes the following products.

Product Type Specifications
Robot Controller YRC1000 ERAR-1000-06VXH25-**%* -
YRC1000micro ERBR-100-06VXH12-**%* -

Manipulator

YR-1-06VXCP20-B00

Built-in air hoses, Ethernet and 1/0 cables
specification

Smart Pendant

JZRCR-APP30-1

i.1.4 Related Manuals

The following manuals describe the precautions, control functions, usage procedures, and troubleshooting proce-

dures when using a robot in detail.
Refer to these manuals for detailed procedures on using the product.

HW2480569 01144



Introduction to This Manual

Manual No. */

Category Manual Name Overview YRC1000
YRC1000 X
micro
Manipulator MOTOMAN-HC20DTP Describes information about the
Instructions manipulator, such as basic specifica- HW2480394
. . . tions, installation, and spare parts.
Dust-Proof/Drip-Proof Specification
MOTOMAN-HC20DTP Describes the maintenance procedures
Maintenance Manual fF)r the m.ampula.tor, such as precau- HW2480456
. . . tions for inspections and procedures
Dust-Proof/Drip-Proof Specification for replacing parts.
MOTOMAN-HC20DTP Describes the setup procedures and
Setup Guide manuals for users to refer to when
installing the manipulator for the first HW2380361
time after the product has been
delivered.
Robot Controller | YRC1000/YRC1000micro Describes information on collaborative
Collaborative Operation Instructions operation functions and configuration HW1484764
procedures.
YRC1000/YRC1000micro Describes the differences between
Supplementary Instructions for HC Series standar.d robots and 'collabgrat1ve
robots in the following main robot con-
troller manuals.
I . HW1484756 | HW1485285
* Instructions
¢ Maintenance Manual
* Instructions for Functional Safety
Function
YRC1000/YRC1000micro Describes the residual risks and safety
Notes for Safe Operation precautions when using a robot. R-AN-A308 | R-AN-A309
YRC1000/YRC1000micro Describes the maintenance procedures
Maintenance Manual for the robot controller, such as peri- RE-CHO- RE-CHO-
odic inspections and procedures for All4 AllS
replacing parts.
YRC1000/YRC1000micro Describes the instructions used by the
. . bot controller RE-CKI-A466 | RE-CKI-A468
Options Instructions for Inform Language ro :
YRC1000/YRC1000micro Describes concurrent I/0O, which is an
Options Instructions for Concurrent [/O /O control function in the robot RE-CKI-A467 | RE-CKI-A469
controller.
YRC1000/YRC1000micro Describes the following items in
Instructions details:
* Robot safety precautions RE-CTO- RE-CTO-
* Robot controller specifications, A221 A222
installation, and wiring
* Robot control functions
YRC1000/YRC1000micro Describes the causes of and corrective
actions for alarms. RE-CER- RE-CER-
Alarm Codes A600 A601
(Major Alarms) (Minor Alarms)
YRC1000/YRC1000micro Describes detailed information on
Smart Pendant functions and operating HW1485509

Instructions for Smart Pendant

procedures.

*1 Read the manual for the robot controller that will be used.

HW2480569
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i.2 Notes for Safe Operation

Notes for Safe Operation

Safety Information

To prevent personal injury and equipment damage in advance, the following signal words are used to indicate
safety precautions in this manual. The signal words are used to classify the hazards and the degree of damage or
injury that may occur if a product is used incorrectly. Information marked as shown below is important for safety.
Always read this information and heed the precautions that are provided.

A DANGER

Indicates precautions that, if not heeded, are likely to result in loss of life, serious injury, or
fire.

/\ WARNING

Indicates precautions that, if not heeded, could result in loss of life, serious injury, or fire.

/\ CAUTION

Indicates precautions that, if not heeded, could result in relatively serious or minor injury, or
in fire.

Indicates precautions that, if not heeded, could result in property damage.

i.2.2

Visual Aids

The following aids are used to indicate certain types of information for easier reference.

“@ Indicates precautions or restrictions that must be observed. Also indicates alarm displays and other precautions that will not
result in machine damage.

Important

@ Indicates definitions of difficult terms or terms that have not been previously explained in this manual.
Term

Information Indicates supplemental information to deepen understanding or useful information.

HW2480569 11/144



i.2 Notes for Safe Operation

2.3

General Precautions

* Figures provided in this manual are typical examples or conceptual representations. There may be differences between them and actual
wiring, circuits, and products.

¢ The products shown in illustrations in this manual are sometimes shown with their covers or protective guards removed to illustrate
detail. Always replace all covers and protective guards before the product is used.

* If a new copy of this manual is required because it has been lost or damaged, contact your nearest YASKAWA representative or one of
the offices, and inform them of the manual number.

This manual is subject to change without notice for product improvements, specifications changes, and improvements to the manual
itself. The manual number of this manual will be updated and revisions issued when changes are made.

* Any and all quality guarantees provided by YASKAWA are null and void if the customer modifies the product in any way. YASKAWA

disavows any responsibility for damages or losses that are caused by modified products.

HW2480569
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i.3 Using This Manual

()

Using This Manual

i.3.1

Terms

"MOTOMAN" is the product name for industrial robots manufactured by YASKAWA.

MOTOMAN consists of a manipulator, which is the robot itself, a robot control panel, a Smart Pendant, and a

manipulator cable.

Interpret the devices described in this manual as shown below.

Device

Name in This Manual

Robot

Manipulator

Robot control panel

Robot controller

i.3.2

Trademarks

The product names and company names used in this manual are the trademarks or registered trademarks of the
respective company. TM and the ® mark do not appear with product or company names in this manual.
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i.3 Using This Manual
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1.1 _Unpacking the Shipping Crate

1.1 Unpacking the Shipping Crate

NOTICE

When the manipulator and controller are received in a shipping crate, unpack them in a level
location near the installation location of the manipulator.

If the products are unpacked in an unstable location, there is a risk the manipulator and robot controller may
fall over and be damaged.

The Smart Pendant may also be dropped and damaged.
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1.2 Checking the Received Products

1.2

Checking the Received Products

Confirm that all of the ordered products have been received.

1.2.1

Components in a Basic Robot System

Name

Standard/Option

Remarks

Manipulator

Standard component

Includes accessories.

Robot controller
YRC1000
or YRC1000micro

Standard component

Includes spare parts.

Standard component

Includes spare parts.

Smart Pendant

Standard component

Mode selector key (2 keys)

Manipulator cables (3 types)

Standard component

Connects the manipulator and robot controller.
* Manipulator cable

* Torque sensor cable (TQ)

* Switch/lamp cable (SW)

CD-ROM (connected to a USB port)

Standard component

Contains PDF copies of the manuals.

HW2480569 177144
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1.2 Checking the Received Products

1.2.2 Manipulator Accessories

Purpose Name Typel/Specifications Quantity
Installing the manipulator Hexagon socket head cap screw | M16 (length: 50 mm) ‘\,ﬁ“"‘ 4
. ®
*trivalent chromate*
Spring washer Ml16 @ 4
*stainless steel®
Washer M16 4
*stainless steel*
Grease replenishment for the Union KQ2F06-01N %ﬂ 6
manipulator

1.2.3 YRC1000 Robot Controller Accessories

1.

Replacement Fuses

Name Quantity Specifications Type
10-A fuse 2 10 A, 500 VAC FNQ-10 10A, 500VAC
10 A, 600 VAC SC-10 10A, 600VAC
Glass cartridge fuse 1 3.15A,250V 02173.15P 3.15A, 250V
Micro fuse 1 1.0A, 250V HMI10 1.0A, 250V
Tools for Wiring
Name Quantity Type
Wiring tool for WAGO 2 231-131
connectors
Wiring tool for WAGO 1 734-230
connectors
Wiring tool for WAGO terminal 1 210-119SB
block

Information 1.

[T YRC1000 Maintenance Manual (Manual No.: RE-CHO-A114)

The fuses are replacement parts. Refer to the following manual for details on replacement procedures.

2. Use the wiring tool for WAGO connectors when connecting wires to the control power supply unit and
general-purpose 1/0 circuit board in the robot controller. Refer to the following manual for details on

wiring procedures.

Y] YRCI1000 Instructions (Manual No.: RE-CTO-A221)
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1.2 Checking the Received Products

1.2.4 YRC1000micro Robot Controller Accessories

1. Parts for Connecting the Primary Power Supply

“@ Cable clamps, power outlet plugs, and power wires (cables) are not included with the product. The customer is
responsible for these parts.

Important
Quan-
Name tity Type
L-shaped angled plug for the primary 1 CE05-8A18-10SD-D-BAS(R1)
power supply cable
End bell 1 CE3057-10A-1-D

2. Part for Short-Circuiting the Safety Signals

Name Qt‘;:; n- Type

Dummy connector (Safety) for short-cir- 1 CBL-AR001

cuiting the safety signals

1.2.5 Verifying the Order Numbers

/\ WARNING

Verify the order numbers on the robot and robot controller are the same. Each robot was
configured with unique home position data at the factory. Use extra caution when installing
multiple robots.

There is a risk of injury or damage due to malfunction.

Unpacking and Checking the Product

Verify that the order numbers on the nameplates of the manipulator and robot controller
match.

ORDERNO. 1oy v nes
NJ4061

Oy bAAEEDIY FO—3(F, FEROF—5D
[E—No. & U CHRIMER < 2E L.

THE MANIPULATOR AND CONTROLLER
SHOULD HAVE SAME ORDER NUMBER.

ORDER No. S§12345 -*-****

NJ4014 -1
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1.2 Checking the Received Products
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2.1 Transporting the Manipulator

2.1

Transporting the Manipulator

Mass: 160 kg (including the shipping brackets)

Table 2.1 Required Items

Name

Remarks

Hex key

For removing the shipping brackets.

Torque wrench

For mounting the shipping brackets.

However, this is not necessary because the shipping brackets are mounted to the manipulator
when shipped from the factory.

Hanging tool

Example: Wire or nylon sling.

Be sure to use a hanging tool for a four-wire sling with a length of 2000 mm or longer.

Shipping bracket (4 brackets)

Hexagon socket head cap screw

* M10 (length: 35 mm) (4 screws)
¢ MBS (length: 20 mm) (4 screws)
¢ M4 (length: 16 mm) (2 screws)

Spring washer M10 (4 washers)

‘Washer M10 (4 washers)

Conical spring washer
* M8 (4 washers)
¢ M4 (2 washers)

Included with the manipulator. The manipulator is shipped from the factory with these parts
mounted as the transportation parts.

Important

3 ‘When moving the manipulator to another location, such as when changing the production line, set the manipulator to the
following transportation posture.

o

I5e)

o

-
D 57
3 Se
(750)
ot/ PGoN
i b5, : !
29 Unit: mm

LIGHTLON #510 (single-sided adhesive processing, 50 mm x 90

A | Shipping bracket 1 (type: HW1308958-1) E |mm)
Two sheets pasted on top of each other on shipping bracket 4.

B | Shipping bracket 2 (type: HW1308959-1) F ﬁ?:;ilrr)lg tool (for four-wire sling with a length of 2000 mm or

Continued on next page.
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2.1 Transporting the Manipulator

Continued from previous page.

Shipping bracket 3 (type: HW1308960-2)

Position of the center of gravity

Shipping bracket 4 (type: HW2401666-1)

Table 2.2 Angle and Pulses of Each Axis When Shipped from the Factory

Axis Pulses Angle
S 0 0°
L -76585 -20°
U -186473 -67°
R 0 0°
B 321596 137°
T 0 0°

The transportation parts (shipping brackets, hexagon socket head cap screws, spring

washers, washers, and conical spring washers) are mounted to the manipulator when it
is shipped from the factory. Check again that the hexagon socket head cap screws have
been fastened before transporting the manipulator.

A | Shipping bracket 1 (type: HW1308958-1)

mm) (2 screws)

E |* Spring washer M10 (2 washers)
* Washer M10 (2 washers)
Tightening torque: 48 N'm (4.9 kgf'm)

* Hexagon socket head cap screw M10 (length: 35

* Hexagon socket head cap screw M8 (length: 20 mm)

o (2 screws)
B | Shipping bracket 2 (type: HW1308959-1) F |, Conical spring washer M8 (2 washers)
Tightening torque: 24.5 N-m (2.5 kgf'm)
* Hexagon socket head cap screw M4 (length: 16 mm)
(2 screws)
C | Shipping bracket 3 (type: HW1308960-2) G

* Conical spring washer M4 (2 washers)
Tightening torque: 2.8 N-m (0.29 kgf-m)

D | Shipping bracket 4 (type: HW2401666-1)

HW2480569

23/144

Transportation and Installation



2.1 Transporting the Manipulator

2. Pass the hook of the hanging tool through the holes in each of the two places on ship-
ping bracket 1 and shipping bracket 2, hoist the manipulator with a crane, and transport
it to the installation location.

N
\

3. Remove the shipping brackets.

“@ Carefully store the transportation parts (shipping brackets, hexagon socket head cap screws, spring washers,
washers, and conical spring washers) that were removed. The transportation parts are required when moving
Important and transporting the manipulator again.
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2.2 Installing the Manipulator

2.2

Installing the Manipulator

/\ WARNING

Do not use the manipulator when it is not fixed to the installation surface with bolts.

The manipulator may fall over and cause injury or damage.

2.21

Required Items

Name Typel/Specifications Quantity
Hexagon socket head cap screw *trivalent chromate* */ M16 (length: 50 mm) 4
Spring washer *stainless steel* */ Ml6 @ 4
Washer *stainless steel* */ MI16 4
Baseplate *2 A thickness of 40 mm or greater is 1
recommended.
Anchor bolt *2 M16 or larger is recommended. 4

*1 Included with the manipulator.
*2 Not provided by YASKAWA.

2.2.2

Strength of the Installation Surface

The installation of the manipulator is critical for maintaining appropriate functionality. Design and construct a
base that can fully withstand the maximum reaction force of the manipulator.

@

Important

Ensure the installation surface of the manipulator has a flatness of 0.5 mm or lower. If the flatness of the installation surface

is poor, the manipulator may deform and lose appropriate functionality.

HW2480569
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2.2 Installing the Manipulator

Table 2.3 Manipulator Installation Reaction Force/Torque

When Rotating Horizontally

When Rotating Vertically

Reaction Force Fy Torque My Reaction Force Fy Torque My
During an emergency stop |4120 N 4591 N'm 2502 N 6121 N'm
(420 kgf) (468 kgt'm) (255 kgf) (624 kgf'm)
During acceleration/ 1275 N 1373 N'm 834 N 2296 N'm
deceleration (130 ke (140 kef-m) (85 kef) (234 kef'm)

2.2.3

Fixing the Manipulator to the Floor

1. Fix the baseplate to the floor with the anchor bolts.

2. Fix the manipulator to the baseplate with the hexagon socket head cap screws. (4
screws) Tightening torque: 206 N-m (21 kgf-m)

50 mm) (4 screws)

40 or

greater 20

Unit: mm

Hexagon socket head cap screw M 16 *trivalent chromate* (length:

Manipulator base

B | Spring washer M 16 *stainless steel* (4 washers)

Baseplate (with a thickness of 40 mm or greater is
recommended)

C | Washer M16 *stainless steel* (4 washers)

260
-:C-_)E 15340.1
32 10640.1
c D = A
o gg /
2ee
a {4 4 e
T
™
) I/q"\v\\ E
©
~
L,
AA‘—/‘/
= — \Ad
533 =
$82g \
SO«
S0
o £
g3 C Unit: mm

Anchor bolt (M16 or larger is recommended)

HW2480569
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2.2 Installing the Manipulator

A |Baseplate ‘ C ‘Hole for mounting body: ¢18 (4 places)

Reference hole: ¢12H7 (*§°'®)

Reamed hole depth: 12

2.2.4 Grounding the Manipulator

Ground the manipulator to a ground resistance of 100 Q or less in accordance with all relevant local and national
electrical codes. Connect the manipulator directly to the ground wire.

Table 2.4 Required Iltems

Name Remarks
5.5 mm? or larger ground wire This part is not provided by YASKAWA.
Spanner/wrench For tightening the grounding bolt.

5 * Do not share the ground wire for the manipulator with any other ground wires or grounding electrodes, such as those for
electrical power, motors, or welders.

Important ¢ Ground the manipulator in accordance with all relevant local and national electrical codes when using metallic ducts, met-
allic conduits, or cable trays to install cables.

/\ WARNING

Always connect the ground terminal to a grounding electrode with a resistance of 100 Q or
less.

There is a risk of fire or electric shock.

Bolt M8 (for grounding)

Included on the manipulator.

B | Ground wire (5.5 mm? or larger)

HW2480569 271144
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2.3 Transporting the YRC1000 Robot Controller

2.3 Transporting the YRC1000 Robot Controller

The mass of the YRC1000 robot controller depends on the model as given below.
Table 2.5 YRC1000 Robot Controller Mass

YRC1000 Robot Controller Model Specifications Approx. Mass (kg)
Small-capacity model Specification for Japan 60
Specification for Asia, North America, and 70
Europe

As a basic rule, use a crane when transporting the YRC1000 robot controller.

NOTICE

Transport the product so that it is not exposed to excessive vibration or shock.
Performance will be affected because this product is a precision machine.

Table 2.6 Required ltems

Name Remarks
Eye bolt Included with the robot controller when shipped from the factory.
Hanging tool This part is not provided by YASKAWA. Select a wire or nylon sling according to the mass of the robot
controller.

1. The eye bolts are attached to the robot controller when shipped from the factory. Check
again that the eye bolts have been fastened before transporting the manipulator.

2. Pass the hanging tool through the eye bolts, hoist the robot controller with a crane, and
transport it to the installation location.

A | 45° or wider

‘ B ‘Eye bolt M12 (4 bolts)
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2.4 Installing the YRC1000 Robot Controller

2.4 Installing the YRC1000 Robot Controller

A bracket for fixing the robot controller is not provided by YASKAWA. The recommended bracket is given

below.

Information Refer to the following manual for details on the installation environment of the robot controller.
(I YRC1000 Instructions (Manual No.: RE-CTO-A221)

Table 2.7 Required Items (Recommended Items)

Name

Recommended Specifications

Quantity

Remarks

Mounting screw

M12 (length: 20 mm)
Note:

Tightening torque: 45 N-m
(4.6 kgf'm)

<

4
Select the screws based on a thread length of 14 mm for the
sides of the robot controller.
Fixing bracket \ Hole ¢14 (2 places) -
Plate thickness 6 mm
4

Use the screw holes (M12) on the sides of the robot controller to fix it to the floor or a
pedestal.

HW2480569 201144
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2.4 Installing_; the YRC1000 Robot Controller

Ensure space to open the robot controller door for inspection.

A
Important -~
o
=
1%}
N B
-/
~
N
<~
! . [
3
0 C
S |
©
= A
-/
A | Wall C |Robot controller door

Robot controller —

mately 300 mm or greater from the walls.
Important

For the work space during maintenance, install the YRC1000 robot controller in a location with a gap of approxi-

A
598 L 427 ! 300
o ! 3
>
)
| A | Front side of robot controller | B [ Side of robot controller
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2.5 Transporting the YRC1000micro Robot Controller

2.5

Transporting the YRC1000micro Robot Controller

The mass of the YRC1000micro robot controller depends on the specifications as given below.

Table 2.8 YRC1000micro Robot Controller Mass

YRC1000micro Robot Controller Specifications

Approx. Mass (kg)

Specification for Japan, North America, and Asia

16.5

Specification for Europe

20

When transporting the YRC1000micro robot controller, use a cart or have two workers lift and carry the robot
controller from its bottom. Be careful not expose the product to excessive vibration or shock during transport.

Note:

Use a lifter to lower the product from a rack or shelf.

=
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2.6 Installing the YRC1000micro Robot Controller

2.6

Installing the YRC1000micro Robot Controller

A bracket for fixing the robot controller is not provided by YASKAWA.

Figure 2.1 Installation Example of the YRC1000micro Robot Controller

Information Refer to the following manual for details on the installation environment of the robot controller.
[T YRC1000micro Instructions (Manual No.: RE-CTO-A222)

Table 2.9 Required Items

Quan-

Name Specifications tity Remarks
Mounting screw M5 12 |Material: Mild steel or a stronger material
Note:
Select screws with a thread length that is the thickness of
the fixing bracket + 5 mm or less.
Fixing bracket 4 Prepare fixing brackets according to the

mounting method of the robot controller.

NOTICE

If the thread length of the mounting screws exceeds the thickness of the mounting bracket +
5 mm, the components inside the robot controller may be damaged.

Use the screw holes M5 (8 places) on the sides of the robot controller to fix it to the floor or

a pedestal.

Side Mounted Horizontally Mounted

5% —

I ...'— .[ ] %

| S

]

Left Side View Front Side View Right Side View
A

«© f ©
© 0
o d - [ 1s
o~
hggl| 235 || 262 262|| 235 |[1881
N N

A MS5 tapped holes (hole depth: 5 mm) (4 places)
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2.6 Installing the YRC1000micro Robot Controller

“@ 1. Ensure the following space when the YRC1000micro robot controller lays flat (horizontally mounted).

Space for Manipulator Cable

Important
, //////////////
L -
' . ' o 65 mm
E
g £
3 — S
Left Side View
7/
? Air E?
120 mm
Z ////////////
2. Ensure the following space when the YRC1000micro robot controller is side mounted.
Top Side View Space for Manipulator Cable
Front Side View Right Side View
NN /,
N
R N
1o \
60mm OB §
o N .
: § /‘IZO mm ‘Me=>
> . \ / => [100 mm,
NN /)
BN
Information The YRC1000micro robot controller is free-standing. Install the robot controller so that it is not exposed to exces-

sive shock.

Refer to the mounting procedures in the following manual when side mounting the robot controller.
(TN YRC1000micro Instructions (Manual No.: RE-CTO-A222)
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2.6 Installing the YRC1000micro Robot Controller
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Connecting the Robot Controller
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

3.1

Connecting the YRC1000 Robot Controller and Other

Devices

A B C E F
- \
et
/A
C ) G
H
Symbol Name Symbol Name

A Primary power supply cable F Smart Pendant
B Robot controller G Pendant connection cable
C Manipulator cables (3 types) H Ground wire
D Manipulator 1 Grounding equipment (earth)
E Baseplate J Primary power supply

3.1.1

Connecting the Manipulator

Table 3.1 Required ltems

i 2
Power outlet plug */ Cable size 3.5 mm

Ground wire */

Name | Specifications Quantity Remarks
Manipulator cable 1 Included with the manipulator.
Torque sensor cable 1
Switch/lamp cable 1
Power supply cable */ Power requirement 1.0 kVA 3 Robot controller breaker capacity: 15 A

Earth leakage breaker *2

Phillips screwdriver

Flat head screwdriver

*1 Not provided by YASKAWA.

*2 Refer to the following manual for selecting the earth leakage breaker.

M YRC1000 Instructions (Manual No.: RE-CTO-A221)
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

YRC1000

1. Connect the 1BC connector on the manipulator cable to the manipulator.

Insert the manipulator cable into the 1BC connector, and turn the connector lever on the manipulator
cable side to the locked position to connect the connector.

Connecting the Robot Controller

H
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

2. Use the same procedure to connect the X1 connector on the manipulator cable to the
robot controller.

3. Connect the switch/lamp cable to the [SW] connector on the manipulator and the [-X74]
connector on the robot controller.

Turn the tip of the cable connector with the arrow in the direction of the arrow to lock the cable.

4. Use the same procedure to connect the torque sensor cable to the [TQ] connector on
the manipulator and the [-X73] connector on the robot controller.
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

3.1.2 Connecting the Primary Power Supply

1. Using a flat head screwdriver, rotate the door lock of the robot controller 90 degrees

clockwise.

Q

p Door lock

Turn clockwise

Flat head
screwdriver
Door lock

Main power
supply switch

3. Open the robot controller door.

HW2480569
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

4.

Pull the breaker cover straight off.

Connect the ground wire to the ground terminal (M6 screw).

Power requirement: 1.0 kVA
Cable size (for flexible cable (3 cores)): 3.5 mm?

Breaker capacity: 15 A

Note:

1. The ground wire is not provided by YASKAWA.

2. Ground the robot controller to a ground resistance of 100 Q or less in accordance with all relevant local and national electri-

cal codes.
* Ground resistance of 100 Q or less (200 to 240 VAC specification)
* Ground resistance of 10 Q or less (380 to 480 VAC specification)

Ground terminal (M6 screw)

Ground wire

@

Important

 Always use an earth leakage breaker for a ground resistance of 100 Q or less. Refer to the following manual
for details.

(T YRC1000 Instructions (Manual No.: RE-CTO-A221)

* Do not share the ground wire for the robot controller with any other ground wires or grounding electrodes,
such as those for electrical power, motors, or welders.

* Ground the robot controller in accordance with all relevant local and national electrical codes when using met-
allic ducts, metallic conduits, or cable trays to install cables.

HW2480569
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

Connect the primary power supply.

Mount the breaker cover.

Close the robot controller door and turn the door lock 90 degrees counterclockwise.

Turn counterclockwise
@ Door lock

Flat head screwdriver

Door lock

HW2480569 411144
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3.1 Connecting the YRC1000 Robot Controller and Other Devices

“@ Install a dedicated breaker for the robot controller to the primary power supply.

Important

Jig control
panel

Robot controller

3.1.3 Connecting the Smart Pendant

Connect the Smart Pendant cable to the robot controller.

Smart Pendant cable

Connector

“@ Insert the cable into the connector so that the arrow on connector of the robot controller is lined up with the triangle mark
on the connector of the cable.

Important

HW2480569
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3.2 Connecting the YRC1000micro Robot Controller and Other Devices

3.2

Connecting the YRC1000micro Robot Controller and

Other Devices

A B C D E F
=
- \
2 1[ W=
| 1% |
) G
H
Symbol Name Symbol Name
A Primary power supply cable F Smart Pendant
B Robot controller G Pendant connection cable
C Manipulator cables (3 types) H Ground wire
D Manipulator I Grounding equipment (earth)
E Baseplate J Primary power supply

3.2.1

Connecting the Manipulator

Table 3.2 Required Items

Name l

Specifications

Quantity

Remarks

Manipulator cable

1

Included with the manipulator.

Torque sensor cable

1

Switch/lamp cable

Dummy connector for short-circuiting the safety signals

Included with the robot controller.

L-shaped angled plug for the primary power supply cable

End bell

Straight plug for the primary power supply cable

Must be purchased separately if the robot con-
troller is side mounted.

Power supply cable */ Power requirement 1.0 kVA

Cable clamp *I Cable size 3.5 mm?2

Power outlet plug */

Ground wire */

Robot controller circuit protector capacity: 16 A

Circuit protector

Phillips screwdriver

*1 Not provided by YASKAWA.
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3.2 Connecting the YRC1000micro Robot Controller and Other Devices

X1 -X74 -X73

[
»SAFETY j_'==-

YRC1000micro

Connect the 1BC connector on the manipulator cable to the manipulator.

Insert the manipulator cable into the 1BC connector, and turn the connector lever on the manipulator

cable side to the locked position to connect the connector.
oW
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3.2 Connecting the YRC1000micro Robot Controller and Other Devices

2. Use the same procedure to connect the X1 connector on the manipulator cable to the
robot controller.

3. Connect the switch/lamp cable to the [SW] connector on the manipulator and the [-X74]
connector on the robot controller.

Turn the tip of the cable connector with the arrow in the direction of the arrow to lock the cable.

4. Use the same procedure to connect the torque sensor cable to the [TQ] connector on
the manipulator and the [-X73] connector on the robot controller.

-
K
©
5
c
<}
O
-
s}
Q
[}
14
[}
=
£
()]
=
=
[ 8]
@
c
c
Q
O

5. Connect the dummy connector for short-circuiting the safety signals to the SAFETY
connector on the robot controller.

“@ Always connect the dummy connector for short-circuiting the safety signals. If this connector is not connected,
protective stops and external emergency stops will occur.

Important
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3.2 Connecting the YRC1000micro Robot Controller and Other Devices

3.2.2 Connecting the Primary Power Supply

1. Connect the L-shaped angled plug for the primary power supply to the power supply
connector on the robot controller.

2. Connect the primary power supply to the robot controller.

Note:
Confirm that the circuit protector of the robot controller is turned OFF.
Note:

A straight type plug is required if the robot controller is side mounted.

Power supply connector ‘ C |Cable clamp

A

B ‘L-shaped angled plug ‘ — ‘_
Table 3.3 Power Supply Connector (ACIN) Pin Assignments on the YRC1000micro (Three-Phase

Power Supply)
Pin No. Signal Name Description
A L1 AC input (L1/R phase)
B L2 AC input (L2/S phase)
C L3 AC input (L3/T phase)
D P.E. Protective grounding

Table 3.4 Power Supply Connector (ACIN) Pin Assignments on the YRC1000micro (Single-Phase

Power Supply)
Pin No. Signal Name Description
A L1 AC input (L1/R phase)
B N.C. No connection
C L3 AC input (L3/T phase)
D P.E. Protective grounding

HW2480569
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3.2 Connecting the YRC1000micro Robot Controller and Other Devices

“@ Install separate breakers for the primary power supply.

Important

Jig control

Robot controller
panel

3.23

Connecting the Smart Pendant

Connect the cable to the [-X81] connector on the robot controller.

Note:

Confirm that the pins of the robot controller and cable connectors are aligned before inserting the connector.

Connector (-X81)

Smart Pendant cable

|2
..
L
=
=
-

o
o+

@

Important

When the Smart Pendant is not used, attach the connector for short-circuiting the Smart Pendant safety signals to the [-X81]

connector on the robot controller. The robot controller will not start if this connector is not attached.

HW2480569
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3.2 Connecting the YRC1000micro Robot Controller and Other Devices
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Turning ON the Robot Controller
Power Supplies

This chapter describes the how to turn ON/OFF the robot controller power supplies, how to check the
power supplies, and how to reset alarms that may occur when the power supplies are turned ON.

4.1 Turning ON/OFF and Checking the Power Supplies ........cccuerrcmirerisnrsnssenns 50
4.1.1 Turning ON the Main Power SUPPIY ....ccccccriiiriciccccrrer e 50
4.1.2 Checking Operation of the Emergency Stop Button and Servo
o T 51
4.2 Corrective Actions for Alarms at Initial Startup ........cccoceeerrerrsrccrncrccnscnieenns 54
4.2.1 Correcting Alarm 6022 EXTERNAL FORCE ESTIMATION ERROR and
Alarm 6004 ESCAPE FROM CLAMPING ERROR(PFL).......cceeeoeiieeeeanens 54
4.2.2 Correcting Alarm 4107 OUT OF RANGE(ABSO DATA).....ccccereorirerrinranneenns 56
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4.1 Turning ON/OFF and Checking the Power Supplies

4.1 Turning ON/OFF and Checking the Power Supplies

The main power supply and servo power are required to move the manipulator. Before moving the manipulator,

first turn ON/OFF these power supplies and check the correct operation of the emergency stop button.

4.1.1 Turning ON the Main Power Supply

1. Turn ON the main power supply to the robot controller.

YRC1000 YRC1000micro
WXON ON

W
¥

2. Confirm that the startup window is displayed on the Smart Pendant.

It will take approximately three minutes until the window is displayed.

HW2480569
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4.1 Turning ON/OFF and Checking the Power Supplies

YASKAWA

° Create User Interface
@ configure Networking

° Connect to Controller

@ read Files

The main power supply is working correctly when the startup window is displayed.
Refer to the following section if an alarm is displayed on the Smart Pendant.

5 4.2 Corrective Actions for Alarms at Initial Startup on page 54

This concludes the procedure.

41.2

Checking Operation of the Emergency Stop Button and Servo
Power

Confirm the operation to turn ON/OFF the servo power, and confirm that the servo power is canceled when the
emergency stop button is pressed.

l.

Confirm that the collaborative operation LED on the manipulator is lit in green.

d |
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4.1 Turning ON/OFF and Checking the Power Supplies

Information * A green lit LED means collaborative operation is enabled. Enabled is the default setting. If the LED is not
lit, the subsequent operations cannot be performed.

* When using the YRC1000micro robot controller, protective stop and external emergency stop alarms will
occur if the connector for short-circuiting the safety signals is not connected to the robot controller. Refer to
the following section for details.

5 [.2.1 Components in a Basic Robot System on page 17

2. Tap {SERVO} to turn ON the servo.

The correct operation of servo power ON can be confirmed.

4. Press the emergency stop button.

YRC1000 YRC1000micro

There is an emergency stop button on the YRC1000. There is an emergency stop button on the Smart Pendant.

The emergency stop button on the Smart Pendant can also be
used.

Note:

The YRC1000micro is not equipped with an emergency stop
button.

5. Confirm that {SERVO} changes back to blue.
A blue {SERVO} means the servo power has been turned OFF.
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4.1 Turning ON/OFF and Checking the Power Supplies

6. Turn the emergency stop button in the direction of the arrows to reset the emergency

stop.

YRC1000

YRC1000micro

J-.‘

This concludes the procedure.
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4.2 Corrective Actions for Alarms at Initial Startup

4.2 Corrective Actions for Alarms at Initial Startup

The following alarms may occur when the manipulator is first started.

If the following alarms occur, take the corrective actions described in the reference section.

Alarm No. Alarm Name Possible Cause Reference Section

* A large force was applied when the power supply to the
EXTERNAL FORCE ESTI- robot controller was turned ON.

6022 1
MATION ERROR * The home positions of the torque sensors have greatly 5" 4.2.1 Correcting Alarm
deviated. 6022 EXTERNAL
FORCE ESTIMATION
* The manipulator cannot perform the escape operation ERROR and Alarm 6004
because a large force was applied when the power supply ESCAPE FROM
ESCAPE FROM CLAMP- to the robot controller was turned ON. CLAMPING ERROR
6004 . .
ING ERROR(PFL) * The manipulator cannot perform the escape operation (PFL) on page 54
because the home positions of the torque sensors have
greatly deviated.

* The motor axis became misaligned when the power sup- . )
ply was turned OFF. & 4.2.2 Correcting Alarm

OUT OF RANGE(ABSO . . . 4107 OUT OF RANGE
DATA) * There is a difference that exceeds the allowable range in (ABSO DATA) on page

the position of the motor axis when the power supply 56
was turned OFF and when it was turned ON.

4107

@ Escape Operation :
The operation in which the manipulator automatically moves in a safe direction from a clamped state.
Term

4.21 Correcting Alarm 6022 EXTERNAL FORCE ESTIMATION ERROR
and Alarm 6004 ESCAPE FROM CLAMPING ERROR(PFL)

Use the following procedure to reset alarm 6022 EXTERNAL FORCE ESTIMATION ERROR or alarm 6004
ESCAPE FROM CLAMPING ERROR(PFL) that occurs when the manipulator is first started.

Information If multiple alarms occur, use this procedure to reset both alarm 6022 and alarm 6004 in a single operation.

(1) Reset the Alarm

If an alarm occurs, the ERROR lamp on the Smart Pendant will be lit, an alarm window similar to the following
will be displayed, and the resume switch will be lit.

Select {RESET} to reset the alarm.

ESCAPE FROM CLAMPING ERROR (PFL)

When PFL is enabled, HC10 can detect clamping scenarios between
itself and its surroundings. If a clamp is detected while servos are ON,
this function suspends operation and moves the axis with the greatest
measured external force (opposite to the direction applied). I

This alarm occured due to a detected increase in clamping force during
the escape. Further details are provided in the help file (top-right).

1: If the robot crashed, reset alarm and carefully jog the robot. out

of the crash zone, If the robot cannot be move because of alarm, you can

use Brake Re!ease. to move the robot.
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4.2 Corrective Actions for Alarms at Initial S

tartup

(2) Change Security to {Safety}

To change the home position settings of the torque sensors, change the security access level to {Safety}.

1. From the status bar, select {MENU} - {Security: Edit}.
B iy lz Cew ]

E:r.'j Security: Edit

(] Home

Job List

=] CurrentJob

(/> 1/0 & Variables »

2. On the Security Access window, tap {SAFETY}.

Security Access

% Please select access level:

OPERATION EDIT MANAGEMENT

{current)

SAFETY SUPPORT

Please enter passcode:

& L EE N NN NN NENNN NN NN

Safety allows all Management actions in addition to
changing Safety related settings.

3. Enter the password and tap {ACCESS}.

Note:
The default password is set to "5555555555555555" (enter "5" 16 times).

(3) Setthe Home Positions of the Torque Sensors Again

If the home positions of the torque sensors have deviated, such as due to receiving a large shock, erroneous
detections will occur, such as a small external force being detected as a large external force.

To prevent erroneous detections, set the home positions of the torque sensors again.

Refer to the following section for the procedure to set the home positions of the torque sensors again.

& 7.3.2 Setting the Home Positions of the Torque Sensors Again on page 99

When the home position of the torque sensor is set again, press the resume switch on the manipulator.

HW2480569
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4.2 Corrective Actions for Alarms at Initial Startup

d |

This concludes the procedure.

4.2.2 Correcting Alarm 4107 OUT OF RANGE(ABSO DATA)

Use the following procedure to reset alarm 4107 OUT OF RANGE(ABSO DATA) that occurs when the manipu-

lator is first started.

(1) Reset the Alarm

If an alarm occurs, the ERROR lamp on the Smart Pendant will be lit, an alarm window similar to the following

will be displayed, and the resume switch will be lit.
Select {RESET} to reset the alarm.

OUT OF RANGE(ABSO DATA)

The position difference between when the power was tumed OFF and
when the power was tumed ON again exceeded the tolerance for the
manipulator or a station

This can occur when a manipulator 1) is shipped to a customer 2) I

experiences a hard stop during operation (i.e. E-Stop or Brake Release) or
3) after a backup file (CMOS BIN) is successfully loaded

Solution: Go to the Move Robot screen to the robot's

position. This procedure is provided in the help file (top-right)

See Alarm Hi;]!rg. for possible causes and solutions.

(2) Change Security to {SAFETY}

To confirm the position of the manipulator, change the security access level to {SAFETY}.

1. From the status bar, select {MENU} - {Security: Edit}.

@, security: Edit

-"';_' Home
Job List
Current Job

/> 1/O &Variables »
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4.2 Corrective Actions for Alarms at Initial Startup

2. On the Security Access window, tap {SAFETY}.

Security Access

% Please select access level:

OPERATION EDIT MANAGEMENT

{current)

SAFETY SUPPORT

Please enter passcode:

& ( E X R RN NN R NN N NN NN/

Safety allows all Management actions in addition to
changing Safety related settings.

3. Enter the password and tap {ACCESS}.

Note:
The default password is set to "5555555555555555" (enter "5" 16 times).

(3) Confirm the Position of the Manipulator

In the current state, there is a large difference between the position of the manipulator when the power supply
was turned OFF and when the power supply was turned ON. The alarm occurred because of this difference in
positions.

Confirm the position according to the rest of this procedure to eliminate this difference.

1. If the resume switch on the manipulator is lit, press the resume switch.

d |
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4.2 Corrective Actions for Alarms at Initial Startup

2. From the status bar, select {MENU} - {Robot Settings} - {Robot Configuration}.

5 iyl e ]

@ %, Security: Edit
_ Home
Job List
Current Job
/ariables »
Robot Settings r
Tools
User Frames
Zones
Robot Configuration
Robot Status Watch
Shock Detection
Limit Release

Brake Release

TJ' Safety Settings »

3. Tap {SERVO} on the status bar to turn ON the servo.

The button will turn green when the servo is turned ON.
4. Confirm that {Robot Position Confirm} is selected.

{CONFIRM POSITION} will be displayed and the orange box will flash. However, this will be dis-
abled if the robot position is incorrect.

& Robot Position Setup

Position Setup Home Calibration
Move to Reference Positions Used for Robot Operation 6
[] Edit Position
Robot Position W 0.000
Robot Position Confirm v p— "
R 0.000 ° (©) AXISREACHED |J
B 0.000 ° |ESENEFI

I 0.000 ° © coToAXIS

© coTOPOSITION
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4.2 Corrective Actions for Alarms at Initial Startup

5. Press and hold {GO TO POSITION}.

< Robot Position Setup

Position Setup

Home Calibration

Move to Reference Positions Used for Robot Operation

[] Edit Position

Robot Position
Robot Position Confirm

W

CONFIRM POSITION

When the robot moves to and reaches the confirmed position, { CONFIRM POSITION} will be

enabled.

& Robot Position Setup

Position Setup

0.000 -

0.000 -

0.000 °

0.000 °

0.000 -

0.000 -

| @
AV

©
| V

| ©
N\

| ©

N

©
| V

GOTOAXIS |
GO TO AXIS

GOTOAXIS |

GOTOAXIS |

GO TO AXIS

Home Calibration

Move to Reference Positions Used for Robot Operation

[] Edit Position

Robot Position
Robot Position Confirm

v
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0.000 °

0.000 °

0.000 °

0.000 °

0.000 °

© POSITION REACHED

HW2480569

(© AXISREACHED
(© AXISREACHED
(© AXISREACHED
(© AXISREACHED

(© AXISREACHED

(©) AXIS REACHED

59/144

H Turning ON the Robot Controller Power Supplies



4.2 Corrective Actions for Alarms at Initial Startup

Information The second home position posture is shown below.

The manipulator will automatically stop at the second home position posture.
6. Tap {CONFIRM POSITION}.
The robot position will be confirmed and a confirmation message will be displayed.

7. Confirm that the confirmation message was displayed.

- - - I S
Robot Positior

Robot Position Confirm

This concludes the procedure. Jobs can be run and the operations to move to previous teaching points can be
used again.
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S

Controlling the Manipulator

This chapter describes jogging operations to move manipulator axes and direct teach operations to store
operating positions in the manipulator.

5.1 Moving the Manipulator ... s s ssssenneeas 62
5.1.1 Jogging EAcCh AXIS ......ccccciiiriimiiiinninn s s s s s 62
5.1.2 Jogging Parallel to the TCP.......c.ccccimiiiimiiniir s 65
5.1.3 DireCt TEACK ......ooviieeiiiri e 67

HW2480569 611144



5.1 Moving the Manipulator

5.1 Moving the Manipulator

This section describes the basic operations to move the manipulator.

Operation Menu Name Description Reference Section

The operation to move each axis of the manipu-

Jogging Each Axis Joint lator independently.

5 5.1.1 Jogging Each Axis on page 62

The operation to move in parallel to the X-axis,
World Y-axis, and Z-axis that are defined based on the
manipulator.

Jogging Parallel to the
TCP

& 5.1.2 Jogging Parallel to the TCP
on page 65

The operation to manually move the manipula-
tor to the desired position and store that

Direct Teach Hand Guiding position. 5 5.1.3 Direct Teach on page 67
The manipulator achieves continuous motion
by moving between the recorded positions.

5.1.1 Jogging Each Axis

Jogging is the most basic manipulator operation.

Use the following procedure to move the desired axis of the manipulator.

1. Confirm that the collaborative operation lamp is lit in green.

/ /

Information If the lamp is not lit, the collaborative operation function is disabled. Refer to the following section and ena-
ble the collaborative operation function.

& 7.6 Enabling the Collaborative Operation Function on page 111

2. Change the mode switch to MANUAL (TEACH) mode, and set the operation mode to
teach mode.

The button will turn green when the servo is turned ON.

HW2480569
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5.1 Moving the Manipulator

4. Tap the operation mode icon on the status bar and select {Joint}.

1

1A

45% ROBOT JOB - LONGJOB

Start Job

DigitalOut Outpu
ShiftOn P[BBO5]

JointMove Speed=
JointMove Speed=

LinearMove Speed

cceleration= 50 (%)
-
PN celeration= 50 (%)

J8, Hand Guiding bc) PositionLevel= @

DigitalOut Output#({ 5 ) On

Timer Time= 0.58
LinearMove Speed=

InintMave Snead=

(seconds)

TEACH JOINT MOVE

250.0 (mm/sec)

RO AG ¥Y Arcelaratinn= RAGATMEY

V

5. Tap the operation speed icon on the status bar and select the operation speed.

1

45% ROBOT JOB - LONG]

Start Job M(]Memum

DigitalOut ’ Y OFE
H‘] High
ShiftOn P
T4 Top
JointMove p0@ (%) Acceleration= 58 (%)

HW2480569
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5.1 Moving the Manipulator

6. Press the jog keys on the programming panel to move the manipulator.

#0: CTool0

! ) BLOCK I/Q: TOOL #0 1

Motion Command
Not Selected

Rotate

Lower Arm

0.00°*

Upper Arm

0.00°

This concludes the procedure.
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5.1 Moving the Manipulator

5.1.2 Jogging Parallel to the TCP

The tip of the manipulator moves in parallel to the X-axis, Y-axis, and Z-axis set for the manipulator base.
Use the following procedure to move the tip of the manipulator in the desired direction.

1. Confirm that the collaborative operation lamp is lit in green.

|

Information If the lamp is not lit, the collaborative operation function is disabled. Refer to the following section and ena-
ble the collaborative operation function.

5 7.6 Enabling the Collaborative Operation Function on page 111

2. Change the mode switch to MANUAL (TEACH) mode, and set the operation mode to
teach mode.

The button will turn green when the servo is turned ON.

4. Tap the operation mode icon on the status bar and select {World}.

£5% ROBOT JOB - LONGJOB L Smart Frame g ™|

1 Start Job T Joint

2 DigitalOut Outpy
: . L_‘World

3 ShiftOn P[B@A5]
4 JointMove Speed= cceleration= 58 (%)
5 JointMove Speed= celeration= 50 (%) .

6 LinearMove Speed JLHE'”dGLlidiﬂg bc) PositionlLevel= @

7 DigitalOut Output#({ 5 ) On

8 Timer Time= 8.50 (seconds)

© TEACH | JOINT MOVE

9 LinearMove Speed= 2508.0 (mm/sec)

18 JointMove Speed= 50.080 (%) Acceleration= BBAB(%E)
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5.1 Moving the Manipulator

5. Tap the operation speed icon on the status bar and select the operation speed.

#5% roBoT JoB - Lona ] L Low g = 4%

1 Start Job M‘jMedium

2 DigitalOut ) Off

H g High
3 shifton P[H

T‘ Top

4 JointMove P8 (%) Acceleration= 58 (%)

6. Press the jog keys on the programming panel to move the manipulator.

Mode

XYZ-World Ju

BY GOCTH BOINT Motion Command
Low /] NS Not Selected

X-translation

0.00 mm

Y-translation

0.00 mm

Z-translation

0.00 mm

JOGGING

X-rotation

Rx

0.00*° +

Y-rotation

0.00*°

Z-rotation

0.00°
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5.1 Moving the Manipulator

* X-Axis, Y-Axis, and Z-Axis Directions That Are Defined Based on the Manipulator

* Relationship between Smart Pendant Jog Keys and Manipulator Movement

_Y-axis

Information

— ] X-axis

i

The illustration on the left is the view from directly above the manipulator.

This concludes the procedure.

5.1.3

Direct Teach

Hand guiding mode is the operation to manually move the manipulator to the desired position and store that posi-
tion. For hand guiding mode, select {XYZ + TOOL}. The manipulator can be manually moved in the X, Y, and

Z directions.

HW2480569
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5.1 Moving the Manipulator

1. Confirm that the collaborative operation LED is lit in green.

Information If the LED is not lit, the collaborative operation function is disabled. Refer to the following section and ena-
ble the collaborative operation function.

& 7.6 Enabling the Collaborative Operation Function on page 111

2. Change the mode switch to MANUAL (TEACH) mode, and set the operation mode to
teach mode.

The button will turn green when the servo is turned ON.

4. Tap the operation mode icon on the status bar and select {Hand Guiding}.

J5% ROBOT JOB - LONGJOB 1  Smart Frame / = ok

1 Start Job T Joint

2 JointMove Speed= ,h_.
World
3 JointMove Speed=

4 JointMove Speed=
\U. User
5 DigitalOut Outpu K

6 shifton P[B0@5] || ]¥, Hand Guiding

7 JointMove Speed= 160.80 (%) Acceleration= 58 (%)

8 JointMove Speed= 75.08 (%) Acceleration=

TEACH JOINT MOVE

9 LinearMove Speed= 250.8 (mm/sec) PositionLe

1@ DigitalOut Outout#( 5 Y On

HW2480569
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5.1 Moving the Manipulator

If the operation speed is set to low speed, the following message will be displayed.
Select {CHANGE TO HIGH SPEED}.

Low Speed for Hand Guiding

The robot can be difficult to Hand Guide using the
Low Speed setting. Change to High Speed?

Information If set to low speed, teaching precision will fall because a strong force will be required to manually move the
manipulator. An alarm will occur if the manipulator is pushed too hard.

Select {XYZ + TOOL}.

#0:CTool0

! ) BLOCK I/0: TOOL #0

Swing
Lower Arm
Upper Arm
Rotate
Bend

IRECT TEACH SETUP  mmmm Twist

Press and hold button to
ENABLE HAND GUIDING mave the robot by hand

r 4

JOGGING

Confirm that the manipulator can be manually moved while the [MOVE] button on the
manipulator is pressed.

Information Refer to the following section for details on creating a program (registering a job).

Controlling the Manipulator

& 8.2.1 Creating a Program on page 117

While the [MOVE] button on the manipulator is pressed, manually move the arm of the ﬂ
manipulator to the location to be taught.

Information If the arm speed feels fast, tap the [MOVE] button twice (double-click), and then move the arm when all
three buttons are flashing. The arm will move slowly, and it will be easier to make fine adjustments because
the feeling of arm coasting will be reduced.

Release the [MOVE] button on the manipulator.
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5.1 Moving the Manipulator

10. Press the [TEACH] button on the manipulator.
The position of the manipulator will be saved when the [TEACH] button is pressed.

Confirm that the saved content was inserted into the job program on the Smart Pendant.

nd Guiding |4, ~

C
A # ol1
= .y
WINRER TOOL JOINTS XYZ+TOOL V') BLOCK 1/0: TOOL #1 u Ll
s {
(]
Target
—s o

ALL JOINTS: You can move any robot joint shown in green by hand.

Swing
Lower Arm
Upper Arm

Rotate

Bend

Twist

Press and hold button to
maove the robot by hand

HW2480569
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5.1 Moving the Manipulator

11. Return to step 8 and repeat the steps until the series of manipulator movements is
completed.

46% ROBOT JOB - ABC

1 Start Job

2 [ 8] JointMove Speed= 5.00 (%)

3 [ @] LinearMove
4 [ 8] LinearMove
5[ @] LinearMove
6 [ @] LinearMove
7 [ @] LinearMove
8 [ @] LinearMove

9l al | inearMnuea

b

Mode

Hand Guiding L[

Speed= 50.0 (mm/sec)

Speed= 50.
Speed= 50.
Speed= 50.
Speed= 50.

Speed= 50.

Sneerd= RA

- [’T‘

)
ALL JOINTS TOOL JOINTS XYZ+TOOL

Speed

—t—

ALL JOINTS: You can move any robot joint shown in green by hand.

I :[@~
7
Q)

K4 <

{8% DIRECT TEACH SETUP

This concludes the procedure.

HiGH |

%

[}

[}

r 4

JOGGING

(mm/sec)
(mm/sec)

(mm/sec)

(mm/sec)

TEACH LINEAR MOVE

' ’ GRIP

Tool

#0: STANDARD TOOL =G

BLOCK I/0: TOOL #0 b

Target:

Swing
Lower Arm
Upper Arm

Rotate

Bend

Twist

HW2480569
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5.1 Moving the Manipulator
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Mounting and Wiring the Hand

6.1

6.2

6.3

6.4

ReqUIred IEEMS ... et r e s s s s s se e s e s ssme e smn e mn s smn s 74
Mounting the Hand........... s 75
Connecting the Air HOSES ... 79
Connecting the /0 Cables ... s 80
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6.1 Required ltems

6.1

Required Items

This manual describes the required preparations and installation work for the manipulator based on the following

hand.

* Air gripper for collaborative robots manufactured by SMC (type: IMHZ2-16D-X7400B-DTP-N)

Table 6.1 Hands and Hand Accessories

Name Quantity Remarks
Hand (air gripper) 1 -
Protective cover (valve side) 1 -
Protective cover (switch side) 1 -
I;I(;: ﬁiﬁn socket head cap screw M4 (length: 4 For attaching protective covers
Parallel pin (diameter: 6 mm, length: 10 mm) 1 For positioning the hand
2H3e):§i(;n socket head cap screw M6 (length: 4 For mounting the hand
Polyurethane tube 1 Outside diameter: ¢4, length: 2 m
Accessory cable 1 For connecting the hand to the manipulator
One-touch fitting (KQ2L04-M5A1) 2 -

One-touch fitting (KQ2L06-08A)

One-touch fitting (KQ2H04-06A)

1

Table 6.2 Tools for Connectin

g the Air Hoses

Name Quantity Remarks
Union (for air inlet) 2 Air inlet on manipulator: M5 tapped hole
Union (for air outlet) 2 Air outlet on manipulator: outside diameter ¢8
Air hose 4 -

Air supply equipment

1

Table 6.3 Tools for Connecting the 1/0 Cable

Name Quantity Remarks
General-purpose 1/O terminal block 1 -
General-purpose 1/O cable 1 —
1/O cable 1 —

Table 6.4 Tools

Name Quantity Remarks
Hex key (M4) 1 -
Hex key (M6) 1 -

Flat head screwdriver

For adjusting the fingers exhaust throttle valves

HW2480569
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6.2 Mounting the Hand

6.2 Mounting the Hand

1. Jog the robot arm to a position that makes it easier to mount the hand.
Refer to the following section for details on jogging.

=z 5.1.1 Jogging Each Axis on page 62

2. Turn OFF the power supply to the robot controller and peripheral devices.
3. Confirm that the collaborative operation LED on the manipulator are not lit.

4. Insert the parallel pin into the flange surface of the T-axis of the manipulator.

Mount the hand aligned with the parallel pin to the manipulator and fix with the hexagon socket head
cap screws M6 (length: 23 mm). Tightening torque: 5.2 N-m (0.53 kgf'm)

A | Parallel pin C | Hexagon socket head cap screw M6 (length: 23 mm)

Flange surface of the T-axis of the manipulator - |-

HW2480569 751144

Mounting and Wiring the Hand



6.2 Mounting the Hand

5. Attach the protective covers to the hand and fix with the hexagon socket head cap

screws M4 (length: 10 mm). Tightening torque: 1.0 N-m (0.10 kgf-m)
A

A | Hexagon socket head cap screw M4 (length: 10 mm)

Protective cover (valve side)

Protective cover (switch side)

6. Connect the cable to the hand. Connect the cable connectors by first checking that the

positioning key is aligned for both the hand-side and cable-side connectors.

A | Connector for cable connection

Positioning key on hand-side connector

Accessory cable

HW2480569

76/144



6.2 Mounting the Hand

7. Connect the cable to the manipulator. Connect the cable to the I/O cable connector (S)
on the manipulator. Connect the cable connectors by first checking that the positioning
nd cable-side connectors.

B

Positioning key

| A |I/O cable connector (S) | B

8. Connect the unions (included with the hand) to the air outlets on the T-axis flange of the
manipulator, and connect the air hoses.

Information This note describes the adjustment method of the fingers opened/closed position.

The fingers section at the tip of the hand is set by default to respond at the opened limit and closed limit of
the fingers. The fingers opened/closed position can be adjusted by changing the position of the auto switches.
Fix the auto switches at the optimal positions for the shape of the workpiece.

| A |Fingers opened limit detection position | B |Fingers closed limit detection position

HW2480569 771144
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6.2 Mounting the Hand

Information

This note describes the adjustment method of the fingers opening/closing speed.

Insert the flat head screwdriver into the throttle opening adjustment slot on the exhaust throttle valve and
adjust the throttle opening.

Adjust the throttle openings of both exhaust throttle valves to be the same amount. Operation may be unsta-
ble if the difference between the throttle openings is too great.
M = —

A Exhaust throttle valve (for adjusting the open- C |Enlarged view of the exhaust throttle valve
ing speed of the fingers)
Exhaust throttle valve (for adjusting the clos- Throttle opening adjustment slot (use a flat
B |. D .
ing speed of the fingers) head screwdriver)

HW2480569
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6.3 Connecting the Air Hoses

6.3 Connecting the Air Hoses

The customer must prepare the air supply source, unions, and air hoses for driving the air gripper.

1. Remove the plugs in the AIR1 and AIR2 inlets on the S-base part of the manipulator, and
then connect the unions.

| A ‘AIRI inlet | B ‘AIR2 inlet

2. Connect the air hoses to the unions.

3. Connect the air hoses to the air supply equipment.

HW2480569 79144
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6.4 Connecting the I/O Cables

6.4

Connecting the I/O Cables

To perform the hand open/close fingers operation, the manipulator and robot controller must be connected
through the general-purpose I/0 terminal block. Use the following connection example as a reference.

Note:
The connection example in this manual assumes the robot controller I/O is the NPN type (standard specification).

“@ The customer must prepare the following connections:
« Connecting the 1/O cable to the general-purpose 1/O terminal block
Important  « Connecting the general-purpose 1/O terminal block to the connector for the I/O cable on the S-base part of the manipulator

Information Refer to the manual that is included with the end effector for the open/close fingers operation using simulated output for
1/O from the pendant.
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6.4 Connecting the I/O Cables
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6.4 Connecting the I/O Cables
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Settings

71

7.2

7.3

7.4

7.5

7.6

This chapter describes the configuration procedures for the settings of the collaborative robot.

Temporarily Disabling the Collaborative Operation Function...................... 84
Configuring @ TOOI File........rcircrrircrrcersses s s s s se s sn e s ssn s 91
Checking the Home Positions of the Torque Sensors and Setting the

Home POSitions AQain ... s s ssssns 98
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7.3.2 Setting the Home Positions of the Torque Sensors Again ...........ccccecceeeeen. 929
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Configuring the Speed Limit Function...........creerersreerrr s 108
Enabling the Collaborative Operation Function...........ccccceeiienecninsccnssnssnnns 111
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7.1 Temporarily Disabling the Collaborative Operation Function

7.1 Temporarily Disabling the Collaborative Operation
Function

The collaborative operation function must be disabled to temporarily disable external force monitoring and speed
limits by collaborative operation.

/\ WARNING

There is a risk of injury to the operator when the PFL function is disabled. Perform this oper-
ation only after a thorough risk assessment has been conducted.

When collaborative operation is disabled, the stop function when contact is made by PFL
function and the escape from clamping function are also disabled. Always enable the collab-
orative operation function after the following settings are changed.

* Tool settings

* Torque sensor home position

e Speed limit

* External force limits

Use the following procedure to disable the collaborative operation function.

Information Alarm 6003 "UNDEFINED SPEED LIMIT(PFL)" may be displayed during the procedure. The alarm can be reset by
tapping {RESET} on the alarm window.

1. From the status bar, select {MENU} - {Security: Edit}.
SNl

&) Security: Edit

™} Home

Job List

2c]  Current Job

</> 1/0& Variables »
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7.1 Temporarily Disabling the Collaborative Operation Function

2. On the Security Access window, select {SAFETY}.

Security Access

Q Please select access level:

OPERATION EDIT MANAGEMENT

{current)

SAFETY SUPPORT

Please enter passcode:

& L E AN NN NN NNNNNRNN,]

Safety allows all Management actions in addition to
changing Safety related settings.

3. Enter the password and select {ACCESS}.

Note:
The default password is set to "5555555555555555" (enter "5" 16 times).

4. Select {MENU} - {Safety Settings} - {Safety Logic Circuit}.
g o [ sww ]
€Y, Securiy: Safety
7y Home
JobList
Current Job
) & Variables

Robot Settings

‘7-'; Safety Settings

Safety Logic Circuit
Safety Functions

Torque Sensor Calibration
Force/Torque Watch
Verify Settings (CRC)

Collaborative

HW2480569
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7.1 Temporarily Disabling the Collaborative Operation Function

5. Find the line on which the output (right side of the window) is set to "MSOUT54 (Collab-
orative op. request)". (Found on the first line of the user circuits in the default state.)

& safety Logic Circuit (1) NEW LOGIC
User System a o {0}
FSBINO1 MSOUTS4

Collaborative op.

rannast

Refer to the following manual for details on the setting procedure for the safety logic circuit.
M YRC1000/YRC1000micro Instructions for Smart Pendant (Manual. No.: HW1485509)

Signal Name Description

Enables and disables collaborative operation
MS-OUT54 * ON: Collaborative operation enabled
¢ OFF: Collaborative operation disabled

6. Tap the contact at the left edge of the relevant line (default state: FSBIN01).

The selected contact will be displayed as follows, and the Details pane will be displayed at the bottom
of the window.
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7.1 Temporarily Disabling the Collaborative Operation Function

& Safety Logic Circuit

User

fici Sl Fil

FSBINO1

>4F®

Safety Board Input 1

Details

Input Type
Normally Open -{ }-

System &

Signal
FSBINO1

Name
~ Safety Board Input 1

MSOUTS54

Collaborative op.
request

7. Tap {Input Type}.

Details

Input Type
Normally Open -| |—

—

Signal
FSBINO1

Name
~ Safety Board Input 1

HW2480569
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7.1 _Temporarily Disabling the Collaborative Operation Function

8. Select {Normally Closed contact}.
Input Type X

Select Input Type

NORMALLY
OPEN Normally Open contact.

NORMALLY
CL0SED % Normally Closed contact.

DETECT f Detect a rising edge of the signal.
OFF=0N Output to the far right of this signal must be a PULSE output type.
DETECT 1 Detect a falling edge of the signal.
ON—OFF Output to the far right of this signal must be a PULSE output type.

9. Confirm that the MSOUT54 collaborative operation request signal is OFF.

10. Confirm that there are no mistakes in the safety logic circuit, and then tap
{READBACK]}.

< Safety Logic Circuit

User System S T {ot
FSBINO1 MSOUTS4
Safety Board Input 1 Collaborative op.
request

11. Tap {WRITE}.

umaiety Display
< Safety Logic Circuit Comparison Result >

User System Jot

FSBINO1 MSOUTS4

A

Collaborative op.
request

HW2480569
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7.1 Temporarily Disabling the Collaborative Operation Function

L

Term

Readback

Readback is the operation used to check if the data that was configured in the safety circuit board and PFL cir-

cuit board is correct.

Data related to safety functions is redundantly stored in the memory on the safety circuit board and PFL circuit
board. The readback operation is required when data is changed on windows such as the safety function condi-

tion setting windows and tool windows.

Robot controller

CPU

PFL

FSU

PFL: PFL circuit board
FSU: Functional safety circuit board

®: A setting value is changed with the pendant.
©: The setting value is transferred to the PFL and FSU.
®: Answer data is sent from the PFL and FSU to the CPU (readback).

®: The CPU value and answer data value are compared.

®: The setting value that was sent from the CPU is stored in the PFL and FSU.

0

Important

Alarm 6003 "UNDEFINED SPEED LIMIT(PFL)" may be displayed. Tap {RESET} to reset the alarm.

> HIDE

UMNDEFINED SPEED LIMIT(PFL)

is not set, this alarm is occurred.

Speed limitation is required for collaborative operation. If speed limitation

This alarm is happened just after the READBACK operation of the Safety
Logic Circuit when the PFL function is enabled. If this alarm is happen
just after READBACK operation, reset this alarm.

See Alarm Histor:.[./-‘ for possible causes and solutions.

HW2480569
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7.1 Temporarily Disabling the Collaborative Operation Function

12. MSOUT54 will be disabled, and the PFL function will be disabled. The collaborative
operation lamp on the manipulator will go out.

This concludes the procedure.
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7.2 Configuring a Tool File

Configuring a Tool File

In collaborative operation mode, the external force is calculated by canceling the tool mass. For this reason, the
tool installed on the manipulator and the mass and position of the center of gravity of the workpiece to transport
must be configured in advance. The configured content is managed by selection number.

The tool selection number must also be changed at each step of the manipulator program in accordance with
changes in the status of the hand.

Example: When Grasping and Lifting a Workpiece on a Table with the Hand

* When the workpiece is not grasped, the tool mass is the mass of the hand only.

* When the workpiece is grasped and lifted, the tool mass is the mass of the hand and workpiece.

This section describes the configuration procedure that uses the automatic measurement for the tool load and the
center of gravity, which can be used to easily configure a tool file.

“@ Automatic measurement for the tool load and the center of gravity can be used only when the manipulator is installed at an
installation angle in relation to the ground of 0°.

Important

To estimate the mass property of the tool load, move the manipulator to the home position (U-axis, B-axis, and
R-axis: level to the ground), and operate the U-axis, B-axis, and T-axis.

Reference position
(Position with U-, B-, and R-axes horizontal to ground)

Wrist

Installation angle in relation
to the ground 0°

5]

“@ To correctly estimate the tool mass, position of the center of gravity, and moment of inertia, disconnect cables and wiring
that are connected to the tool so that no unnecessary loads are applied to the tool.

Important

Use the following procedure to configure a tool file.

1. Confirm that the workpiece is at hand.

Information Prepare the workpiece in advance because it will be used in the rest of this procedure.
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7.2 Configuring a Tool File

2. Confirm that the collaborative operation LED is not lit.

If the collaborative operation LED is lit, the collaborative operation function is enabled. Refer to the

following section for the operating procedure to disable the function.

& 7.1 Temporarily Disabling the Collaborative Operation Function on page 84

Information Always disable the collaborative operation function before continuing with the rest of this procedure. The

subsequent operations may not correctly function if the collaborative operation function is enabled.
3. Select {MENU} - {Robot Settings} - {Tools}.

Select tool number {0} with the cursor.

The Tool Detail Panel for tool number {0} will be displayed.

Information Data can be set in a maximum of 64 tool files. Information can be freely set in any tool file. Tool coordinates
number 0 is selected here to make the procedure easier to understand.

5. Tap {ESTIMATE} at the corner of the weight properties area on the Tool Detail Panel.

Weight
w 0.001 kg

Center of Gravity

Xs 0.000 mm
Ys 0.000 mm
Zs 0.001 mm

& Tools
Tool No. A
0

)

2

3

[] pisplay only named Q
Tool Name Weight Block I/O Name
STANDARD TOOL 0.001
0.000
0.000
0.000

<o: ESTIMATE

Moment of Inertia 1%

Ix

Iy

Iz

0.000 kg-m"
0.000 kg-m"

0.000 kg-m"

6. When the next message is displayed, tap {CHANGE ACTIVE TOOL}.

“@ A dialog box will be displayed if the current tool differs from the tool that was selected in the list. These tools
must match to perform the tool load estimation.

Important Active Tool Does Not Match Selection X

Do you want to change the Active Tool Number
from #3 to #07
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7.2 Configuring a Tool File

7. Tap {Properties to Estimate} and select {Weight + Center of Gravity + Inertia}.

& | Load Estimation for Tool #0:

1. Properties to Estimate
Weight + Center of Gravity + Inertia

b

2. Estimate Tool Load with Robot Motion

weight --.--kg ()
%o =eimenn O
Yo ==.--mm O
Lz --.--mm O
he ss.eskgm O
B ke O
g emeekgm ()

Press Estimate button to initiate procedure...

8. Tap {SERVO}.

The background color will change to orange.

&) Hold to Estimate Tool Load

9. Squeeze the enable switch on the Smart Pendant.
{SERVO} will change to green and the servo ON state will be set.

&  Load Estimation for Tool #0:

1. Properties to Estimate
Weight + Center of Gravity + Inertia

2. Estimate Tool Load with Robot Motion

weight  --.--ke ()
y QI O
Ye  --.--mm O
% cem O
I kg-m’ O
by kg-m’ O
Iz kg ()

Press Estimate button to initiate procedure...

T s

Id to Estimate Tool Load
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7.2 Configuring a Tool File

11.

12.

13.

14.

15.

Select {CHANGE TO HIGH SPEED }.

Optimize Speed for Tool Load Estimation

The estimation procedure may take longer using
slow speeds. Change all applicable motions to
High Speed?

The manipulator will move to the reference position. Press and hold {Hold to Estimate
Tool Load} until the following message is displayed.

The progress of automatic estimation will be displayed as a percentage.

Controller Message

Reached the start position for payload measurement. Press and hold 576
Measure button to proceed. [HIB:127]

“@ The following message may be displayed if the finger that was tapping the menu was removed while the estima-
tion operation was running. Tap {Hold to Estimate Tool Load} again.
Important
Controller Message

! Measurement interrupted! Release and re-press Measure button to b d
proceed. [HIB:125]

Repeat the tool load estimations according to the messages until the estimations of all
axes are completed.

When the following message is displayed, the tool load estimation for tool number 0 is
completed.

Controller Message

] Inertia measurement complete [HIB:126] X

Remove the finger from the enable switch on the Smart Pendant.
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7.2 Configuring a Tool File

16. Confirm that the tool mass was set.

Tool #0:
General Interference
Name (i
A5
~ Tool Genter Point (TCP)  Orientation [0 Show without tool
Xe 0.000 mm Rx 0.0000 deg
Ye 0.000 mm Ry 0.0000 deg
Zr 0.000 mm Rz 0.0000 deg
- Weight
w 0.738 kg
Center of Gravity Moment of Inertia
Xe  -257.951 mm 5 0.000 kg-n" |
¥ -3.507 mm Iy 0.000 kg-m"
. |
Zz | -110.879 mm Iz 0.000 kg-m

17. If there were no errors in the estimations, tap {Send & Review Data}.

<  Load Estimation for Tool #0: STANDARD TOOL

1. Properties to Estimate (i
Weight + Center of Gravity + Inertia  ~

2. Estimate Tool Load with Robot Motion

Weight  10.856 kg
X -2.241 mm
Ye  13.652mm
Zg  57.340mn
Iy 0.000 kg-n’

Iy 0.000 kg-n’

OOOOOOE

I 0.040 kg-n’

end & Review Data Re-estimate Tool Load?
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7.2 Configuring a Tool File

18.

19.

20.

21.

22.
23.

24.

Tap {READBACK}.
Tool #0:
General Interference m
Name i
Tool Center Point (TCP)  Crientation [J Show without tool
i
Y Xy )
Xe 0.000 mm Ry 0.0000 deg i 3
Ve 0.000 mn Ry  0.0000 deg PN
(g TasS !
Zr 0.000 mm Rz 0.0000 deg TP e e
Xyz) LU
Select {Comparison Result}.
Tool #0:
General Interference @
Display
Comparison Result wr
Taol Center Paint (TCP)  Orientation Comparison Result
H 0.0000 Edit Value
Readback Value (FSU)
Readback Value (PFL)

Check the readback results.

Note:

If the data is the same between the robot controller CPU and circuit board, the configuration was correctly completed. If the data
is not the same, {Comparison Result} will display "***" instead of a value. In this case, what data was not updated on which cir-
cuit board must be checked.

Tap {WRITE}.

The measurement data will be registered in the tool file.

This concludes only the procedure to register the information for the hand in tool coordinates number
00.

Next, register the information for the hand and workpiece when the workpiece is grasped and lifted in
tool coordinates number 01.

Proceed to the next step.
Select tool number 1.

Set the hand to grasp the workpiece, and return to step 4 and repeat the configuration
procedure in this state.
Register the tool file with the hand grasping the workpiece in tool number O1.

The method to make the hand grasp the workpiece (method to open/close the hand) depends on the
type of hand. Refer to the manual for the hand for the detailed operating procedure.

When tool file configuration is completed, remove the workpiece from the hand.

This concludes the procedure.
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7.2 Configuring a Tool File

@ Tool Center Point (TCP)
The tool center point is the offset position from the wrist flange of the tool to the tip of the tool. For a simple tool, this is the
Term  offset in the X/Y/Z directions only. If necessary, a rotational offset can also be set.
When the tool center point is set, the manipulator can be operated in an orthogonal direction with the correct position set as
the center point. Positions can also be taught with the correct offset from the manipulator base.

Tool Center Point (TCP}  Crientation

Xe 0.000 mm Ry 0.0000 deg
Ye 0.000 mm Ry 0.0000 deg
Ze 140.000 mm Rz 0.0000 deg

@ Orientation of Tool Tip
The orientation of the tool tip is the amount of TCP rotation from the wrist flange of the tool. Tool rotation is entered in

Term  degrees.

Tool Center Point (TCP}  Orientation

' ™

Xr 0.000 mm Rx 0.0000 deg

Yr 0.000 mm Ry 0.0000 deg

Zr 140.000 mm

Rz 0.0000 deg
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7.3 Checking the Home Positions of the Torque Sensors and Setting the Home Positions Again

7.3

Checking the Home Positions of the Torque Sensors
and Setting the Home Positions Again

The torque sensors built into the manipulator require regular inspections because deviations in the measured val-
ues will occur when the environment changes or the manipulator is mistakenly used, such as when the manipula-
tor accidentally collides with something.

Information

Keeping a continuous record of the current torque values is recommended after the manipulator is installed. When the
user changes the system (e.g., changes the tool), move the manipulator to the same posture each time, and record the cur-
rent values of {Joint Data} on the Force/Torque Watch window. The user can compare this recorded data to the current
values.

The following four conditions must be met when the allowable values and current values of torque are compared.

* The tool number matches the currently installed tool.

* The tool information is correct.

* When checking torque values, the values are recorded when the robot is set to the same posture (e.g., home position
posture) each time.

* The current values of {Joint Data} do not exceed the values listed below.
If the values of the axes are larger than the torque values listed in the following table, adjust the torque sensors.

If values exceed the values in the following table, the external force estimation will be greatly affected. For this reason,
adjusting the torque sensor for the relevant axis is highly recommended.

Axis S L U R B T

72.0 N'-m 96.0 N'm 48.0 N'm 27.0 N'm 12.0 N'm 12.0 N'm

Torque Value

/\ CAUTION

Even if the torque by external force is lower than the values given in the table above, adjust the
torque sensors when there is a problem with the operation of the PFL function or escape from
clamping function.

7.31

Checking the Home Positions of the Torque Sensors

To check the status of the torque sensors, regularly open the Force/Torque Watch window with the manipulator
set to the same posture and with the same load, record the torque values by external force of each axis, and check
if the difference between the values is growing larger from when the manipulator first started being used.

Use the following procedure to check the values.

1. Select {MENU} - {Safety Settings} - {Force/Torque Watch}.

HW2480569
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7.3 Checking the Home Positions of the Torque Sensors and Setting the Home Positions Again

2. Tap {Joint Values} and check the torque values by external force of each axis.

=ww 3 ovy b

Force/Torque Watch 3=

Joint Values

Current Maximum PFL Violation ()

ﬁc\h 2
e 52 T'fnn
il

o

TCP Values [ RESETMAX VALUES 4o% BROWSE USER PFL SETTINGS

S-Axis =1.9 N-m 3.1 N-m

L-Axis 4.6 N-m -8.8 N-m

U-Axis -0.9 N-m -5.7 N-m

R-Axis -0.2 N'm

B-Axis 8.5 N'm 2.3 N-m

T-Axis -8.7 N-m -@.1 N'm

® o o o o o

3. Compare the current values to the values when the manipulator first started being used
and check if the difference between the values is growing larger.

Information Recording these values each day is recommended because these values must be checked regularly.

This concludes the procedure.

If the values exceed the thresholds as a result of the comparison, adjust the torque sensors according to the fol-
lowing procedure.

7.3.2 Setting the Home Positions of the Torque Sensors Again

If the home positions of the torque sensors are checked and the threshold values were exceeded, the home posi-
tions of the torque sensors must be set again. Use the following procedure.

1. Tap the tool icon and select tool #0.

Information Select the tool file for the tool that is currently installed. In this example, number 0 is selected because the
tool file for the currently installed tool is set to tool number 0.

2. Select {MENU} - {Safety Settings} - {Torque Sensor Calibration}.
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7.3 Checking_; the Home Positions of the Torque Sensors and Setting the Home Positions Ag_;ain

3. Tap {CALIBRATE ALL TORQUE SENSORS}.

SERVO

<  Torque Sensor Calibration

Step 1: Verify Active Tool

Name v TCPx 0.0 mm

e TCPy 0.0 mm
(-] .

Bt OTke  yom o

Step 2: Calibrate Robot Torque Sensors

_ chi
AdS  Gffset
g 16380
L 16381
1] 16382
CALIBRATE ALL

TORQUE SENSORS
R 16383
B 16384
T 16385

Step 3: Verify Calibration

VERIFY CALIBRATION

Ch2

Offset [] Advanced Options

16390 CALIBRATE AXIS
16391 CALIBRATE AXIS
16392 CALIBRATE AXIS
16393 CALIBRATE AXIS
16394 CALIBRATE AXIS

16395 CALIBRATE AXIS

4. When the following message is displayed, select {YES, CALIBRATE}.

Verify Tool for Accurate Calibration

Do the properties above physically match the tool

currently installed on the robot?

Note: Torque Sensor Calibration accuracy is

relative to the accuracy of the Active Tool Setting!

5. The following message will be displayed.

1 | All Torque Sensor Offsets Updated

Press {READBACK} —= {WRITE} to save all torque sensor offset values.
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7.3 Checking_; the Home Positions of the Torque Sensors and Setting the Home Positions Again

6. Tap {READBACK]}.

SERVO

4  Torque Sensor Calibration

Step 1: Verify Active Tool

Name ~ TCPy 0.0 mm
T TCPy 0.0 mm

(=11
P IR Ton nen

Step 2: Calibrate Robot Torgue Sensors

Step 3: Verify Calibration

VERIFY CALIBRATION

: Ch1
AS offset
s 16380
L 16381
u 16382
CALIBRATE ALL
TORQUE SENSORS
R 16383
B 16384
T 16385

-3
16390
16393
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7.3 Checking_; the Home Positions of the Torque Sensors and Setting the Home Positions Ag_;ain

7. Tap {Comparison Result} and confirm that there are no problems in the values that were
written.

Step 1: Verify Active Tool

CALIBRATE ALL

TORQUE SENSORS

Step 3: Verify Calibration

VERIFY CALIBRATION

&  Torque Sensor Calibration

Name v TCPy 0.0 mm
Wt TCPy 0.0 mm

e L
o ke op St

Axis

S

Step 2: Calibrate Robot Torgue Sensors

Ch1

Offset
16380
16381
16382
16383
16384
16385

Ch2
Offset

16390

Display
Comparison Result v

0 oo

CALIBRATE AXIS

CALIBRATE AXIS

CALIBRATE AXIS

CALIBRATE AXIS

CALIBRATE AXIS

CALIBRATE AXIS

This concludes the configuration procedure if the comparison result values match.

However, if the values do not match, {Comparison Result} will display "***". In this case, what data

was not updated on the PFL circuit board must be checked.
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7.3 Checking_; the Home Positions of the Torque Sensors and Setting_; the Home Positions Agﬂ

8. Tap {WRITE}.

&  Torque Sensor Calibration

Step 1: Verify Active Tool

Name ~ TCPy 0.0 mm
Weadhit TCPy 0.0 mm

(=11
Or B o S

Step 2: Calibrate Robot Torque Sensors

_cm
AN Offset
S 16380
L 16381
u 16382
CALIBRATE ALL

TORQUE SENSORS
R 16383
B 16384
T 16385

Step 3: Verify Calibration

VERIFY CALIBRATION

0
Display
Comparison Result b
=

The data that was configured will be transferred to and saved in the robot controller.

9. Squeeze the enable switch on the smart pendant to set the servo ON state.
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7.3 Checking_; the Home Positions of the Torque Sensors and Setting the Home Positions Ag_;ain

10. Tap {VERIFY CALIBRATION}.

&  Torque Sensor Calibration

Step 1: Verify Active Tool @
Name ~ TCPy 0.0 mm
e TCPy 0.0 mm
gi
P OTRE . Tor 0w

Step 2: Calibrate Robot Torgue Sensars

; Ch1 Ch2 :
AXis  eeor it (] Advanced Options
5 16380 16390
L 16381 16391
u 16382 16392
CALIBRATE ALL
TORQUE SENSORS
R 16383 16393
B 16384 16394
T 16385 16395

Step 3: Verify Calibration

VERIFY CALIBRATION

The current values of the torque sensors will be displayed.

Check the values. If there are no problems, tap {OK} on the confirmation dialog.
If there are problems with the current values, perform calibration again.

This concludes the procedure.

HW2480569

104/144



7.4 Setting External Force Limits

7.4

Setting External Force Limits

The manipulator has an external force monitor function. This function stops the manipulator according to the
external force that is applied to the manipulator.

The manipulator will stop when the preset external force limits are exceeded.

The external force limits (TCP resultant force and each X/Y/Z axis direction external force) are set to 100 N by
default.

Up to 32 external force limits can be set.

Information The resume switch on the manipulator will be lit during external force monitoring.

d |

Use the following procedure to configure the external force limits that stop the manipulator. This example shows
the procedure to set the external force limits (TCP resultant force and each X/Y/Z axis direction external force)

to 90 N.
1. From the status bar, select {(MENU} - {Safety Settings} - {Safety Functions}.
G N B sswo ]

Securty: Safety

-} Home
Job List
Current Jab

/> 1/0 &Variables »

= Robot Settings »

' : Safety Settings v

Safety Logic Circuit
Safety Functions

Torque Sensor Calibration
Force/Torque Watch

Verify Settings (CRC)

Collaborative

Settings

H
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7.4 Setting External Force Limits

2.

Tap {Detect by TCP 100N}.

SIRUR R

(+) NEW SETTING

— MENU
<«  Safety Function Settings
Name #% Function Type - No. A

(Do not Edit)monitored stop Speed Limit - 31

speed limit for collaborative op Speed Limit - 32
Manual(Teach) Mode Speed Limit Speed Limit - 33

(Do not Edit)speed limit for esc Axis Speed Monitor - 32

Condition %  Result

Signal

Signal

Signal

Detect by TCP 100N External Force Monitor - 01

Tap {100 N} for resultant.

External Force Monitor #1: Detect by TCP 100N

MName Enable Condition

Detect by TCP 100N AlwaysON  ~

TCP Force Limit
Direction Force
Resultant 100 N (100 - 300 N)
Fx 100 N (50- 100 N)
Fy 100 N (50-100 N)

Enter "90" and tap {Enter}.

External Force Monitor #1: Detect by TCP 100N

Name Enable Condition
Detect by TCP 100N AlwaysON ~

TCP Force Limit
Direction__Force

Resultan‘t (100 - 300 N)

Fx 100 N (50- 100 N)
Fy 100 N (50- 100 N)

Fz 100 N (50 - 100 N)

RIGHT >

Fz| 100N  (50-100N) v

Repeat steps 3 and 4 and set Fx, Fy, and Fz to 90 N.
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7.4 Setting External Force Limits

6. Tap {READBACK]}.

Name Enable Condition :')
Detect by TCP 100N AlwaysON ~

External Force Monitor #1: Detect by TCP 100N

TCP Force Limit
Direction Force

Resultant 90 N (90 - 300 N)
Fx 90 N (50-90 N)
Fy 90 N (50- 90 N)
Fz 90 N (50- 90 N)

7. Tap {WRITE}.

External Force Monitor #1: Detect by TCP 100N

Mame Display il)
Detect by TCP 100N Comparison Result v

N L

TCP Force Limit
Direction Force

Resultant 90 N (90

Fx 90 N (50- 90 N)
Fy 90 N (50-90 N)
Fz 90 N (50- 90 N)

This concludes the procedure.
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7.5 Configuring the Speed Limit Function

7.5

Configuring the Speed Limit Function

The speed limit function performs monitoring to ensure the manipulator control points do not exceed the set
speed. The monitored control points are the TCP (tool center point) and FCP (flange center point).

@

Important

The default speed limit provides no guarantees regarding manipulator safety. Always conduct a risk assessment and config-
ure the speed limit again based on those results.

TCP speed 250 mm/s is the default setting.

The speed limit function has two monitor types: speed limit and stop monitor.

Monitor Type

Description

Speed limit

The TCP speed and FCP speed are monitored to ensure the set speed is not exceeded.

When the speed limit is enabled, the teaching speed at that time is first lowered to the speed limit
if the teaching speed is faster than the speed limit. The time until monitoring is started from when
the conditions file becomes valid can be set in the conditions file as the detection delay time.

If an error was detected for the monitoring result, power to the motor is turned OFF using machine
safety. An alarm also occurs to provide notification of the error.

Stop monitor

The stop position of the TCP or FCP is monitored to confirm that the points do not move.

Use the following procedure to configure the speed limit function. This example shows the procedure to set the
speed limit value to 100 mm/s.

L.

From the status bar, select {MENU} - {Safety Settings} - {Safety Functions}.
seRvo |

Hg! o
ecurity: Safety
'] Home
Job List
Current Job
/O & Variables »
Robot Settings »
Safety Settings ~
Safety Logic Circuit
Safety Functions
Torque Sensor Calibration
Force/Torque Watch

Verify Settings

Collaborative

The Safety Function Settings window will be displayed.

2. Tap {speed limit for collaborative op}.

Swew vy a (S

& Safety Function Settings () NEW SETTING Search by nam Q,

Name %

Function Type - No. A Condition §  Result

(Do not Editymonitored stop Speed Limit - 31 Signal
speed limit for collaborative op Speed Limit - 32 Signal
Manual(Teach) Mode Speed Limit Speed Limit - 33

(Do not Edit)speed limit for esc Axis Speed Monitor - 32 Signal

Detect by TCP 100N

External Force Monitor - 01
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7.5 Configuring the Speed Limit Function

Select "Speed Limit" under Monitor Type, and tap the speed {250.0 mm/sec}.

Speed Limit #1: speed limt collabolative op

MName Enable Condition
speed limt collabolative op AlwaysON ~

Monitor Type

Speed Limit ~

Speed 250.0 mm/sec

Detection Delay Time 1.00 sec

Enter "100" and tap {Enter}.

Speed Limit #1: speed limt collabolative op

Name Enable Condition
speed limt collabolative op AlwaysON v

Manitor Type

Speed Limit e

Detection Delay Time

RIGHT > CLEAR

a4 Enter

HW2480569
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7.5 _Configuring the Speed Limit Function

5. Tap {READBACK]}.

Speed Limit #1: speed limt collabolative op

speed limt collabolative op Always ON

MName Enable Condition (“‘:

~

Monitor Type
Speed Limit o

Speed 100.0 mm/sec
Position Tolerance — mm

Detection Delay Time 1.00 sec

6. Tap {WRITE}.
Speed Limit #1: speed limt collabolative op

Name

speed limt collabolative op

Speed 100.0 mm/sec
Position Tolerance — mm

Detection Delay Time 1.00 sec

This concludes the procedure.

Information
ance} and {Detection Delay Time}.

Speed Limit #1: speed limt collabolative op

Name
speed limt collabolative op

Display i)
Comparison Result v

e —
____ 4
-‘%——

‘When configuring the stop monitor settings, select "Stop Monitor" under Monitor Type, and then set {Position Toler-

Enable Condition
AlwaysON ~

A
s

Monitor Type

Stop Monitor o
Speed — mm/sec
Position Tolerance 20.000 mm
Detection Delay Time 1.00 sec

HW2480569
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7.6 Enabling the Collaborative Operation Function

7.6

Enabling the Collaborative Operation Function

To configure the collaborative operation function, the collaborative operation function was temporarily disabled.

Therefore, when the collaborative operation function configuration shown in "7.2 Configuring a Tool File on
page 91" to "7.5 Configuring the Speed Limit Function on page 108" is completed, the collaborative operation

function must be enabled.
Use the following procedure to enable the collaborative operation function.

1. From the status bar, select {MENU} - {Security: Edit}.
B oy 2 [ww ]

"'T;-‘-J Security: Edit

. Home

Job List

Current Job

0 & Variables »

2. On the Security Access window, select {SAFETY}.

Security Access

Q Please select access level:

OPERATION EDIT MANAGEMENT

{current)

SAFETY SUPPORT

Please enter passcode:

&  E AN NN NN NNNN NN NN,

Safety allows all Management actions in addition to
changing Safety related settings.

3. Enter the password and select {ACCESS}).

Note:
The default password is set to "5555555555555555" (enter "5" 16 times).

Settings

H
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7.6 Enabling the Collaborative Operation Function

4. Select {MENU} - {Safety Settings} - {Safety Logic Circuit}.
S oty b [smwo ]
Securty: Safety
) Home
Job List
Current Job
/0 & Variables »

Robot Settings »

!‘ Safety Settings ~

Safety Logic Circuit
Safety Functions

Torque Sensor Calibration
Force/Torque Watch
Verify Settings (CRC)

Collaborative

5. Select the input relay with the input type that was set to {NORMALLY CLOSED} when
the collaborative operation function was temporarily disabled.

FSBINO1 MSOUTS4

1/

Collaborative
op. request

6. Select {Normally Open contact} for the input type.
Input Type X

Select Input Type

NORMALLY ‘| |>

OPEN Normally Open contact.

NORMALLY
Normally Closed contact.
DETECT 5 Detect a rising edge of the signal.
OFF—ON Output to the far right of this signal must be a PULSE output type.

DETECT 1 Detect a falling edge of the signal.
ON—OFF Output to the far right of this signal must be a PULSE output type.

7. Confirm that the MSOUT54 collaborative operation request signal is ON.
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7.6 Enabling_; the Collaborative Operation Function

8. Confirm that there are no mistakes in the safety logic circuit, and then tap
{READBACK}.

=1 0
&  Safety Logic Circuit
ko
User System & 390¢
New Logic ﬁ
FSBINO1 MS0UTS4
4+
OF & 1O
Safety Board Input 1 Collaborative
op. request

9. Tap {WRITE}.

Display
&  Safety Logic Circuit Comparison Result &
n
User System 503
New Logic 1
FSBIND1 MSOUTS4
Collaborative
op. reguest

10. The collaborative operation function will be enabled. Confirm that the collaborative
operation LED on the manipulator is lit in green.

d |

“@ When tool file number 1 is set, the collaborative operation LED will not be lit because the collaborative opera-
tion function is disabled inside the manipulator. First perform the following operation, and then confirm again

Important  that the collaborative operation LED is lit.

Reset Procedure

Jog the tip of the manipulator approximately 5 mm.

Move a driven axis (e.g., B-axis) instead of a rotary axis (e.g., T-axis).

Refer to the following section for details on jogging.

5 5.1.1 Jogging Each Axis on page 62

This concludes the procedure.

Settings

H
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Programming

8.1

8.2

This chapter describes how to create a program according example movements and how to move the
manipulator using that program.

Explanation of the Sample Program............cccmisrsssrcsscsssssesssessssssesssenns 116
Lt Rt B © Y= - 116
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8.2.4 Confirming Operation Step by Step ......cooviiiciiiri e 136
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8.1 Explanation of the Sample Program

8.1

Explanation of the Sample Program

8.1.1

Overview

In this chapter, a program that moves the position of a workpiece from the left edge to the right edge will be

created.

An illustration that shows the workpiece positions and the path of the tip of the manipulator is shown below, as

well as the sample program that achieves this motion.
) (6) =—— (N0 =——)(9)

©XC)]

}74{Close hand instruction

Confirmation of
hand closed sensor

74{ Open hand instruction

Line No. Step Tool Instruction/Additional Items
1 Start Job
2 0001 00 JointMove Speed= 10.00 (%)
3 0002 00 JointMove Speed= 25.00 (%)
4 0003 00 LinearMove Speed= 1000.0 (mm/sec)
5 0004 01 LinearMove Speed= 1000.0 (mm/sec)
6 DigitalOut  Output#(7) Off
7 DigitalOut  Output#(8) On
8 Wait Input#(8)= On
9 0005 01 LinearMove Speed= 1000.0 (mm/sec)
10 0006 01 JointMove Speed= 25.00 (%)
11 0007 01 LinearMove Speed= 1000.0 (mm/sec)
12 0008 00 LinearMove Speed= 1000.0 (mm/sec)
13 DigitalOut  Output#(8) Off
14 DigitalOut  Output#(7) On }
15 Wait Input#(7)= On
16 0009 00 LinearMove Speed= 1000.0 (mm/sec)
17 0010 00 JointMove  Speed= 25.00 (%)
18 End Job

Confirmation of
hand opened sensor

This program uses the tool shown below. The following four signals must be connected to open and close this

tool.

Appearance of Tool

Signal Name

Signal Application

1=

]
L

Open fingers signal

Used for the open hand instruction.

Close fingers signal

Used for the close hand instruction.

Auto switch output (fingers opened) signal

Used for confirmation of the hand opened sensor.

Auto switch output (fingers closed) signal

Used for confirmation of the hand closed sensor.

The descriptions for this program assume the above signals have been connected as described in the following

section.

5 6.4 Connecting the I/O Cables on page 80

HW2480569
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8.2 Creating a Program with Direct Teach

8.2

Creating a Program with Direct Teach

This section describes the procedure to create a sample program using direct teach. The description is split into
the following steps.

Step Task Applicable Device Reference Section
1 Creating a Program Smart Pendant = (;)]271 Creating a Program on page
Registering Manipulator Positions in the . = 8.' 22 .Regzstermg Manzl.mlato.r Posi-
2 . . Manipulator tions in the Program Using Direct
Program Using Direct Teach
Teach on page 122
3 Adding and Changing Programming Smart Pendant F 823 4ddmg and Changing Pro-
gramming on page 126
. . 5 8.2.4 Confirming Operation Step by
4 Confirming Operation Step by Step Smart Pendant Step on page 136
5 Running the Created Program Smart Pendant & 8.2.5 Running the Created Program
on page 139

8.2.1

Creating a Program

To use direct teach, a program must be created (job registered) in advance.

l.

Turn ON the main power supply to the robot controller.

YRC1000

YRC1000micro

2ON

N
\
|

o0

o

o9

o

HW2480569
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8.2 Creating a Program with Direct Teach

2. Wait approximately three minutes, and confirm that the startup window is displayed on
the Smart Pendant.

e YASKAWA

3. Confirm that the collaborative operation lamp is lit in green.

/ /

Information If the lamp is not lit, the collaborative operation function is disabled. Refer to the following section and ena-
ble the collaborative operation function.

& 7.6 Enabling the Collaborative Operation Function on page 111

4. Change the mode switch to MANUAL (TEACH) mode, and set the operation mode to
teach mode.

The button will turn green when the servo is turned ON.
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8.2 Creating_; a Prog_;ram with Direct Teach

6. Tap the operation mode icon on the status bar and select {Hand Guiding}.

7.

8.

46% ROBOT JOB - LONGJOB L Smart Frame g & 4o}

1 Start Job 2 Joint

2 JointMove Speed= ,h—
World
3 JointMove Speed=

4 JointMove Speed=
W User
5 DigitalOut Outpu o

6 Shifton P[BE@5] || [4. Hand Guiding

7 JointMove Speed= 160.60 (%) Acceleration= 58 (%)

8 JointMove Speed= 75.80 (%) Acceleration=

! TEACH JOINT MOVE

9 LinearMove Speed= 258.8 (mm/sec) Positionle

18 DieitalOut OQOutput#( 5 ) On

If the operation speed is set to low speed, the following message will be displayed.
Select {CHANGE TO HIGH SPEED}.

Low Speed for Hand Guiding

The robot can be difficult to Hand Guide using the
Low Speed setting. Change to High Speed?

Information If set to low speed, a strong force will be required to manually move the manipulator. An alarm will occur if
the manipulator is pushed too hard. The low speed setting is convenient for fine movements.

From the status bar, select {MENU} - {Job List} - {+NEW JOB}.
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8.2 Creating a Program with Direct Teach

9. Enter a name in {Job Name}. "SAMPLE" is used in this manual.

Job Details: SAMPLE b
Date Lines

2021-08-23 07:55 PM 2

Job Name W DE

SAMPLE Robot Job

Tag

e.g. job tag or keyword Robot 1

Comment

[J « Changejob to Default (Master)

e.g. comment about the job

[ ] [E'] Lock the job to disable editing

SYMBOL « LEFT RIGHT B

Hafnoonnon
ofe]efefr]fofi]efr]e

s e fe ] o] e
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8.2 Creating a Program with Direct Teach

10. Confirm the job name and press {SAVE ALL}.

Job Details: NEWJOBT

Date Lines
2021-08-23 07:56 PM 2

Job Name y
SAMPLE Robot Job
Tag Ce

e.g. job tag or keyword

Robot 1

Comment
e.g. comment about the job

Additional Settings

+ Change job to Default (Master)

[E‘] Lock the job to disable editing

HW2480569 1217144
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8.2 Creating a Program with Direct Teach

11. Select the SAMPLE job that was created from the job list and tap {EDIT}.

& JoblList () NEW JoB Search by name Q,
JobName % Tag & Edited ¥ Attributes & | I
SAMPLE_HC10DTP 2021-06-24 08:30 AM

SYS_INT_AVOID_R1 2015-05-29 01:53 PM

Job Details: SAMPLE N
Date Lines

2021-08-23 07:57 PM 2

Job Name Y pe

SAMPLE Robot Job

Tag Jontro

e.g. job tag or keyword Robot 1

Comment [J + Changejob to Default (Master)

e.g. comment about the job

(0 (& Lock thejob to disable editing

Additional Settings N

Confirm that the job name that was registered is displayed.

This concludes the procedure. Proceed to the next step.

8.2.2 Registering Manipulator Positions in the Program Using Direct
Teach

Register the manipulator positions in the program using direct teach.
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8.2 Creating a Program with Direct Teach

1. Confirm that the following procedure was completed.

& 8.2.1 Creating a Program on page 117
2. Confirm again that the collaborative operation LED is lit in green.

Information If the LED is not lit, the collaborative operation function is disabled. Refer to the following section and ena-
ble the collaborative operation function.

5 7.6 Enabling the Collaborative Operation Function on page 111
3. Confirm again that the operation mode is teach mode.

Note:
If the teach mode icon is not displayed on the status bar, change the mode switch to MANUAL (TEACH) mode.

The button will turn green when the servo is turned ON.

Information When using direct teach, the servo ON state will be maintained even if the enable switch on the back of the
Smart Pendant is not squeezed.

5. While the [MOVE] button on the manipulator is pressed, move the manipulator to posi-

tion (1).
— ) (5) ({19 =——6) 9)
. ‘ 6‘* @@ ™) @)
- L B

~ o
B

Information If the arm speed feels fast, tap the [MOVE] button twice (double-click), and then move the arm when all
three buttons are flashing. The arm will move slowly, and it will be easier to make fine adjustments because

the feeling of arm coasting will be reduced.

6. Release the [MOVE] button on the manipulator.

Programming
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8.2 Creating a Prog_]ram with Direct Teach

7. Press the [TEACH] button on the manipulator.

The position of the manipulator will be registered as line number 2 when the [TEACH] button is

pressed.
Information "Joint Move Speed=5.00(%)" will be displayed because the position is registered with the default instruction
and speed.
e < < M i //abc 2l Edit
1 Start Job

2 [ 8] JointMove Speed= 5.00 (%)

3 End Job

JOINT MOVE

©) ReTEACH © TEACH

LY/
[Ady

5) Digitalout

8. While the [MOVE] button on the manipulator is pressed, move the manipulator from

19 =——)(9)

@)

position (1) to position (2).

(OXC) 7)(®)

% @ 6: N ¥

T

9. Release the [MOVE] button on the manipulator.

HW2480569
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8.2 Creating a Program with Direct Teach

10. Press the [TEACH] button on the manipulator.

’ )

%O

-

-~ 4
B

The position of the manipulator will be registered as line number 3 when the [TEACH] button is
pressed.

11. Repeat steps 8 to 10 and register positions (3) to (10) in the program.
The line numbers that are registered and the descriptions of positions (1) to (10) are shown below.

For the positions in (4) and (8), register the same position as the previous step in order to switch the
tool information.

Manipulator Position Line No. Description of Position
(1) 2 Start job position
2) 3 Above grasp workpiece position
@ 5 =—— (N0 =——() (%) 3) 4 Grasp workpiece position
\ { “4) 5 Grasp workpiece position
(&) 6 Above grasp workpiece position
B4 7)(®)
ey (6) 7 Above release workpiece position
- 7) 8 Release workpiece position
8) 9 Release workpiece position
) 10 Above release workpiece position
(10) 11 End job position
S Dy Jn B = =
3 &K B 0 //abe g Edit
T L T L v L VL V)

6 [ 8] JointMove Speed= 5.00 (%)

7 [ 8] JointMove Speed= 5.00 (%)

8 [ @] JointMove Speed= 5.00 (%)

9 [ @] JointMove Speed= 5.00 (%)

10 [ @] JointMove Speed= 5.00 (%)

11 [ 8] JointMove Speed= 5.00 (%) 4%
12 End Job

@)

Y/ RE-TEACH @ TEACH JOINT MOVE

Information The motion and speed of the manipulator, opening and closing the hand, the tool files, and other settings are
configured after this procedure. This procedure registers the positions of the manipulator only.

This concludes the procedure. Proceed to the next step.
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8.2 Creating a Program with Direct Teach

8.2.3

Adding and Changing Programming

(1)

Instructions can be added to and changed in the program in which the manipulator positions were registered.
This section describes the following four operations.

Operation Reference Section

Set the Start Job Position (Line No. 2) and End Job Position (Line 5 (1) Set the Start Job Position (Line No. 2) and End Job Position
No. 11) to the Same Location (Line No. 11) to the Same Location on page 126

Change the Motion and Speed of the Manipulator 5 (2) Change the Motion and Speed of the Manipulator on page

127
Add Instructions to Close and Open the Hand & (3) Add Instructions to Close and Open the Hand on page 130
Change the Tool File & (4) Change the Tool File on page 134

Set the Start Job Position (Line No. 2) and End Job Position (Line No.
11) to the Same Location

Setting the same position for the start job position (line number 2) and end job position (line number 11) is
recommended.

Each position that was registered with direct teach is a position that was registered by sight, so there will be slight
deviations in the positions. For this reason, use the following procedure to set the start job position (line number
2) and end job position (line number 11) to the same position.
1. Confirm that the following procedure was completed.
5 8.2.2 Registering Manipulator Positions in the Program Using Direct Teach on page 122

2. Select line number 2 on the Smart Pendant.

S Oty |x B = =

o < & M 0 //abe ¢ IEdi
1 Start Job
2 [ 8] JointMove Speed= 5.00 (%) 4t

3 [ 0] JointMove Speed= 5.00 (%)
4 [ @] JointMove Speed= 5.00 (%)
5[ 8] JointMove Speed= 5.00 (%)
6 [ @] JointMove Speed= 5.00 (%)
7 [ 0] JointMove Speed= 5.00 (%)

8 [ @] JointMove Speed= 5.00 (%)

9 RE-TEACH @ TEACH JOINT MOVE

9 [ @] JointMove Speed= 5.00 (%)
10 [ @] JointMove Speed= 5.00 (%)

3. Tap {GO TO POINT}.
The manipulator will move to position (1).

Information If the movement speed seems slow or fast, tap the operation speed icon on the status bar and change the oper-
ation speed.
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8.2 Creating a Program with Direct Teach

(2)

4. Select line number 11 on the Smart Pendant, and tap {RE-TEACH}.

6 [ 0] JointMove Speed= 5.00 (%)
7 [ 8] JointMove Speed= 5.00 (%)
8 [ 0] JointMove Speed= 5.00 (%)
9 [ 0] JointMove Speed= 5.00 (%)
10 [ @] JointMove Speed= 5.00 (%)
11 [ 8] JointMove Speed= 5.00 (%)
12 End Job

© TEACH

@ RE-TEACH
)

The position of line number 11 will be set to the same position as line number 2.

This concludes the procedure. Proceed to the next step.

Change the Motion and Speed of the Manipulator

The manipulator motions registered with direct teach are all registered with the "Joint Move Speed=5.00 (%)"

instruction and speed.

JOINT MOVE

The program described in this manual uses the Joint Move instruction and Linear Move instruction depending on
the position where the manipulator moves. The differences between these instructions are described below.

Instruction

Manipulator Path

Linear Move

The manipulator moves along a linear path.

Joint Move

The path of the manipulator is not limited to a straight line.

The sample program uses the Linear Move instruction for the steps before and after the motion to close and open
the hand. The sample program uses the Joint Move instruction for all other steps.

To recreate the sample program, change the instructions and speeds. Use the following procedure.

1. Confirm that the following procedure was completed.

5 8.2.2 Registering Manipulator Positions in the Program Using Direct Teach on page 122

HW2480569
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8.2 Creating a Prog_]ram with Direct Teach

2. Move the Smart Pendant cursor to line number 2.

1

“

Start Job

K

B

0  /fabe Z it

2L

2]

JointMove

Speed=

.00

(%) %

][
ar
51
6 [
7L
8 [
9[

10 [

0]
0]
0]
0]
0]
0]
0]

o]

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

Speed=
Speed=
Speed=
Speed=
Speed=
Speed=
Speed=

Speed=

35

55

.00

.00

.00

.00

.00

.00

00

00

(%)
(%)
(%)
(%)
(%)
(%)
(%)
(%)

©

RETEACH () TEACH | JOINTMOVE

3. Tap the instruction and set the motion (instruction) from the start position (home posi-
tion) to step 1.

o

1

20
3L
A0
5[
6 [
7L
8 [
B (D

10 [

a K I 0 //abe ¢ Ed
Start Job
01 | JointMove ~| Speed= 5.00 (%) 4%
@] | JointMove 5.00 (%)
@] | LinearMove 5.00 (%)
@] CircleMove 5 00 (%)
0] SplineMove 5,00 (%)
@] JointMove Speed= 5.00 (%)
0] JointMove Speed= 5.00 (%)
© reTeacH © TEACH = JOINTMOVE

0] JointMove Speed= 5.00 (%) i

: v
0] JointMove Speed= 5.00 (%)

HW2480569
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8.2 Creating_; a Prog_;ram with Direct Teach

4. Tap {Speed} and enter the speed from the start position (home position) to step 1.

10 [

ﬁ

0]
0]
0]
0]
8]
0]
2]
0]

6]

Start Job

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

5. Tap {Enter}.

™ B /abe VZa ="

Speed=

Speed=
Speed=
Speed=
Speed=
Speed=
Speed=
Speed=

Speed=

5.00 (%)

10 [

a

0]
8]
0]
0]
0]
0]
0]
8]

8]

Start Job

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

JointMove

Speed=
Speed=
Speed=
Speed=
Speed=
Speed=
Speed=
Speed=

Speed=

M g // abe i Edit

10.00 (%)

5.00 (%)

5.00 (%)

5.00 (%)

5.00 (%)

5.00 (%)

5.00 (%)

5.00 (%)

5.00 (%)
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8.2 Creating a Program with Direct Teach

©)

6. Repeat steps 2 to 5 and change the following instructions and speeds as shown in the

table.
Manipulator Position Line No. Instruction and Speed
) 2 JointMove Speed=10.00 (%)
2) 3 JointMove Speed=25.00 (%)
@® % ©© 3) 4 LinearMove Speed=1000.0 (mm/sec)
\ ‘ “4) 5 LinearMove Speed=1000.0 (mm/sec)
@ ") 5) 6 LinearMove Speed=1000.0 (mm/sec)
e (6) 7 JointMove Speed=25.00 (%)
- 7 8 LinearMove Speed=1000.0 (mm/sec)
®) 9 LinearMove Speed=1000.0 (mm/sec)
9) 10 LinearMove Speed=1000.0 (mm/sec)
(10) 11 JointMove Speed=25.00 (%)

This concludes the procedure. Proceed to the next step.

Add Instructions to Close and Open the Hand

At position (4) in the sample program, the manipulator will close the hand and grasp the workpiece. At position

(8), the manipulator will open the hand and release the workpiece.
@ &) =—— 10 =——) (¢

(3)(4) (7) (8)

]

The instructions to close and open the hand are not in the program that was created up to this point. These
instructions must be added to the program.

Three instructions are required to close the hand, and three instructions are required to open the hand.

* Close the Hand

Instruction Description

DigitalOut Output#(7) Turns OFF output signal #(7).
Off Output #(7) on the manipulator is the open fingers signal.

o Turns ON output signal #(8).
DigitalOut Output#(8) On . . .
Output #(8) on the manipulator is the close fingers signal.

Waits until input signal #(8) is turned ON.

tion of the hand closed sensor.

Wait Input#(8) = On Input #(8) on the manipulator is the auto switch output (fingers closed) signal. This signal provides confirma-

* Open the Hand

Instruction Description

DigitalOut Output#(8) Turns OFF output signal #(8).
Off Output #(8) on the manipulator is the close fingers signal.

. Turns ON output signal #(7).
DigitalOut Output#(7) On . . .
Output #(7) on the manipulator is the open fingers signal.

Waits until input signal #(7) is turned ON.

mation of the hand opened sensor.

Wait Input#(7) = On Input #(7) on the manipulator is the auto switch output (fingers opened) signal. This signal provides confir-

HW2480569
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8.2 Creating_; a Prog_;ram with Direct Teach

Use the following procedure.

1. Confirm that the following procedure was completed.

& (2) Change the Motion and Speed of the Manipulator on page 127
First, the procedure to add the DigitalOut instruction to close the hand at position (4) will be described.

2. Tap {COMMANDS} at the bottom of the Smart Pendant window, and tap {l/O}.

o &« 3 ) | /[ abc Ve Edit

1 Start Job

2 [ @] JointMove Speed= 10.00 (%)

3 [ 0] JointMove Speed= 25.00 (%)

4 [ @] LinearMove Speed= 1000.0 (mm/sec)

5[ 0] LinearMove Speed= 1000.0 (mm/sec) {é}
6 [ 8] LinearMove Speed= 1000.0 (mm/sec)

7 [ @] JointMove Speed= 25.00 (%)

8 [ 8] LinearMove Speed= 1000.0 (mm/sec

RETEACH (@ TEACH | JOINTMOVE
9 [ 9] LinearMove Speed= 1000.0 (mm/

10 [ 8] LinearMove Speed= 1000.@ (mm/sec) i

Favorites General Motion 1/0 Math Control
Show advanced commands ~ Q () cOMMAND BUILDER (i)
E} DigitalOut Writes a value to a General Output Signal w
:) Digitalln Reads the status of an Input Signal w
PulseOut Writes a value to a General Output Signal for the user-defined time w5
Waits until the status of the external signal or byte variable is the ve

same as the specified status

AnalogOut Writes the set voltage value to the General-Purpose Analog Signal ¥

COMMANDS

3. Select line number 5, and tap {DigitalOut} at the bottom of the window.

Information The instruction will be added to the line below the cursor position. Place the cursor on line number 5 here.
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8.2 Creating a Prog_]ram with Direct Teach

© N &< i 0 /[ abe 2 Fdit

1 Start Job

2 [ @] JointMove Speed= 10.00 (%)
3 [ 0] JointMove Speed= 25.00 (%)

4 [ 0] LinearMove Speed= 1000.0 (mm/sec)

5[ @] LinearMove Speed= 1080.0 (mm/sec) {é}

6 [ 0] LinearMove Speed= 1000.0 (mm/sec)
7 [ 6] JointMove Speed= 25.00 (%)

8 [ @] LinearMove Speed= 1000.0 (mm/sec

RE-TEACH @ TEACH = JOINT MOVE
9 [ @] LinearMove Speed= 1000.0 (mm/s

190 [ @] LinearMove Speed= 1000.0 (mm/sec) h
Favaorites General Maotion 1/0 Math Control

Show advanced commands ~ Q () COMMAND BUILDER (i)
DigitalOut Writes a value to a General Output Signal pkd
Digitalin Reads the status of an Input Signal pkd
PulseOut Writes a value to a General Output Signal for the user-defined time pkd
Waits until the status of the external signal or byte variable is the %

same as the specified status
AnalogQOut Writes the set voltage value to the General-Purpose Analog Signal pkd

COMMANDS
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8.2 Creating_; a Prog_;ram with Direct Teach

4. Tap {Output#} that was added to line number 6 on the Smart Pendant, enter "7", and
then tap {Enter}.

10

a K M O  /fabe 4

0]

8]

8]

a]

9]

9]

8]

8]

Start Job

Output#

JointMove Speed= 10.00 (

JointMove Speed= 25.00 (

LinearMove Speed= 1000.0

LinearMove Speed= 1000.0

DigitalOut | Output#( 1 )|

LinearMove Speed= 1000.0

JointMove Speed= 25.00 (
LinearMove Speed= 1000.0

LinearMove Speed= 1000.0 (mm/sec)

5. Tap {On} for line number 6 on the Smart Pendant, and select {Off}.

o N K IO O  //abe Va0
1 Start Job
2 [ 8] JointMove Speed= 10.00 (%)
3 [ @] JointMove Speed= 25.00 (%)
4 [ 0] LinearMove Speed= 1000.0 (mm/sec)
5[ 0] LinearMove Speed= 1000.@ (mm/sec)
6 DigitalOut Output#( 7 ) |Off 4%
7 [ 8] LinearMove Speed= 1000.0 (mm/sec)
8 [ @] JointMove Speed= 25.00 (%)
.
9 [ @] LinearMove Speed= 1000.0 (mm/sec)
10 [ @] LinearMove Speed= 1000.0 (mm/sec) bt

= 0 % 3o

Repeat steps 3 to 5 and set line number 8 to "Wait Input#(8) = On".
Repeat steps 3 to 5 and set line number 13 to “DigitalOut Output#(8) Off”.

0. Repeat steps 3 to 5 and set line number 15 to "Wait Input#(7) = On".

Repeat steps 3 to 5 and set line number 7 to "DigitalOut Output#(8) On".

Repeat steps 3 to 5 and set line number 14 to "DigitalOut Output#(7) On".

The line numbers at which to add the instructions and the details of those instructions are shown next.
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8.2 Creating a Program with Direct Teach

o &~ 3 ) 0 // abc V74 Edit

1 Start Job

2 [ @] JointMove Speed= 10.00 (%)

3 [ 0] JointMove Speed= 25.00 (%)

4 [ @] LinearMove Speed= 1000.0 (mm/sec)

5[ 0] LinearMove Speed= 1000.8 (mm/sec)

6 DigitalOut OQOutput#( 7 ) Off
7 DigitalOut Output#( 8 ) On
8 Wait Input#( 8 ) = On

9 [ @] LinearMove Speed= 1000.0 (mm/sec)
10 [ @] JointMove Speed= 25.00 (%)
11 [ @] LinearMove Speed= 1000.8 (mm/sec)

12 [ @] LinearMove Speed= 1000.8 (mm/sec)

13 DigitalOut OQutput#( 8 ) Off
14 DigitalOut Output#( 7 ) On
5 Wait Input#( 7 ) = On

16 [ @] LinearMove Speed= 1000.0 (mm/sec)
17 [ @] JointMove Speed= 25.00 (%)

18 End Job

@ TEACH JOINT MOVE

e

COMMANDS

This concludes the procedure. Proceed to the next step.

(4) Change the Tool File

The sample program grasps the workpiece and moves it to a different location. For this reason, the tool file with
the information for when the hand is not grasping the workpiece and the tool file with the information for when
the hand is grasping the workpiece must be changed in the program.

Use the following procedure.

1. Confirm that the following procedure was completed.
& (3) Add Instructions to Close and Open the Hand on page 130
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8.2 Creating_; a Prog_;ram with Direct Teach

Create the following two tool files.

* Information for when the hand is not grasping the workpiece
* Information for when the hand is grasping the workpiece

Refer to the following section for details on creating a tool file.

5 7.2 Configuring a Tool File on page 91
Select line number 5 on the Smart Pendant, and tap {GO TO POINT}.

2[ o]
3[ o]

4 [ o]

Start Job
JointMove Speed= 10.00 (%)
JointMove Speed= 25.00 (%)

LinearMove Speed= 1000.0 (mm/sec)

SEiEai

LinearMove Speed= 1000.0 (mm/sec) 4t

9 [ al

10 [ 0]

Mode

DigitalOut Output#( 7 ) Off
DigitalOut Output#( 8 ) On

Wait Input#( 8 ) = On

RETEACH (O TEACH | JOINTMOVE

LinearMove Speed= 1000.0 (mm/

JointMove Speed= 25.00 (%)

Tool
#0: standard tool

| ) BLOCK1/0:TOOL #0 o
Target:
@ GO TO POINT Line 5

Rotate

Lower Arm

1.28°

Upper Arm Il Twist

14.56 °

<

JOGGING
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8.2 Creating a Prog_]ram with Direct Teach

4. Tap the tool number icon on the status bar, select {#1: Tool1}, and then tap {RE-
TEACH]}.

o #0: standard tool B 0 // abc Vi Edit
1 S1 #1:Tool
2001 J9 4o Tool2 0o (2)
3[ 0] J{ .00 (%)

#3: Tool3
4fliEgi ] 000.0 (mm/sec)

#4
5[ 0] Lj 000.0 (mm/sec) it
6 D{ #5 7 ) Off
7 D1 e 88 n
8 W4 - On

O RETEACH (9 TEACH & JOINTMOVE

9 [ @] Limearrove —Speea=T000.0 (mm/E
10 [ @] JointMove Speed= 25.00 (%)

The tool number of line number 5 will change to [1].

Information If the tool numbers are not displayed in the window, tap {{C—’}} at the top right and select the {Tool #} check

box.

® [ Classic Tool # Var. Name 10 Name Favorites Display

[] Job Stack

5. Repeat steps 3 to 4 and set the tool number on line numbers 9 to 11 to {#1: Tool1}.

This concludes the procedure. Proceed to the next step.

8.2.4 Confirming Operation Step by Step

When creating the program is completed, confirm the operation of the manipulator while stepping through the
created program (operation step by step).

1. Confirm that nobody is near the manipulator.

2. Change the mode switch to MANUAL (TEACH) mode, and set the operation mode to
teach mode.

The button will turn green when the servo is turned ON.

HW2480569 136/144



8.2 Creating_; a Prog_;ram with Direct Teach

4. Select line number 2 on the Smart Pendant, and tap {GO TO POINT}.

Start Job

2iail

JointMove Speed= 10.00 (%)

3[ 0]
4 [ @]
Sl
6
7
8
gElienl

Tas]

Mode

JointMove Speed= 25.00 (%)
LinearMove Speed= 1000.0 (mm/sec)
LinearMove Speed= 1000.0 (mm/sec)
DigitalOut Output#( 7 ) Off
DigitalOut Output#( 8 ) On
Wait Input#( 8 ) = On
RE-TEACH (8 TEACH

LinearMove Speed= 1000.0 (mm/<

JointMove Speed= 25.00 (%)

Tool

Joint |2, #1: Tool1

Speed

| | BLOCK1/O:TOOL #1

GO TOPOINT

Lower Arm

1.28°

Upper Arm
14.56°

’ 4

JOGGING

JOINT MOVE

Target:
Line2

5. Confirm that the manipulator moves according to the created program.

6. Run the program up to line number 5 with steps 4 and 5 to confirm the operation of the
manipulator.
The hand must be opened and closed for line numbers 6 to 8 and 13 to 15. Use the following operation
to open and close the hand.
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8.2 Creating_; a Program with Direct Teach

7. Tap {TEST/RUN JOB} at the bottom of the Smart Pendant window, and select {Test}.

46t ADVANCED RUN

Test . Run

Test Run Mode

S|

TEST START

(Selected Line: 6)

>

TEST/RUN JOB

8. Press and hold {TEST START}.

46t ADVANCED RUN

Test @ Run

Test Run Mode

Step |L—'|

TEST START

(Selected Line: 6)

4

TEST/RUN JOB

The manipulator will start operation.
The job will start from the line where the cursor was placed. The line can be selected in teach mode.
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8.2 Creating a Program with Direct Teach

9. Run the program up to the end with steps 5 and 8 to confirm the operation of the
manipulator.

This concludes the procedure.

8.2.5 Running the Created Program

Run the program that was created using direct teach, and confirm that the manipulator moves as expected.

1. Confirm that nobody is near the manipulator.
2. Change the mode switch to AUTOMATIC (PLAY) mode, and set the operation mode to
play mode.

The button will turn green when the servo is turned ON.
4. Tap {TEST/RUN JOB} at the bottom of the Smart Pendant window, and select {Run}.

ADVANCED RUN

Test (:. Run

Mode

OneCycle {1]

B STOP - Il PAUSE

On Time Poy On Time

100 %

Moving Time

0.00 (s) 00(s)  1.0842 1:07:02

>

TEST/RUN JOB

Programming

HW2480569 139/144



8.2 Creating a Program with Direct Teach

5. Press and hold {RUN}.

ADVANCED RUN

Mode

» RUN Il PAUSE

Moving Time

0.00 (s)

The manipulator will start operation.
The job will start from the line where the cursor was placed. The line can be selected in teach mode.

6. Confirm that the manipulator moves according to the created program.

Information » While the job is running, press {STOP} or {PAUSE} to stop or pause the job.

* The servo power remains ON when {PAUSE} is pressed, but the servo power is turned OFF when {STOP}
is pressed.

* To cancel {CONTINUOUS}, select {ONE CYCLE} during job playback.
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8.2 Creating_; a Prog_;ram with Direct Teach

7. Press the emergency stop button.

YRC1000

YRC1000micro

There is an emergency stop button on the YRC1000.

The emergency stop button on the Smart Pendant can also be
used.

There is an emergency stop button on the Smart Pendant.

Note:
The YRC1000micro is not equipped with an emergency stop
button.

8. Confirm that {SERVO} changes back to blue.
A blue {SERVO} means the servo power has been turned OFF.

HW2480569

Programming
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8.2 Creating a Program with Direct Teach

9. Turn the emergency stop button in the direction of the arrows to reset the emergency
stop.

YRC1000 YRC1000micro

J-.l

10. Turn OFF the main power supply to the robot controller.

YRC1000 YRC1000micro

OFF ll|e:2 1
WSS

This concludes the procedure.

HW2480569 142/144



Revision History

Pu[lfliit:act)ifon Rev. No. Section Revised Contents
July 2023 <2> Front cover Changed contents.
1.2.1 Changed contents of “Components in a Basic Robot System”.
123 Changed contents of “YRC1000 Robot Controller Accessories”.
2.1 Changed contents of “Transporting the Manipulator”.
223 Changed contents of “Fixing the Manipulator to the Floor”.
2.3 Changed contents of “Transporting the YRC1000 Robot Controller”.
421 Changed contents of “Correcting Alarm 6022 EXTERNAL FORCE ESTIMATION ERROR and Alarm 6004 ESCAPE
FROM CLAMPING ERROR(PFL)".
Chapter 6 Changed contents of “Mounting and Wiring the Hand”.
Chapter 8 Changed contents of “Programming”.
March 2023 <I> 2.1 Changed contents of “Transporting the Manipulator”.
September 2021 - - First edition

HW2480569 143/144



MOTOMAN-HC20DTP
Dust-Proof/Drip-Proof Specification

Quick Start Guide
Using the Smart Pendant

(©2021 YASKAWA ELECTRIC CORPORATION
Published by YASKAWA

YASKAWA

YASKAWA ELECTRIC CORPORATION
July 2023 21-12

MANUAL NO.

HW2480569




	Table of Contents 
	i Before Using the Product 
	i.1 Introduction to This Manual 
	i.1.1 Intended Audience 
	i.1.2 Precautions for Safely Using a Collaborative Robot 
	i.1.3 Applicable Products 
	i.1.4 Related Manuals 

	i.2 Notes for Safe Operation 
	i.2.1 Safety Information 
	i.2.2 Visual Aids 
	i.2.3 General Precautions 

	i.3 Using This Manual 
	i.3.1 Terms 
	i.3.2 Trademarks 


	1 Unpacking and Checking the Product 
	1.1 Unpacking the Shipping Crate 
	1.2 Checking the Received Products 
	1.2.1 Components in a Basic Robot System 
	1.2.2 Manipulator Accessories 
	1.2.3 YRC1000 Robot Controller Accessories 
	1.2.4 YRC1000micro Robot Controller Accessories 
	1.2.5 Verifying the Order Numbers 


	2 Transportation and Installation 
	2.1 Transporting the Manipulator 
	2.2 Installing the Manipulator 
	2.2.1 Required Items 
	2.2.2 Strength of the Installation Surface 
	2.2.3 Fixing the Manipulator to the Floor 
	2.2.4 Grounding the Manipulator 

	2.3 Transporting the YRC1000 Robot Controller 
	2.4 Installing the YRC1000 Robot Controller 
	2.5 Transporting the YRC1000micro Robot Controller 
	2.6 Installing the YRC1000micro Robot Controller 

	3 Connecting the Robot Controller 
	3.1 Connecting the YRC1000 Robot Controller and Other Devices 
	3.1.1 Connecting the Manipulator 
	3.1.2 Connecting the Primary Power Supply 
	3.1.3 Connecting the Smart Pendant 

	3.2 Connecting the YRC1000micro Robot Controller and Other Devices 
	3.2.1 Connecting the Manipulator 
	3.2.2 Connecting the Primary Power Supply 
	3.2.3 Connecting the Smart Pendant 


	4 Turning ON the Robot Controller Power Supplies 
	4.1 Turning ON/OFF and Checking the Power Supplies 
	4.1.1 Turning ON the Main Power Supply 
	4.1.2 Checking Operation of the Emergency Stop Button and Servo Power 

	4.2 Corrective Actions for Alarms at Initial Startup 
	4.2.1 Correcting Alarm 6022 EXTERNAL FORCE ESTIMATION ERROR and Alarm 6004 ESCAPE FROM CLAMPING ERROR(PFL) 
	4.2.2 Correcting Alarm 4107 OUT OF RANGE(ABSO DATA) 


	5 Controlling the Manipulator 
	5.1 Moving the Manipulator 
	5.1.1 Jogging Each Axis 
	5.1.2 Jogging Parallel to the TCP 
	5.1.3 Direct Teach 


	6 Mounting and Wiring the Hand 
	6.1 Required Items 
	6.2 Mounting the Hand 
	6.3 Connecting the Air Hoses 
	6.4 Connecting the I/O Cables 

	7 Settings 
	7.1 Temporarily Disabling the Collaborative Operation Function 
	7.2 Configuring a Tool File 
	7.3 Checking the Home Positions of the Torque Sensors and Setting the Home Positions Again 
	7.3.1 Checking the Home Positions of the Torque Sensors 
	7.3.2 Setting the Home Positions of the Torque Sensors Again 

	7.4 Setting External Force Limits 
	7.5 Configuring the Speed Limit Function 
	7.6 Enabling the Collaborative Operation Function 

	8 Programming 
	8.1 Explanation of the Sample Program 
	8.1.1 Overview 

	8.2 Creating a Program with Direct Teach 
	8.2.1 Creating a Program 
	8.2.2 Registering Manipulator Positions in the Program Using Direct Teach 
	8.2.3 Adding and Changing Programming 
	8.2.4 Confirming Operation Step by Step 
	8.2.5 Running the Created Program 


	Revision History 



