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SAFETY INSTRUCTIONS

In all stages of the installation, operation, maintenance and check of this equipment, reference
must be made to this manual and other related documents.

The correct understanding of the equipment, information about safety and other related
instructions are essential for this system.

Cautionary indications DANGER and CAUTION are used in this manual to point out particular

hazards and to highlight some unusual information which must be specially noted.

@ DANGER

Cautionary indication <> DANGER

Description of Indicates that death or severe personal injury will result if proper

cautionary indication precautions are not taken.

@ CAUTION

& CAUTION

Description of Indicates that personal injury or property damage alone will result if

cautionary indication proper precautions are not taken.

Alert symbols are used as necessary.

Alert symbol | Description Alert symbol | Description
Unspecified precaution Hot
Electrical shock hazard Ground
warning

Do not disassemble
‘a
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Warning label

The warning label in Fig. B is located at the arrow in Fig. A.

Fig. A
Warning display

Fig. B
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Fig. B shows the following contents:

W There is a risk of electric shock.
Do not touch the amplifier when a commercial power is applied and for at least five
minutes after de-energization.

”»

Be sure to ground (3rd class grounding) the terminal marked “ =
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{> DANGER

B Prior to inspection, turn off power and wait for at least five minutes.
Otherwise, there is a risk of electric shock.

B Do not touch the amplifier when the commercial power is supplied.
Otherwise, there is a risk of electric shock.

/N\ CAUTION

B Do not disassemble the motor.
Otherwise, the operation may be abnormal, thereby damaging the coupled machine.
B Do not hit the motor with hammer or any other instruments.
The integrated (built-in) encoder may break, causing the motor to run at an excessive
speed.
W Do not connect a commercial power supply directly to the motor. Otherwise, it may break.
W Supplying power other than 200 [V] to the amplifier may break it.
B Do not turn on and off the commercial power repeatedly.
Otherwise, the amplifier rectifier may break.
B The motor must be firmly tightened to the mounting base or the driven machine.
If rapid acceleration or deceleration is attempted without this firm tightening, the motor may
become dislocated, causing injury.
B Withstand voltage and insulation test with megger must not be conducted.
Otherwise the amplifier and encoder will break.
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Descriptions given in this manual may be different from those of the product as a result of
improvements of the product. Descriptions in this manual are subject to change without
notice.

Values are indicated in S| units (third stage) in this manual. The units may be different from
those indicated on the product (hameplate).

lllustration given in this manual may show the servo amplifier or servomotor of a specific
capacity. Accordingly they may be different from the appearance of the product you have
purchased.

Products introduced in this manual have not been designed or manufactured for such
applications in a system or equipment that will affect human bodies or lives. Customers, who
want to use the products introduced in this manual for special systems or devices such as for
atomic-energy control, aerospace use, medical use, and traffic control, are requested to
consult Fuiji.

Customers are requested to prepare safety measures when they apply the products
introduced in this manual to such systems or facilities that will affect human lives or cause
severe damage to property if the products become faulty.
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Introduction

This manual is the User's Manual for Fuji's FALDIC- Series AC Servo System. The User’s

Manual comes in one volume and covers all handling procedures of the product.

The following document is included in the package of each device.

Device Name of document Document No.
User's Manual
Servo amplifier Fuji FALDIC-B Series AC INR SI470714

Servo Amplifier (RYBOOOSO-VBC)

User’s Manual

Servomotor Fuji GY Series AC Servomotor

ING-YH347

The type designation of the product covered in this manual is shown below.

Device Applicable type
Servo amplifier | RYBOOOS3-VBC
GYCOOODC1-Cx*-****

Sevomotor | 5ysHOODC1-CH
GYNOOOSAG-GOO *“00” in the type designation indicates a decimal point or number.
Gear head GYNOOOCAG-GOO | * " in the type designation indicates an alphabetic character or no

mark.

For any uncertainties in the description of this manual or in the product itself, contact your

dealer or Fuji’s sales outlet shown at the end of the manual.
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FALDIC-2

1-1) Outline
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1 outiine

1-1) Outline

Requirements for functions and performance are sophisticated

FALDI

SIMPLE € SMARI

Fuji’s original vibration control function and notch filter are adopted for substantial suppression of mechanical
vibration and a positioning setting time shorter than 1 ms is achieved in FALDIC-$3 Series in the pursuit of high
performance and high precision. The compact main body in which functions are integrated allows flexible
installation. Requirements for functions and performance are sophisticated to meet various needs at higher levels.

They are best for machines requiring short cycle time and high-speed positioning.
FALDIC-4 CONCEPT

B Mechanical vibration suppressed to an ultimate level
B Pursuit of high performance and high precision

B Epoch-making compact size
B Simple operation for reduced set-up time
B Standard compliance with overseas standards

(UL/cUL, CE mark)

TARGET

Semiconductor Electronic parts Unloading Wire harness
production and processing equipment robots fabricator
inspection equipment

Best for machines requiring short cycle time and high-speed positioning
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Advanced functions and performance of Fuji's AC servo system

Outline 1

-,

Performance

W 50 to 750 W (rated speed: 3000 r/min)
B Slim or cubic motor

M 16-bit incremental encoder

B Exclusively used for pulse string input
B Simple operation

B New function: PC loader (option)

EE Seriesa

FALDIC-£&

B Slim or cubic motor

B PC loader (option)

W 50 W to 3.7 kW (rated speed: 2000 r/min)
B Compatible with general-purpose motor

1000 P/R encoder
B Pulse string/analog input
B Special loader (option)

(Catalog No.: MH541)

* Contact us for FALDIC-o. Series and ES Series.

Application examples

FALDIC-CX

B 50 W to 5 kW (rated speed: 3000 r/min)

B 16-bit absolute/incremental encoder

M Pulse string/analog input, DI/DO, SX bus,
T-link, RS 485, and various interface

M Built-in positioning controller (L/R type)

(Catalog No.: MH544)

Function

Semiconductor . Food
production and Packing rocessin
inspection equipment machines P 9
Electronic parts Printing . Wood
processing equipment machines / processing
. Injection
@ Unloading robots @Conveyance @molding
Wire h Metal
ire harness : utting and
@ fabricator Pl @rcnach?ne
tools
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1 outiine

Suppresses mechanical vibrations to the maximum extent.

B Equipped with a “Damping Control Function” which is an effective
countermeasure for vibration of the tips of robot arms, etc.

Fuji’s original damping control function (Patent pending)

In high tact operation of mechanisms with low rigidity, such as the tips of robot arms, suppression of arm tip

vibration is a major factor in shortening tact time. In the FALDIC-B series, Fuiji’s original “Damping Control

Function” is standard equipment. It reduces vibration in machines with low rigidity and realizes high machine tact.

Without the damping control function With the damping control function
Direction of Direction of
= movement = movement
Vibration waveform measured Vibration waveform measured
by laser displacement gauge by laser displacement gauge
2mm/div 2mm/div
1 Arm 1 Arm
4 S00r/min/div jibration r 500r/min/div vibration
) b Actual ¥ Actual
speed 1 r speed
B Equipped with a notch filter and servo analysis function.
Notch Filter
This function is for the purpose of reducing machine resonance. By setting the e = |
data on the resonance point, which differs in each machine, as a parameterinthe "7 =
servo amplifier, the machine resonance occurring in that point can be reduced. || —r
Servo Analysis Function (Option) R e
In order to utilize the “Damping Control Function” and “Notch Filter,” etc. o -
effectively, it is necessary to analyze the “resonance frequencies” that are inherent = i
in each machine. If the “Servo Analysis Function” offered in the optional personal s

computer loader is used, it can analyze the data for the machine system simply, =i -
eliminating the needs for complicated calculations and adjustments which are
dependent on intuition.

Designed for high performance and high precision.

B Instruction following servo

S (positional deviation = zero). Posiiona deviaton
Position time is 1 ms or less.
Through the newly developed feed forward control which compensates for servo Instruction seed
delay, operation even during acceleration and deceleration can be done with 1 ms or
positional deviation almost zero. A positioning completed signal can be output s ¥
virtually simultaneously with the end of the instruction pulse (within 1 ms) . e el

ON I orr t ON
B 16-bit High Resolution Encoder
A 65536 pulse/revolution serial encoder (exclusive INC) is standard equipment.
It can also be used for machines where high performance and highly accurate
positioning is required.

1-4

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Outline 1

Feature. 3

AFA Servo amplifiers which are the
---”§ .| smallest in the industry, and can ,
“L20 be installed side by side without TR s £

clearance.

H Innovative compact body

200V type, 200W: 35 (W) x 130 (H) x 130 (D)

B Side by side installation supports miniaturization
of the control panel.

These units can be installed side by side horizontally, and through standardization of

the height and depth dimensions, even if multiple units are used, they can be housed
in an extremely compact cabinet, enabling miniaturization of control panels.

Capacity (W) | W (mm) H (mm) ] D (mm)
50 35 130 130
100 35 130 130
200 35 130 130
400 50 130 130
750 70 130 130 £
- - - o
B Panel space is reduced by side by side e
installation.
(Example: 200W x 3 axes + 400 W x 2 axes.
1S
£
3
135mm - 35mm - 35mm " 50mm - 50mm- o .
205mm 35mm

* The operating environment varies if the unit is installed close to another.

& "“" Slmple Operation and Short setup time
I
W,
B Uses a new type auto tuning function. B Setup parameters are designed to

facility operability
The previous auto tuning function has been further refined so By setting only 7 different parameters in the basic settings,
that adjustments of even “heavy perpetual loads,” which are  operation with the industry’s top level performance can be
considered to be difficult in ordinary tuning, can be done accomplished. In addition, by using the “personal computer
easily. loader” (option) for setting each type of system, setup can
be accomplished in a short time.

]

E“ _;‘ international standards. (UL/cUL, CE Marks)
The standard specifications of the FALDIC-3 Series support the “UL/cUL” .
and “CE Mark,” so it can be used not only within Japan but anywhere u “s

overseas. This makes it a global servo with leading edge performance,

dimensions and operability that can be utilized anywhere.
* Application filed for acquisition of UL/cUL, CE marking.

g‘E iu « The standard configuration conforms to
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1 outiine

1-2) Items to be confirmed

When the product (FALDIC-3 Series) is delivered to you, unpack and check the following.

Items to be confirmed Checking method Check mark

Is the delivered FALDIC-3

Series what you have Check the “type” field in the motor and amplifier

nameplates shown in the following pages.

ordered?
Is there any damage around Observe the appearance to check for broken
the product? parts.

Turn by hand. If the shaft rotates smoothly,
Check if the servomotor shaft there is no problem. However, the shaft does
rotates smoothly. not turn with servomotors equipped with a
brake.

Are any screws dislocated or

Use a screwdriver to check screws.
loose?

If any defects are found, contact your dealer or Fuji’s sales outlet (shown on the back cover of

this manual) immediately.

1-6
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1-3) Servomotor

W Appearance of product

Frame
The frame supports the
output shaft of the
servomotor. The frame is
molded of resin.

Output shaft

The output shaft of the
servomotor rotates.

Power cable
Connect to the servo amplifier using
the optional cable or connector kit.

The wiring from the power cable up to
the servo amplifier is called “power
wiring.”

Flange

The servomotor is installed to the
machine on this side.

Outline 1

Encoder

A 16-bit serial encoder is
housed on the side of the
servomotor opposite to the
load.

Encoder cable
Connect to CN2 of the servo
amplifier using the optional
cable or connector kit.

The wiring from the encoder
cable up to the servo
amplifier is called “encoder
wiring.”

* The figure shows type GYC751DC1-C. The appearance

varies according to the motor capacity.

B How the nameplate looks

Type designation MODEL :GYC751DC1-CA

Serial No. SER No.  -*xwwex .

Made in Japan

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

1 outiine

1-4) Servo amplifier

B Appearance of product

Connector for connection
of loader

Connect the PC loader.

CN1

Connect the sequence
input/output signal.

Charge LED

The LED is lit when power is
supplied to the servo amplifier.

CN2

Connect the encoder cable of
the servomotor.

B How the nameplate looks

Type designation
of amplifier —»

Voltage —

Number of phases —
Max. current —
Frequency —
Capacity —

Downloaded from www.Manualslib.com manuals search engine

Type designation display

Keypad panel

The keypad panel is provided
with a two-digit seven-
segment LED display and
four operation keys.

Main circuit terminals

Connect the power supply,
external regenerative
resistance (option) and power
cable of the servomotor.

terminals

e grounding cable of the
and grounding terminal.

TYPE : RYB201S3-VBC

INPUT OUTPUT
Voltage 200 to 230V 91V
Phase 10133 39
F.L.C 2.5A/1.2A 1.5A
Freq. 50 or 60Hz 0 to 333.3Hz
Power 200W

Fuji Electric Co.,Ltd.[Made in JAPAN

Rated input

1-8

Rated output
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Outline

1-5) Type designation

<Servo amplifier>

RYB 200 S 3—V B C 6
[Voltage]

[Basic type designation]
RYB: Standard type
No indication: 3-phase 200V

[Capacity] 6 : Single-phase 100V
201 : 20 X 70" = 200W
500 : 50 X 70° = 50W

[Encoder]
[Series] C: Standard
S: Standard ————  16-bit, exclusively used for

incremental operation

[Development generation] [Host I/F]
B: DI/DO
(Exclusively used for pulse string)

[Major function]
V: Pulse string/speed control

<Servomotor>
GYS 2000 D G 1 —GC 6 B — B

[Basic type designation] [Brake]
GYS :.Sl|m_ No indication : None
GYC : Cubic B : Installed
[Capacity] [Oil seal/shaft]
201 : 20 X 107 = 200W A : No oil seal with straight key
500 : 50 X 70° = 50W B : No oil seal without straight key
[Rated speed]
D : 3000 [r/min] [Voltage]
No indication : 3-phase 200V
[Installation method] 6 : Single-phase 100V
C: Flange 8 : Common between single-phase
100V and 3-phase 200V

. [Encoder]

[Development generation] H : 20-bit absolute/incremental

C : 16-bit, exclusively for incremental

<Gear head>

GYN 200 S A G — GO9
[Basic type designation]
GYN:Standard type )
[Gear ratio]
. L——G09 : 1/9
[Capacity] :
201 : 20 X 107 = 200 G25 - 1/25
: X 100 = 50W
500 - 50 [Installation method]
[Motor type] G : Flange
S : Slim
C : Cubic t—————————— [Development generation]

1-9
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INSTALLATION

2-1) Servomotor

2-2) Servo amplifier
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2 INSTALLATION

2-1) Servomotor

(1) Storage temperature
Store the servomotor in the following environment when leaving it without energization.
Storage temperature : -20to 60 °C
Storage humidity : 10 to 90% RH (no condensation allowed)

(2) Operating environment
Operate the servomotor in the following environment.
Operating temperature : -10to 40 °C
Operating humidity : 10 to 90% RH (no condensation allowed)
*Use the gear head in the following operating environment.
Operating temperature : 0to40°C
Operating humidity : 10 to 90% RH (no condensation allowed)

(3) Mounting
The servomotor can be mounted horizontally, downward or upward. The same rule applies to the

gear head and the servomotor equipped with a brake.

Flange-mounted

IM B5 (L51) IM V1 (L52) IM V3 (L53)

j w1 B

”ﬁﬂﬁ“\ !

The symbol in the figure indicates the mounting method coded by JEM. Description in parentheses ()

indicates the former JEM code.

2-2
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INSTALLATION 2

(4) Handling
The servomotor is equipped with a built-in encoder. Do not hammer the output shaft of the
servomotor because the encoder is a precision device.
Do not support the encoder to lift the servomotor during installation.
The encoder built in the servomotor has been aligned with the servomotor. If it is disassembled, the

rated performance will not be obtained.

/Encoder

/\ CAUTION

B Do not disassemble the servomotor.
If the servomotor is disassembled, the performance will deteriorate and the
mechanical system may be broken.

® Never give shocks to the servomotor by hitting with a hammer etc.
Otherwise the encoder will be broken, causing the servomotor to run away.

(5) Power supply to servomotor
Do not connect commercial power supply to the servomotor. Otherwise the internal magnet will be
de-energized to cause a failure of servomotor rotation.

For the connection method between the servomotor and servo amplifier, see chapter 3.

2-3
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2 INSTALLATION

(6) Cable stress

Do not apply bending or tensile stress to the cable.

W Precautions for applications with moving servomotor

- Design a system of an application with a moving servomotor so that the cables are free from

forcible stress.

- Route the encoder cable and power cable in Cableveyor.

- Fix the encoder cable and power cable from the servomotor using cable clamps.

- Design the bending radius as large as possible.

- Do not allow bending stress or the weight of the cable itself to be exerted at cable connections.

(7) Protection against water and oil

Measures taken to the motor are useful for protection against moderate amount of splashes.
However, the shaft is not water-proof or oil resistant, and so take appropriate measures on the

machine side to avoid entry of water and oil into the servomotor.

In environment with much water or oil drops or oil mist, install a cover or the like on the machine

and connect lead wires and connector downward.

(8) Dimensional tolerances

The servomotor is assembled to the following accuracy.

Unit: mm
Type of servomotor | Run-out at shaft end Center deviation Perpendicularity of
(Flange) flange face (Flange)
GycOOODcC1 <0.02 <0.06 <0.08
GYSOOODCA1 <0.02 <0.06 <0.08
~ . g Perpendicularity of
Run-out at shaft end Parallelism of shaft Center deviation N e
| | o | Jo
—’—\ —’—\
S B I
Leg mount ‘ ‘
T T
B A N
|
Flange mount
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INSTALLATION 2

(9) Load

The radial load and thrust load exerted on the shaft end of the servomotor are as follows.

Radial load: Load exerted at right angles to motor shaft

Thrust load: Load exerted in parallel to motor shaft
W Servomotor
R EENGIET Allowable radial load | Allowable thrust load LR
b Fr[N] Fs [N] [mm]

GYS _500DC1-C8B 127 19 25
101DC1-CB 127 19 25
201DC1-CA 264 58 30 -
401DC1-CA 264 58 30
751DC1-CA 676 147 40

GYC _101DC1-CA 107 19 25
201DC1-CA 235 39 30
401DC1-CA 235 39 30
751DC1-CA 460 88 40

| 1/9 gear head

Motor type Type of gear head AIIowab’l_? {:ﬁilal load AIIowab;Z t[:‘r]ust load
GYN  _500SAG-G09 204 147
Slim 101SAG-G09 204 147 +«— Fs
(GYS) 201SAG-G09 441 196
401SAG-G09 589 245
751SAG-G09 736 204
GYN  _101CAG-G09 548.8 3724
Cubic 201CAG-G09 1019 666.4
(GYC) 401CAG-G09 1019 666.4
751CAG-G09 1381.8 882
W 1/25 gear head
Allowable radial load | Allowable thrust load LR
Motor type Type of gear head FrN] Fs [N] {mm]
GYN  _500SAG-G25 441 147 11
Slim 101SAG-G25 441 147 11
(GYS) 201SAG-G25 687 196 17
401SAG-G25 883 245 17
751SAG-G25 1019 204 225
GYN  _101CAG-G25 764.4 588 11
Cubic 201CAG-G25 1430 1058 17
(GYC) 401CAG-G25 1430 1058 17
751CAG-G25 1940 1372 22,5
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2 INSTALLATION

B Assembling the GYN gear head
Follow the procedure below to assemble the GYN gear head. The procedure is similar for the GRN gear

head.

(1) Applying grease
Before assembling the GYC/GYS motor to the gear head, apply grease on the output shaft of the

servomotor. (This is for prevention of seizure of the output shaft of the servomotor.)

Apply grease.

(2) Preparation for assembly
1) Remove the rubber cap in the depth of the flange face (of the gear head) installing the servomotor.

Rubber cap

Hexagon socket head set screw

2) Align the position of the key in the input shaft of the gear head with the rubber cap hole.

Loosen the hexagon socket head cap screw in the rubber cap.

(The hexagon socket head cap screw is located at the input shaft of the gear head.)

2-6
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(3) Assembling the motor
While aligning the input shaft of the gear head with the key, insert the output shaft of the servomotor.
Tighten the screws of the gear head to fix the flange face of the motor to the flange face of the gear

input shaft.

Screw size (For GYS)
Type of gear head S;szf(gjgﬁzts;w Tightening torque
GYN500SAG-G09, -G25
GYN101SAG-G09, -G25

M4 x 12 (4 pcs.) 1.8+ 0.21[N- m]
GYN201SAG-G09, -G25
GYN401SAG-G09, -G25
GYN751SAG-G09, -G25 M5 x 12 (4 pcs.) 3.5+ 0.42[N- m]
Screw size (For GYC)
Type of gear head ngvef(gjgﬁzzgry Tightening torque
GYN101CAG-G09, -G25
GYN201CAG-G09, -G25 M4 x 12 (4 pcs.) 1.8+ 0.21[N- m]
GYN401CAG-G09, -G25
GYN751CAG-G09, -G25 M5 x 12 (4 pcs.) 3.5+ 0.42[N- m]

After fixing the screws, tighten the hexagon socket head cap screw.

Hexagon socket head cap screw

Type of gear head Size of accessory screw| Tightening torque
GYN500SAG-G09, -G25
GYN101SAG-G09, -G25
GYN201SAG-G09, -G25
GYN401SAG-G09, -G25
GYN751SAG-G09, -G25 M4 x 4 1.8+ 0.21[N-m]
GYN101CAG-G09, -G25
GYN201CAG-G09, -G25
GYN401CAG-G09, -G25
GYN751CAG-G09, -G25

Plug the rubber cap in the original position as the last step.
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2 INSTALLATION

2-2) Servo amplifier

(1) Storage temperature
Store the servo amplifier in the following environment when leaving it without energization.
Storage temperature  : -20 to 85 °C
Storage humidity : 10 to 90% RH (no condensation allowed)

(2) Operating environment
Operate the servomotor in the following environment.
The servo amplifier is not drip-proof and dust resistant.
Operating temperature : -10 to 50 °C
Operating humidity : 10 to 90% RH (no condensation allowed)

(3) Mounting
1) Mount the servo amplifier in the upright direction so that the “FALDIC” characters on the keypad

panel of the servo amplifier look horizontally.

FALDIC

Fu.rsi
ECECHRIE

MODE
ESC

2-8
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INSTALLATION 2

2) The servo amplifier has the part that generates heat during operation.

To mount multiple servo amplifiers in the same panel, observe the following precautions.

- Mount side by side in principle. The RYB servo amplifier can be mounted closely. Use the
amplifiers at 80% ED rating* if they are installed in contact with each other. There is no
limitation in the operation frequency when amplifiers are mounted at 5 mm or larger intervals.

- Reserve 40 mm or a larger distance at the bottom of the servo amplifier.

- 50 mm or a larger distance is necessary above the servo amplifier for heat radiation.

* Servo amplifiers can be operated at 100% ED at ambient temperatures below 45°C.

i) Top: 50 mm or more

—> < >
iii) Casing iv) Interval between
About 10 mm amplifiers
The value About 5 mm
assumes various The value
errors. The assumes various
distance can be errors. The

reduced to 0
mm.

distance can be
reduced to 0 mm.

ii) Bottom: 40 mm or more

2-9
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2 INSTALLATION

(4) Handling

The servo amplifier consists of electronic parts including microprocessors. Do not operate in the

following environment.

- Location near oil, steam or corrosive gas

- Location with much dust

Mount the servo amplifier in an airtight panel equipped with a forced ventilation fan when using it

at places with much dust.

Natural convection, ] Forced duct
air tight structure Air purge ventilation Heat exchanger
(enclosure)
Servo
N amplifier
Exhgust \ _Exhaust
A N e air L el
| | I / air
. ! Servo : s s
! ! amplifier ervo ervo ; i
i ' . amplifier " amplifier i
| [ Ha=]
I [ } \; i
H i ; i
e | l Al
Vol A A L A
\ ! A Al | Y | intake
N intake intake y o Mt
L 7

- Location where strong electrostatic or magnetic field exists

- Accommodation in the same panel together with high voltage (3 kV, 6 kV) equipment

- Sharing of the same power supply with the equipment which generates large noise

- Under standing vibration

- In vacuum

- In explosive atmosphere

(5) Power supply to servo amplifier

Supply electric power to the servo amplifier in the specification range.
® Single-phase 100 V: 100 to 115 [VAC] (fluctuation: -15 to +10%)
® Three-phase 200 V: 200 to 230 [VAC] (fluctuation: -15 to +10%)

* Single-phase power supply can be used for three-phase 200V servo amplifiers with 400W

or smaller outputs.
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INSTALLATION 2

(6) Depth of amplifier

Allow 70 mm or more distance for a servo amplifier connected with a sequence input/output cable.

Servo amplifier

e — (\5 JooaH

Sequence input/output cable HHHEHHBEH
) HEHHAEEH

HEHHHAEH Wall
o] o o o o o o |

Power cable

70 130 (Common among all types) _|

A
\ 4
A
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WIRING

3-2) Servo amplifier
3-3) Servomotor

3-4) Encoder

3-5) Standard connection
diagrams

3-6) Connection examples
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3 WIRING

3-1) Configuration

The configuration of FALDIC-} Series is as follows.

(1) Servomotor (without brake)

FAB/ELB

FAB or ELB is installed in the
primary circuit of the servo
amplifier to avoid losses caused by
shutdown or power-on or short-
circuit current. The electromagnetic
contactor may be installed between
the circuit breaker and AC reactor.

FAB/ELB

AC reactor

The AC reactor is installed for large
power supply capacity or to
suppress disproportion in the

source voltage or harmonics. AC reactor

Power filter

The power filter is installed to
protect the servo amplifier from
harmonics and fluctuation in the
source voltage.

Power filter

External
regenerative
resistance

Servo amplifier S (option)

The servo amplifier houses
command follow-up control and
dumping control functions and it
is exclusively for pulse string

inputs. Power cable

External
regenerative
resistance cable

Motor cable

Motor cable Servomotor

* The illustration shows RYB201S3-VBC.
The appearance varies according to the capacity.
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WIRING 3

General-purpose PC

PC Loader for FALDIC-B is
(2) Servomotor (with brake) prepared (option).

O
FAB/ELB @
[a)
. ; ‘ [— ‘
N ——
Controller

Various controllers of the pulse
string output type can be used.

AC reactor

Power filter

Power supply for brake

’ About 24VDC, 0.4A

Control relay
HH52P or other types are installed
externally.

Power cable

.

b =B

L * The illustration shows RYB201S3-VBC.
Encoder cable

The appearance varies according to the capacity.

Motor cable

Do not use the same power supply for the brake (24VDC, 0.4A) and sequence input/output.

Prepare separate power supplies.

3-3
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3 WIRING

3-2) Servo amplifier

Supply commercial power shown in Chapter 11 to the amplifier.

Do not supply commercial power to the servomotor. If attempted, the motor will be broken.

(1) Commercial power supply

B 3-phase 200V series

Supply 200V commercial power to the servo amplifier. Connect the power cables to the L1, L2 and

L3 terminals.
Voltage: 200 /200 to 230 V, -15 to +10%

Frequency: 50/60Hz
No. of phases: 3 (Single-phase 200V can be supplied to servo amplifiers with 400W or smaller

capacities.)
Use a step-down transformer to supply power from the 400V system. If the voltage is supplied

directly, the servo amplifier will be broken.

B Single-phase 100V series

Supply 100V commercial power to the servo amplifier. Connect the power cables to the L1 and L2

terminals.
Voltage: 100 to 115V, -15 to +10%
Frequency: 50/60Hz
No. of phases: Single

Use a step-down transformer to supply power from the 200V system. If the voltage is supplied

directly, the servo amplifier will be broken.

3-4
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(2) Power supply capacity

WIRING 3

The power supply capacity required for each servo amplifier is as follows. The same power supply

capacity applies to the step-up or step-down transformer.

The specified power supply capacity is for the designated cable size and a wiring length of 20m. If the
power supply capacity is 500 kVA or more, an AC reactor specified in section 10-6 should be provided.

(Otherwise the contact of the electromagnetic contactor or the like may melt.)

Input power supply

Type of servo amplifier

Applicable motor
example (slim type)

Power supply capacity

RYB500S3-VBC GYS500DC1-C8B 0.15kVA
RYB101S3-VBC GYS101DC1-CB 0.3kVA
23::;39 200v RYB201S3-VBC GYS201DCA1-CA 0.6kVA
RYB401S3-VBC GYS401DCA-CA 1.2kVA
RYB751S3-VBC GYS751DC1-CA 2.1kVA
Single-phase 100V | R/B500S3-VBCE GYS500DC1-C8B 0.15kVA
oS RYB101S3-VBC6 GYS101DC1-C6B 0.6kVA
RYB201S3-VBC6 GYS201DC1-C6B 1.2kVA

The RYB Series servo amplifier (3-phase 200V type 3.7 kW or less) is applicable to the harmonics

suppression guideline for electric appliances and general-purpose equipment (enacted in 1994 and

revised in September 1997) issued by the Ministry of International Trade and Industry of Japanese

government. Regulation levels are determined by the Japan Electrical Manufacturers’ Association

according to this guideline.

You must connect a reactor for harmonics suppression to the servo amplifier to comply with this

guideline. Refer to “AC reactor” in the manual for the reactor.

When you prepare the other reactor, consult us for its detailed specifications.
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3 WIRING

(3) Main circuit terminals

The power cable for the servo amplifier, external regenerative resistor (option) and servomotor power

cable are connected at the main circuit terminals.

The main circuit terminals accept connectors. The connector is not included in the accessories of the

servo amplifier. Purchase connector kits or wiring cables.

o

External
Power cables regenerative Motor power
(from top) resistance cable
(from top) (from top)
L1 P u
L2 - v
L3 DB w

Terminal

Pin No. | Name Function and meaning
symbol
L1 1 Power cable | Supplies commercial power supply.
L2 2 Single-phase power cables can be connected to 400W or
L3 3 smaller capacities of 3-phase 200V type. There is no phase
sequence.
With single-phase 100V, connect the power cables to the L1 and
L2 terminals.
P 1 External Used to connect an external regenerative resistance. The
DB 3 regenerative | external regenerative resistance is optional.
resistance Connect across the P and DB terminals.
(option) Leave pin 2 unconnected.
U 1 Motor power | Used to connect the power cable of the servomotor.
Vv 2 cable The grounding (E) terminal of the servomotor is provided in the
w 3 depth on the bottom of the servo amplifier.
The specified phase sequence of the servomotor cannot be
changed. Connect the identical cables of the servomotor.
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WIRING 3

(4) Sequence input/output terminal

Connect the signal cable of a host controller to connector 1 (CN1) of the servo amplifier.

26 E/IS 25 FZ 13| M5 12/ “FFB
24|*FFZ 23 FFZ 11/ FFB 10/ *FFA
22|NC 211+ca 9| FFA 81 *CA
e OGN oy CENE
16/ OUT 17/ RDY 3| CONT2 4 |CONT3 Compatible connector on cable side
——+——115/0UT1 === 1 2|CONT1
14| M24 1| P24 Soldered plug: 10126-3000V
Shell kit 1 10326-52A0-008
W List of sequence functions
;’;r;rglglal Pin No. | Name Function and meaning
P24 1 Power supply for Power supply input for sequence input/output signals
M24 14 sequence input/output | (+24VDC, 0.3A)
CONT1 2 Sequence input Sequence input signals. The following signals are
CONT2 3 allocated by the factory settings.
CONT3 4 (+24VDC, 10 mA)
CONT4 5 CONT 1: Operation command (RUN)
CONT5 6 CONT 2: Reset (RST)
CONT 3: (Not specified)
CONT 4: (Not specified)
CONT 5: (Not specified)
OouUT1 15 Sequence output Sequence output signals. The following signals are
OouT2 16 allocated by the factory settings.
RDY 17 (Max. +30VDC / 50mA)
PSET 18 OUT 1: Alarm detection, a-contact
OUT 2: (Not specified)
RDY: Active when ready to turn
PSET: Active upon completion of positioning
PPI 19 Pulse string input PPI: Power supply input for open collector (24 VDC +/-5%)
CA 7 - Differential input
*CA 8 CA, *CA, CB, *CB (max. input frequency: 1 MHz)
CB 20 - Open collector input
*CB 21 *CA, *CB (max. input frequency: 200 kHz)
The pulse string form can be chosen from command pulse
and sign, forward/reverse rotation pulse, and two signals
having 90-degree phase difference.
FFA 9 Frequency dividing Frequency dividing output terminals. Two signals having
*FFA 10 output 90-degree phase difference in proportion to the rotation of
FFB 11 the servomotor are output. (Differential output)
*FFB 12 The FZ terminal is an open-collector output.
FFZ 23 (Max. +30VDC, 50mA)
*FFZ 24 M5: Reference potential
Fz 25
M5 26 ,13
NC 22 No connection Do not connect this terminal.

* Terminals having the same name (M5) are connected internally. They are not connected with terminal M24.

3-7
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3 WIRING

W Interface circuit diagram

Signal name

Specification Circuit
L 1 [ P24
. 24VDC, 10mA S ‘ 22 @
Sequence input .
(For each point) T
r :]I; M24

Servo amplifier

Sequence output

+30VDC, 50mA
(Max.)

Servo amplifier

DC24V “um

Pulse string input
(Differential output)

Differential input

PPI

CA(CB)

jF 1.5k

€229

“CA(*CB)

Servo amplifier

Pulse string input
(Open collector)

24 VDC (12 VDC?)

jF 1.5k

F0

Pulse string output
(Differential output)

Differential output

M5
Servo amplifier

Pulse string output
(Open collector)

+30VDC, 50mA
(Max.)

2SC2712

Fz

M5

Servo amplifier
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WIRING 3

* The pulse train input can be a 12 VDC input. In this case, the wiring method varies. Refer to
the drawing in item (3) below.

B Examples of recommended wiring for command pulse
(1) Differential output devices

Shielding wire

54
Ll

Line driver IC;
AM26LS31 or |
equivalent !

|

4 I
|

i !

|

i

s 21468 AN i
|

i

i i

|

! Tk Ground at f
| both ends. .
Pulse generator  + Servo amplifier
of host unit ! Connect to the RYBOOOS3-VBC
| connector shell.

V\\: The voltage amplitude between CA and *CA (between CB and *CB) must be between 2.8 and
3.7V. (The servo amplifier may not accept the input pulse in other than the specified range.)

(2) Open collector output devices (24 VDC input)

24 VDC Shielding wire
power supply

Output transistors

'
|
'
|
'
|
'

e
v
|
'
|
'

Ground at
both ends.

= Servo amplifier
Connect to the ! =
of host unit i connector shell.[ | RYBOOOS3-VBC

Pulse generator

24 VDC power supply: Contain the source voltage within the 24 VDC +/-5% range.
This circuit consumes a maximum 40 mA current. Prepare a power supply having a sufficient margin.

(3) Open collector output devices (12 VDC input)

12VDC Shielding wire
power supply
1

Ground at
both ends

| = Servo amplifier
Connect to the ! =
of host unit i connector shell.[ | RYBOOIOS3-VBC

Pulse generator

12 VDC power supply: Contain the source voltage within the 12 VDC +/-5% range.
This circuit consumes a maximum 40 mA current. Prepare a power supply having a sufficient margin.
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3 WIRING

3-3) Servomotor

(1) Servomotor
Connect the power cable of the servomotor to the U, V and W terminals of the servo amplifier while
identifying the symbols.
Do not supply commercial power directly to the servomotor. If attempted, the magnet inside the motor

will be de-magnetized and the servomotor will not rotate.

If attempted, the internal magnet will be de-magnetized and the

Do not supply commercial power to the servomotor.
/I\ CAUTION
servomotor will not rotate.

The direction of rotation of the servomotor cannot be changed by changing the sequence of the

servomotor terminals. Change the parameter 4 setting to achieve this.

I = < c
I 2 < c

The wiring length between the servo amplifier and servomotor should be within 50 m long.

It is not permitted to perform ON/OFF of the wiring between the servo amplifier and servomotor using
magnetic contactors. It is not permitted to turning ON/OFF multiple servomotors with a single servo
amplifier.

Furthermore, it is not permitted to connect the following equipment along the wiring between the servo

amplifier and servomotor:

Phase advancing capacitor, various reactors, noise filter, surge absorber

3-10
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WIRING 3

® Connector for GYC/GYS type

Without brake Motor power cable on motor side
(Viewed from contact inserting side)

1 cap housing
Projection 350780-1 type (Japan AMP)

VQ-
U @ j 4 contactors (socket)
@ 350750-3 or
350689-3 type (Japan AMP)
1u
v Ax
e T
EN 4 —é—
+ L@
Motor power cable on motor side
With brake (Viewed from contact inserting side)
1 cap housing
Fl_lf 350781-1 type (Japan AMP)
-
= *>© ©— v 4 contactors (socket)
Brake L@ @N:ﬂ \Y 4= 1Tu 350750-3 or
Brake @ @] w T ERE, 350-689-3 type (Japan AMP)
6|B w
I '

Do not use the same power supply for the brake (24VDC, 0.4A) and sequence input/output.

Prepare separate power supplies.
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3 WIRING

3-4) Encoder

The servomotor is equipped with a 16-bit serial encoder (exclusively for incremental mode). Connect
the encoder wiring to CN2 of the servo amplifier.

The wiring connector is not included in accessories.

An optional cable with connectors at both ends is prepared.

The maximum wiring length of the encoder is 50 m with limitations from the cable size.

B Connector for GYC/GYS type »
Encoder wiring

Wiring on servo amplifier side (Viewed from wiring side)
Housing :54180-0611
Shell body clamp  :58299-0600
Shell body cover  :58300-0600
Mold cover :54181-0615
Mold cover :54182-0605
Cable clamp :58303-0000
Clamp screw :59832-0009
(M2 x 4)
* All parts are made by Molex.
5 | SIG+ 3 |- 1 |P5
6 | SIG- 4 |- 2 M5
Wiring on servomotor side Encoder wiring

(Viewed from wiring side)

Housing :53988-0611
Shell body clamp  :58302-0600
Mold cover :53989-0605
Mold cover :53990-0650
Cable clamp :58303-0000
Clamp screw :53982-0009
(M2 x 4)
* All parts are made by Molex.

6 | SIG- 4 |- 2 |M5

5 | SIG+ 3 |- 1 |P5

3-12
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WIRING

- Wiring cable

Use the following cables if the optional encoder cable is not used.

B Cross-link polyethylene insulated, vinyl sheath cable for robot travel (DAIDEN Co., Ltd.)
RMCV-SB (UL2464) AWG# 25/2P + AWG# 23/2C (twisted-pair cable)
(Cable length: within 10m)
Twisted 2P (pairs), 2C (core) composite cable of different cable sizes

Note: Use the core with larger sectional area for power supply.

B Cross-link polyethylene insulated, vinyl sheath cable for robot travel (DAIDEN Co., Ltd.)
RMCV-SB (UL2464) AWG# 25/2P + AWGH# 23/2C (twisted-pair cable)
(Cable length: within 50m)

Note: Use the core with larger sectional area for power supply.

- Connection

It is not allowed to extend the wiring distance by connecting two or more cables of short wiring length.

Do not extend the wiring distance by connecting two or more short cables.

Otherwise the servomotor will be stopped due to poor contact.

- Cable size
See the following table for conversion between AWG and mm sizes.
Gauge Diameter Sectional area

AW.G mm.G mil mm Circular mil mm?
1.4 55.12 1.400 3038 1.539

16 50.82 1.291 2583 1.309

1.2 47.24 1.200 2232 1.131
23 22.57 0.5773 509.4 0.2581
.55 21.65 0.5500 468.7 0.2376
24 20.10 0.5106 404.0 0.2047
.50 19.69 0.5000 387.7 0.1963
25 17.90 0.4547 320.4 0.1623
45 17.72 0.4500 314.0 0.1590

3-13
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WIRING 3

3-5) Standard connection diagrams

Connection diagrams of the servo amplifier are shown here.

B 3-phase 200V (without brake)

B 3-phase 200V (with brake)

B Single-phase 100V (without brake)
B Single-phase 100V (with brake)
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3 WIRING

B Three-phase 200 V (without brake)

F': Ti_.  External regenerative
! T ! resistor (option)
P DB
U 1 U
Commercial power supply Vv 2V
3-phase 200V W 3 W
o L1 + 4 E
L2
L3 oz |
== P5 1 1 P5
| ONT | M2 2 M5
SIG+ 5 5 SIG+
Power input for pulse string open-collector input9 19 PP| SIG- 6 . . 6 SIG-
Pulse train inputE} 7 CA \ *1 * /1
(differential) 8 xCA Servomotor
20 CB *1 (Without brake)
p= 21 *CB ¥
y "
w0 Y= *1 }‘ zEéA ]g j Phase-A pulse output (differential)
P24 1 P24 iFEB }; j Phase-B pulse output (differential)
2 CGONT1 i:;éz gi j Phase-Z pulse output (differential)
DC24vV 3 CONT2 M5 13
4 CONT3 F7 25
5 CONT4 M5 2% j Phase-Z pulse output (open collector)
6 CONTS {1
14 M24 ouT1 15 — P24
0uT2 16
RDY 17
PSET 18
Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground)
terminal on the pulse generator side.

- The external regenerative resistor is not built in. The external regenerative resistor is prepared as
optional equipment.

- For 500 kVA or larger power supply capacities, connect the power supply coordination reactor.

- Arbitrary signals can be allocated to CONT and OUT terminals.

The factory settings are as follows.

Terminal symbol Factory setting Terminal symbol Factory setting
CONT 1 Operation command [RUN] ouT1 Alarm detection: a-contact
CONT 2 Reset [RST] OuUT 2 (Not specified)
CONT 3 (Not specified)
CONT 4 (Not specified)
CONT 5 (Not specified)
3-16
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WIRING 3

B Three-phase 200 V (with brake)

External regenerative

-1 ___!-; resistor (option)
IR
P DB
Commercial power supply \L;
3-phase 200V W
) Lt L
L2
L3 Power supply
<+ @ for brake 24 VDC
P5 14—
CN1 M5 2
,,,,,,,,,,,,,,,,,,,,,,,,,, SIG+ 5
Power input for pulse string open-collector input 519  PP| SIG- 6 . W
7 CA
Pulse train input E> 8 *CA > *1 *1 A
(differential) 20 CB Servomotor
[> — 21 *CB s *1 (With brake)
P24 1 P24 *FFA 10 ><><: j Phase-A pulse output (differential)
2 CONT EIEEB }; j Phase-B pulse output (differential)
bG24av Z 88n¥§ iEE_Z gi j Phase-Z pulse output (differential)
5 CONTA - W5 13
6 CONTS ;é gg j Phase-Z pulse output (open collector)
14 M24
ouTt 15 — P24
o0uT2 16
RDY 17
PSET 18

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground) terminal
on the pulse generator side.

- The distance between the servomotor and servo amplifier can be extended up to 20 m when optional
cable is used. The distance can be extended up to about 50 m if the cable size is increased.

For the cable size of the encoder, refer to section 3-4 “Encoder.”

Do not use the same power supply for the brake (24VDC, 0.4A) and sequence input/output.

Prepare separate power supplies.

3-17
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B Single-phase 100 V (without brake)

—_— External regenerative resistor

FL___17i  (option)
5 o
P DB
) Ug 1 U
Commercial power supply v 2y
Single-phase 100 V
W 3 W
o L1 + 4 E
L2
PS 1 1 P5
[ ON1 ] w2 2 M5
,,,,,,,,,,,,,,,,,,,,,,,,, SIG+ 5 5 SIG+
Power input for pulse string open-collector input 019  PP| SIG- 6 . . 6 SIG-
E? 7 CA - g
Pulse train input 2(8) ng Servomotor
(d|f'ferent|al)E> ’ 21 %CB ’/ *1 (Without brake)
A= ..
*2 FFA 9 j Phase-A pulse output (differential)
P24 1 P24 ;EEA }?
2 CONT1 «FFB 12 j Phase-B pulse output (differential)
DAy i ggulg iF%Z gi j Phase-Z pulse output (differential)
5 CONT4' 513
6 CONTS ;é gg j Phase-Z pulse output (open collector)
14 M24 -
ouT1 15 — P24
0uT2 16
RDY 17
PSET 18

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding
terminal.

*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG
(ground) terminal on the pulse generator side.

- The external regenerative resistor is not built in. The external regenerative resistor is prepared as
optional equipment.

- For 500 kVA or larger power supply capacities, connect the power supply coordination reactor.

- Arbitrary signals can be allocated to CONT and OUT terminals.

The factory settings are as follows.

Terminal symbol Factory setting Terminal symbol Factory setting
CONT 1 Operation command [RUN] ouT1 Alarm detection: a-contact
CONT 2 Reset [RST] OuUT 2 (Not specified)
CONT 3 (Not specified)
CONT 4 (Not specified)
CONT 5 (Not specified)
3-18
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WIRING 3

m Single-phase 100 V (with brake)

External regenerative resistor

=1 - (option)
I I
S A
P DB
Commercial power supply 3
Single-phase 100V W
L1 *
L2
Power supply
S+ CN2 for brake 24 VDC
L P51 ‘
- [oNT | w2
| SIG+ 5
Power input for pulse string open-collector input ©19 PP SlG- 6 " o
- : CA . A
Pulse train input E> *CA * *
(differential) [> CB Servomotor
— *CB e *1 (With brake)
L
" FEA 9 j Phase-A pulse output (differential)
P24 P24 «FFA 10 ase-A pulse output (differentia
FFB 11 ' )
CONT1 «FFB 12 j Phase-B pulse output (differential)
CONT2 FFZ 23 j ) )
«FFZ 24 Phase-Z pulse output (differential)
DC24V CONT3 | W5 13
CONT4 F7 25
CONTS W5 2 j Phase-Z pulse output (open collector)
M24
ouT1 15 — P24
0UT2 16
RDY 17
PSET 18
Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding

terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG

(ground) terminal on the pulse generator side.

- The distance between the servomotor and servo amplifier can be extended up to 20 m when optional
cable is used. The distance can be extended up to about 50 m if the cable size is increased.

For the cable size of the encoder, refer to section 3-4 “Encoder.”

Do not use the same power supply for the brake (24VDC, 0.4A) and sequence input/output.

Prepare separate power supplies.

3-19

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

3 WIRING

-MEMO-

3-20

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

WIRING 3

3-6) Connection examples

Connection diagrams for combination examples of the servo amplifier with relevant devices are shown.
For products not specified in this manual, be sure to refer to the operation manual or user’s manual of the

corresponding equipment. The connection diagrams shown in this chapter are for reference only.

B Programmable controller (NWOP400-)
B Positioning module (NP1F-MP2)

B Positioning module (NC1F-VP1)

B Positioning unit (AD75 type)

W Position control unit (NC113)

3-21

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

3 WIRING

Controller side

B Programmable controller (NWOP400-1)

For one-axis control of SPB (programmable controller) through pulse string outputs
Axis control can be made with the basic unit.
The form of the output pulse is command pulse and command sign.

For the programmable logic controller, refer to the operation manual or user’s manual.

Input common i] ®
Input common P24
Output common » M24

DC24vV
Pulse output Y20 J- { » @
Output common > @
Sign Y21 > @
Output common L Connect the shielding wire

~ atboth ends.
Nearly origin signal X0 P e
End of positioning X1 1
Stop command X2 1
Origin return command X3 1
Manual forward command X4 1
Manual reverse command X5 1
Positioning start command X6 ﬁ% M24
SPB
Basic unit: 40 points
3-22
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WIRING 3

Servo side

B Programmable controller (NWOP400-)

External regenerative

71 1= resistor (Option)
I I
flﬂ 1
P DB
. u 1 U
Commercial power v 2V
supply 3-phase 200 V W 3 W
+ 4 E

P5 1 1 P5
[ ON1 | M5 2 2 M5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SIG+ 5 5 SIG+
PPI SIG- 6 ¢ . [6 sie-
E% CA
*CA
O c8 o 0
@ *CB Servomotor
(Without brake)
FFA 9
®
. P24 *FFA 10
P24 FFB 11
CONT1 *FFB 12
CONT2 FFZ 23
CONT4 - M5 13
CONT5 FZ 25
®© ||| M5 26
M24 o N24
ouTt 15 — P24
ouT2 16
RDY 17
PSET 18

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground) terminal
on the pulse generator side.

3-23
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3 WIRING

Controller side

B Positioning module (NP1F-MP2)

Example of connection with MICREX-SX series pulse-string output two-axis positioning module.
The control type is semi-closed loop with 500kHz maximum input frequency.

For the programmable logic controller, refer to the operation manual or user’s manual.

Manual pulse generator, phase A A2
Manual pulse generator, phase
*A

Manual pulse generator, phase B B2
Manual pulse generator, phase

B B1 DG24V
Manual pulse generator, ground B3
Manual pulse generator, ground B4 T > @
Forward rotation pulse output A9 » @
Pulse output common A8 % W >
Reverse rotation pulse output B9 » @
Pulse output common B8 J
Feedback pulse, phase A A7 » ®
Feedback pulse, phase *A A6 » ® .
Feedback pulse, phase B B7 » @ e
Feedback pulse, phase *B B6 >
Feedback pulse, phase Z A » ©
Feedback pulse, phase *Z A3 >
Feedback pulse, ground A5 o,
Feedback pulse, ground B5 _I_ Ground the shielding

~  wire at both ends.
24 VDC for output A13 > @
24 VDC for output B13
Input common Al4
Input common B14 n24
Output common A1 » @
Output common B11
24V A20

P24

24V B20 W ®
ov A19 ®
oV B19
DO1 A12
DO2 B12
Interrupt input A15
Origin LS A16
EMG A7
-OT input B16
+OT input B17

Pulse train output positioning module (2-axis specification)
[NP1F-MP2]

*3: Operation can be made even if these terminals are left open.

3-24
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WIRING 3

Servo side
B Positioning module (NP1F-MP2)
o External regenerative resistor
-1 ___!-,  (Option)
rl\ l
P DB
) Uc 1 U
Commercial power v 9y
supply 3-phase 200V W 3 W
L1 + 4 E
L2
E o
O+ ‘
L CP5 T 1 p5
- [ONT ] w2 2 W5
| Sle+ 5 5 SIG+
19 PPI - SIe- 6 6 SIG-
7 CA
8 +CA e X
20 CB Servomotor
21 *CB » (Without brake)
®
1 P24 % 3
2 CONT1
3 CONT2 ©
4 CONT3
5 CONT4 bt WO A9 i
6 CONT5
4 M24

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.

*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground) termin
on the pulse generator side.

*3: Operation can be made even if these terminals are left open.

3-25
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3 WIRING

Controller side

B Positioning module (NC1F-VP1)

Example of connection with positioning module for MICREX-F series F70. Linear positioning can be
executed.

- The pulse string of NC1F-VP1 is open collector output.

- The output form is forward rotation pulse and reverse rotation pulse in the factory setting.

- The automatic start signal does not become valid if the MON output is left active.

- MOFF in the same scanning cycle as activation of MON is not valid.

+12t024 V A6 @
+12t024 V A7 P24
Common B7 M24
+5V A10
+5V B10
End of positioning A9
Ready A8
Common B8
» @D

Forward rotation pulse A1l > @
Common B11 > @
Reverse rotation pulse A12 > @
Common B12

B4 » ®
External mark B9 — » ®
Common é Connect the shielding

- wire at both ends.

Origin LS A4 P
External interrupt B3
Emergency stop A3
+0T A2
-0oT B2 » M24
+12t0 24 V Al > PZCZ>
+12t0 24 V B1

Positioning module
[INC1F-VP1]

3-26

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/
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Servo side

B Positioning module (NC1F-VP1)

External regenerative
resistor (Option)

P DB
U 1 U
Commercial power v 2V
supply 3-phase 200V W 3 W
L1 + 4 E
L2
3 o
O F
— i Po 1 1 P5
. [N ] w5 2 2 N5
" . Slar 5 5 SIG+
. rp19 PRI L . |6 sle
©) : 7 CA b ] |
@ 8 *CA > w7
« 20 CB Servomotor
< 21 *CB (Without brake)
@
P24 « ‘ 1 P24
2 CONT1
3 CONT2
DC24V 4 CONT3
5 CONT4
6 CONT5
,,,,,,,,,,,,,
M24 < 14 M24

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground) termin
on the pulse generator side.

3-27
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3 WIRING

Controller side

W Positioning unit (AD75 type)

Example of connection with AD75 type positioning unit made by Mitsubishi Electric Co., Ltd.
Only connections between the AD75 positioning unit and servo amplifier are shown.

For the programmable logic controller, refer to the operation manual or user’s manual of the
equipment.

The connection diagram shown in this chapter is only for reference.

PULSE F+ 3 » @

PULSE F- 21 » @

PULSE R+ 4 »

PULSE R- 22 > @

PGO(BV) 24 > ®

PGO COM 25 — » ®
—l_ Ground the shielding

READY 7 wire at both ends. @

INPS

COM P24 ©

COM

CoM

PULSER A+

PULSER A-

PULSER B+

PULSER B-

DOG

FLS

RLS M24d0

STOP 14

CHG 15{

STAT 16

Positioning unit
(AD75P1-S3)

3-28
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WIRING 3

8
Servo side
W Positioning unit (AD75 type)
<Setting example>
® AD75 positioning unit
The pulse output mode is used to output CW/CCW pulses.
-1 i-, External regenerative
1 777 1 resistor (Option)
o) O
P DB
. U 1 U
Commercial power v 9 v
ly 3-ph 200V
supply 3-phase 200 W 3w
* 4 E
CN2

P5
M5
SIG+

S1G-

O O e >
D TN —

Servomotor
(Without brake)

©@ P24 « P24

CONT1
CONT2
CONT3
CONT4
CONT5

@O

ol
i

M24 <

M24

@

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground) termin
on the pulse generator side.

3-29
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3 WIRING

Controller side

B Position control unit (C200HW-NC113 type)

Example of connection with C200HW-NC113 position control unit made by Omron Corp.

Only connections between the C200HW-NC113 position control unit and servo amplifier are shown.
For the programmable logic controller, refer to the operation manual or user’s manual of the
equipment.

The connection diagram shown in this chapter is only for reference.

>
CW pulse output A5 { >
J S
CCW pulse output A7 > @
lDC
24V ground for output A2 _ T
Origin input signal (5V) A16} »®
Origin common A24 — >
_I_ Ground the shielding wire
~ at both ends.
E e » @
nd of positioning signal
Input common A24 ’ »P24
24V power supply for Al u
output
Nearly origin input signal A21 S —
CCW limit input signal A23 I:\:
CW limit input signal A22 .

. . ©
Immediate stop input A20 »M24
signal

NC unit
(NC113)
3-30
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WIRING 3

Servo side
B Position control unit (C200HW-NC113 type)
<Setting example>
® C200HW-NC113 position control unit
The pulse output mode is used to output CW and CCW pulses.
External regenerative
-1 i-, resistor (Option)
I I
o) A
P DB
i u 1 U
Commercial power v 2V
supply 3-phase 200V W 3 W
+ 4 E
P5 1 1 P5
[ CNt | w2 2 W5
A SIG+ 5 5 SIG+
i PPI SIG- 64— . [6 SlG-
©) CA
@ *CA
: e Servomotor
@ *CB (Without brake)
P24 < P24
CONT1
CONT2
DC24V CONT3
CONT4
CONTS
@ ,,,,,,,,,,,,,
M24 < M24

Servo amplifier

*1: Connect the shielding wires to the connector shell of CN1 and CN2. The connector shell is connected with the grounding terminal.
*2: Ground the shielding wire at both ends. (Connect it to the connector shell on the amplifier side, and connect it to the FG (ground) termin:
on the pulse generator side.
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4 TEST OPERATION

4-1) Test operation in two stages

Perform test operation in the following two stages.

W First stage

Check wiring and product or parameters.
Use only the servomotor and servo amplifier without connection of the servomotor to the machine,

and perform test operation.

B Second stage

Check the parameters of the servo amplifier.

Mount the servo amplifier to the host controller and the machine to perform test operation.

4-2
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TEST OPERATION 4
4-2) First stage

Connect the servo amplifier and servomotor to perform test operation. Refer to Chapter 3 for the wiring

method.

Do not connect the servomotor to the mechanical system when performing test operation.

Check the following items in the first stage.

<lItems to be checked>

1. Check the power supply wiring of the servo amplifier (L1, L2 and L3).
2. Check the servomotor power cables (U, V and W) and encoder cable.
3. Check if the servo amplifier and servomotor function correctly.

4. Check parameter #4 (switching direction of rotation).

W Test operation procedure

(1) Fix the servomotor so that it will not fall.

Mount nothing on the motor shaft.

Fix securely.

(2) Referring to Chapter 3, connect cables to the servo amplifier and the servomotor.

(3) Turn the power on.

Check the charge LED (i) and keypad panel indication (ii).

4—— i) Check the touch panel indication.

When correct

A value between 1
When faulty and 19 blinks.
(Alarm detection)

i) Check the charge LED.
Red LED lights up in the normal

state. \

* If an alarm is detected, turn the power off, check wiring, and refer to Chapter 9.

4-3
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4 TEST OPERATION

(4) Perform test operation at the keypad panel.

Use the keypad panel to turn the servomotor. Check that the servomotor turns in the correct direction.

Basic setting parameter #04

No. | Name Setting range il Change
value
N . . 0: Forward rotation (CCW)
04 | Direction of rotation switch 1. Reverse rotation (CW) 0 Power

Forward rotation (CCW)

If no fault is found in the first stage, go to the second stage.

Test operation at keypad panel

Use the MODE key to start the test operation mode.
The servomotor rotates while the key on the keypad panel is held down. The servomotor rotates at

the speed specified at parameter #29 with the acceleration and deceleration time specified at

esc | e

parameter #30.

ENT (1 sec. or more)
EE—

ESC

A
I
= U v
. Rotation in
Off-line forward direction
_
* The servomotor rotates while the A or v key is held down.  Rotation in

reverse direction

System setting parameters #29 and #30

No. | Name Setting range Initial value | Change
Speed setting 1 to 5000 [r/min]
29 (for test operation) (in 1 increments) 100 Always
30 Acceleration / deceleration time | 0.000 to 9.999 sec. 0.100 Alwavs
(for test operation) (in 0.001 increments) ) Y
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TEST OPERATION 4

4-3) Second stage

Mount the servo amplifier to the host controller and mount the servomotor to the machine to perform

test operation. The test operation should be conducted in the final operation state.

Check the following items in the second stage.

<Items to be checked>

1. Wiring between servo amplifier and host controller
2.Installation of servomotor to mechanical system

3.Check of parameters #1 through #4

. Initial
No. | Name Setting range value Change
01 | Command pulse correction o | 1 to 32767 (in 1 increments) 8 Always
02 | Command pulse correction B | 1 to 32767 (in 1 increments) 1 Always
0: Command pulse and
command sign
03 | Pulse string input form T I;(:jrl\g:rd or reverse rotation 1 Power
2: Two signals with 90-degree
phase difference
N . . 0: Forward rotation (CCW)
04 | Direction of rotation switch 1 Reverse rotation (CW) 0 Power

M Test operation procedure
(1) Referring to section 2-1 “Servomotor,” mount the servomotor to the machine securely. (Mount

securely without play or deflection.)

(2) Adjust the host controller and servo amplifier. (Check parameters #1 through #4. Refer to section

5-3 “Basic settings.”)

(3) According to description in Chapter 6 “Adjustment of servo,” adjust the parameters of the servo

amplifier.

If no fault is found in the second stage, the test operation is complete.

4-5
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S PARAMETERS

5-1) Parameter configuration

Various parameters are used to set up the mechanical system and adjust the characteristics and accuracy
of servo.
The parameters of FALDIC-J Series are divided into the four major groups (basic setting, system setting,

control system setting and adjustment by manufacturer) shown in the table below.

Parameter configuration

Type Par,a\lrgeter Outline Page
. ' 01 to 04 The pu!se string inp_u_t method and the direction 5.6
Basic settings of rotation are specified.
05 to 07 The tuning method is selected. 5-11
10 to 16 The sequence input/output signals are specified. | 5-16
17 and 18 | The output pulse is specified. 5-32

19to 22 The positioning completion signal is specified. 5-34

The torque limit and undervoltage alarm

23 and 24 ; Ve 5.37
. detection method are specified.
System settings == " e - f
25 and 26 ese parameters are used for connection o 5.39
optional items.
27 and 28 The parameter write-protection mode and 541

keypad panel display details are specified.

29 and 30 | Minutes of test operation are specified. 5-42

The servo gain and time constants of various

40 to 56 ) o 5-46
filters are specified.
Control system - - -
. The notch filter for suppressing resolution of the
settings 57 to 60 - ) o 5-52
mechanical system is specified.
61 to 64 These are parameters for dumping control. 5-53

For adjustments
by manufacturer

80 to 83 For adjustment by manufacturer. Do not change. | 5-54

The parameters are saved in the electrically erasable programmable read-only memory (EEPROM) and

are not lost even when the power is turned off.

Parameters marked “Power” in the “Change” field in the parameter list become valid after the power
supply is turned off and on again. (Check that the keypad panel (7-segment LED display) is unlit when

the power is turned off.)

5-2
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PARAMETERS D

B Parameter editing method
There are two parameter editing methods: through keypad panel operation and through PC loader

operation.

(1) Parameter editing through keypad panel operation

Press the key to select the parameter editing mode and press the or key to

select the desired parameter number.

Power-on

hd
Status display mode

MODE
ESC

Y
Monitor mode

MODE
ESC

Parameter setting mode

P

While holding down the key, press
the key to shift the digit to the right.

MODE +
ESC

> J

Y

Test operation mode

Using the and keys, edit

data.
| [MODE
|_______________: ESC
(2) Parameter editing through PC loader e e T T —

0} i
Use the optional PC loader to edit L4189 A L )

~HEE |em | o Seraan|

parameters. PR O — ﬂ

(R L=l LSy N |
3 y

[ BN 1 ey e g ¥
P I—AEE g i—HE — @i gl
R E e tE o L] St ip )

i =
- WM BT
T EARR | ToegT-sby | M |
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S PARAMETERS

5-2) List of parameters

W List of parameters of FALDIC-B (1)

No. [Name [ Setting range [ Initial value [ Change | Page
Basic settings
01 | Command pulse correction o 1 to 32767 (in 1 increments) 8 Always | 5-6
02 | Command pulse correction f§ 1 to 32767 (in 1 increments) 1 Always | 5-6
0: Command pulse/command sign,
L 1: Forward/reverse rotation pulse,
03 | Pulse string input form 2: Two signals with 90-degr§e phase 1 Power 5-8
difference
0: Positive direction: Forward rotation
04 | Direction of rotation switch (CCW), 0 Power | 5-10
1: Positive direction: Reverse rotation (CW)
0: Auto tuning,
05 | Tuning mode 1: Semi-auto tuning, 0 Always | 5-11
2: Manual tuning
06 | Load inertia ratio 0.0 to 100.0 times (in 0.1 increments) 5.0 Always | 5-12
07 | Auto tuning gain 1 to 20 (in 1 increments) 10 Always | 5-13
08
and | Not used - 0 - 5-14
09
System settings
10 | CONT 1 signal allocation 0to 10 (in 1 increments) 1[RUN] | Power
11 | CONT 2 signal allocation 2 Reser 5 < overaver o RO 2[RST] | Power
12 | CONT 3 signal allocation PPt 3 Deiagon Jempiearel 0 Power | 5-16
8: External regenerative 9: Anti-resonance frequency
13 | CONT 4 signal allocation 1076/5;??,; :;r?;:eczt selection 0 0 Power
14 | CONT 5 signal allocation frequency selection 1 0 Power
0 to 5 (in 1 increments) 1
15 | OUT 1 signal allocation {67 Riot specified 17 Riarm detection: a-contact [Alarm dewc“] Power 5-16
2: Alarm detection: b-contact ~ 3: Dynamic brake a-contact
16 OuUT 2 signal allocation i 4: Overtravel detection 5: Forced stop detection 0 Power
17 | Output pulse count 16 to 16384 [pulse] (in 1 increments) 2048 Power | 5-32
18 | Phase-Z offset 0 to 65535 [pulse] (in 1 increments) 0 Power | 5-33
19 [ Zero deviation width 1 to 10000 [pulse] (in 1 increments) 200 Always | 5-34
20 | Deviation limit width 10 to 65535 [x 100 pulse] (in 1 increments) 10000 Always | 5-35
21 | Zero speed width 10 to 5000 [r/min] (in 1 increments) 50 Always | 5-36
22 | Positioning end judgment time 0.000 to 1.000. sec. (in 0.001 increments) 0.000 Always | 5-37
23 | Max. current limit 0 to 300 % (in 1 increments) 300 Always | 5-37
24 | Undervoltage alarm detection 0: No detection, 1: Detection 1 Power | 5-38
Regenerative resistor electronic o Invgalid, . . . ) .
25 thermal calculation 1: Valid (optional regenerative resistor (thin 0" Power | 5-39
type))
Dynamic brake on overtravel 0: Invalid,
26 | qatoction valid/invalid 1: Valid 0 Power | 540
27 | Parameter write-protection 0: Write-enable, 1: Write-protected 0 Always | 5-41
28 | Keypad panel initial display 0to 11 (in 1 increments) 0 Power | 5-41
29 | Speed setting (for test operation) | 1 to 5000 [r/min] (in 1 increments) 100 Always | 5-42
30 |fcceleration/ deceleration time | ¢ 544 14 9 999 sec. (in 0.001 increments) 0.100 | Always | 5-42
(for test operation)
31
to |Not used - 0 - 5-43
39

*1. Set to “1” when thin external regenerative resistor is connected.
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W List of parameters of FALDIC-B (2)

PARAMETERS D

No. [ Name | Setting range [ Initial value | Change [ Page
Control system settings
40 | Position controller gain 1 1 to 1000 [rad/sec] (in 1 increments) 777 Always
41 | Speed response 1 1 to 1000 [HZ] (in 1 increments) 57" Always 5-46
42 tSir%Ze? controller integration 1.0 to 1000.0 [msec] (in 0.1 increments) 2592 | Always
43 | S-curve time constant 0.0 to 100.0 [msec] (in 0.1 increments) 2.0 Always 5-48
44 | Feed forward gain 0.000 to 1.500 (in 0.001 increments) 0.000 Always
45 Egﬁsdt;‘r’]';‘”ard filter time 0.0 to 250.0 [msec] (in 0.1 increments) 1297 | Aways | 5 4
46 | Torque filter time constant 0.00 to 20.00 [msec] (in 0.01 increments) 0.3172 Always
47 | Speed setting filter 0.00 to 20.00 [msec] (in 0.01 increments) 0.00 Always | 5-49
0: Position deviation (x 10), 1: Feedback
48 | Gain switching factor speed, 1 Always
2: Command speed
49 | Gain switching level 1 to 1000 (in 1 increments) 50 Always
50 | Gain switching time constant 0 to 100 [msec] (in 1 increments) 10 Always | 5-50
51 | Position controller gain 2 30 to 200 % (in 1 increments) 100 Always
52 | Speed response 2 30 to 200 % (in 1 increments) 100 Always
53 tSir!r)faeg controller integration 30 to 200 % (in 1 increments) 100 Always
54 spgt?ilrt:gn gain added when 0 to 1000 [rad/sec] (in 1 increments) Always
55 | Addition limit when setting 0 to 200 [r/min] (in 1 increments) Always 5-51
Command follow-up control 0: None, 1: Command follow-up control,
56 ’ 2: Command follow-up control 0 Power
selection - :
(with correction on stop)
57 | Notch filter 1 frequency 10 to 200 [x 10HZ] (in 1 increments) 200 Always
58 | Notch filter 1 damping amount 0 to 40 [dB] (in 1 increments) 0 Always 5-52
59 | Notch filter 2 frequency 10 to 200 [x 10HZ] (in 1 increments) 200 Always
60 | Notch filter 2 damping amount 0 to 40 [dB] (in 1 increments) 0 Always
61 | Anti-resonance frequency 0 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
62 | Anti-resonance frequency 1 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always 5-53
63 | Anti-resonance frequency 2 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
64 | Anti-resonance frequency 3 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
65
to | Not used - 0 - 5-53
79
For adjustments by manufacturer
80 For adjustment by R Adjusted B
manufacturer 1 value
81 For adjustment by B Adjusted B
manufacturer 2 value 5-54
82 For adjustment by _ Adjusted B
manufacturer 3 value
83 For adjustment by Adjusted
manufacturer 4 } value )
84
to | Not used - 0 - 5-54
99

*2. Indicates the value immediately after parameter initialization is executed. The value is
automatically updated if “auto tuning” or “semi-auto tuning” is selected with basic setting

parameter #5.
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5-3) Basic settings

The basic setting parameters are described in the order of the parameter number.

N/ [ - A

Basic setting parameter #01 and #02

No. | Name Setting range Initial value Change
01 | Command pulse correction o, 1 to 32767 (in 1 increments) 8 Always
02 | Command pulse correction 1 to 32767 (in 1 increments) 1 Always

These parameters are used to convert the travel distance per each command pulse into a unit quantity that
is used by the electronic gear.

Calculate in the following equation.

B Calculation formula for command pulse correction o and 3

(Mechanical system travel distance per revolution of servomotor) (Command pulse correction )

X = (Unit quantity)*
(65536 pulses/rotation) (Command pulse correction B)

* "Unit quantity" is a value such as "1," "0.1," "0.01," and "0.001."

(Command pulse correction a) (65536 pulses/rotation)

= x (Unit quantity)
(Command pulse correction ) (Mechanical system travel distance per revolution of servomotor)

Reduce the fraction so that command pulse correction o and B become integers within 32767.

B Setting from PC loader (option)
Use the “ov and B setting from mechanical configuration” button in the parameter editing screen of the
PC loader to automatically specify command pulse correction values o and [3.

<o/ B setting screen>
e |

TR | Sranr=tie] meF| ou =0 #-dul i-rE-u]|
b ol SHRET = LRI Data are automatically set by
i Bi=F ele=]
: e L Sl simply entering the machine
[ — Tt specifications.

":“ PP ""'*I Because settings are given
iy || TV

Aol R for each component of the
i gy . . .

g ot machine, entry is simply.

= ] = i
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——To couple 10-mm-lead screw to the output shaft of the servomotor with a setting unit of 1/100 —

n Ik

(Mechanical system travel distance per revolution

(Command pulse correction o )
of servomotor)

X = (Unit quantity)
(65536 pulses/rotation) (Command pulse correction p )
10 mm (Command pulse correction o )
X = 1/100
(65536 pulses/rotation) (Command pulse correction p )

Hence command pulse correction o becomes “8192” and command pulse correction § becomes “125.”
With the above settings, the mechanical system travel distance per each pulse in the pulse string
becomes 0.01 mm.

0.01 mm with each pulse

UYL

10 mm with"1000 pulses
(one full revolution of motor)

G

The pi () included in the mechanical system travel distance per each revolution of the servomotor can

be approximated with “355/113.”

The number of output pulses has nothing to do with command pulse correction. According to the
setting of system setting parameter #17, two signals with phase-B-advanced 90-degree phase difference

are output when the motor shaft rotates in the forward direction.
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Hl / BE]

Basic setting parameter #03

No. | Name Setting range Initial value Change
0: Command pulse / command sign,
03 Pulse string input 1: Forward / reverse rotation pulse, 1 Power
form 2: Two signals with 90-degree phase
difference

The form of the signal added to the pulse string input terminal can be selected.

The form of pulse strings added to the [CA], [*CA], [CB] and [*CB] pulse string input terminals of the

servo amplifier can be specified. The maximum input frequency is 1.0MHz.

B Command pulse/command sign (Setting of basic setting parameter 03: 0)
The rotation amount is indicated with the command pulse while the direction of rotation is indicated
with the command sign.

- Differential input

Forward rotation command Reverse rotation command
t, 3, 12
90% ﬁ D ¥ D m— P s § D m—ny D pm— Y
CA m_z]f\_/ TN TNT t1=100[nsec]
t4

t2=100[nsec]

AI:é:*QA NS\ \Jwa\ S S t3=480[nsec]

LS| L7 t4=480[nsec]
t6=500[nsec]
" t7=500[nsec]

e

90%
CB 10%

t8=100[nsec]
*CB

The arrow " 1 | " shown in the figure above is triggered at each pulse count timing.

Open collector input

Forward rotation command Reverse rotation command

4CA t4 o __ t1=0.2[ usec]
< 108 N0/ NN/ NN/ o/ o/ N/ 12=0.2[ y sec]
t1] ]3] £2 L6, | L7, t3=22[ u sec]
A 18
+CB ot t4=2[ u sec]
< it oN t6=2. 5[ u sec]
t7=2. 5[ u sec]

<
"ON" shown in the figure above indicates the active transistor and low signal level. t8=0.2[ 1 sec]
The arrow " | " shown in the figure above is triggered at each pulse count timing.

5-8
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B Forward / reverse rotation pulse (Setting of basic setting parameter 03: 1)
The forward rotation pulse indicates the rotation amount in the positive direction, while the reverse
pulse indicates that in the reverse direction.

- Differential input

Forward rotation command Reverse rotation command

t1,, 13, t2 t5
—>t f—
) PR
o RS
t4

t1=100[nsec]

*CA t2=100[nsec]

t3=480[nsec]

S\ N\ t4=480[nsec]
GB

t5=500[nsec]

*CB

The arrows " T | "shown in the figure above are triggered at each pulse count timing.
- Open collector input

Open collector input

Forward rotation command Reverse rotation command
t4 . tb
*CA g0y y

< o Neon/ NN/ NNy t1=0. 2[ u sec]
)18 ]| x0 t2=0. 2[ u sec]

+CB t3=2[ u sec]

< \oo/ N/ N/ t4=2[ usec]
t5=22. 5[ u sec]

"ON" shown in the figure above indicates the active transistor and low signal level.
The arrow " | " shown in the figure above is triggered at each pulse count timing.

B Two signals with 90-degree phase difference (Setting of basic setting parameter 03: 2)
The phase-A and phase-B signals indicate the direction of rotation and rotation amount, respectively.
Each edge in the phase-A or phase-B signal corresponds to one pulse.

- Differential input

Forward rotation command Reverse rotation command
1,13, 2
90% £\ £\ £/
CA ===~ *"\‘:f;; *** S N <100 nseC]

‘I:é: N t2=100[nsec]
*CA ] N/ /S 32480 [nsec]

o Pi‘ F*m P t4=480[nsec]

: o Moo/ N/ NS NS N 19=500[nsec]

t10=500[nsec]

The arrows " 1 | " shown in the figure above are triggered at each pulse count timing.

Open collector input

Forward rotation command Reverse rotation command

t4

*CA gy = 11=0. 2[ i sec]
RN o ";2"”\*% """""""""" /e 2<0. 2[ 1 sec]

- F) #'m t322[ u sec]

*CB g5 = t422[ u sec]

,,,,,,,,,,,,, NON/ N

I = = = 1922 5[ i sec]
"ON" shown in the figure above indicates the active transistor and low signal level. t10=2.5 [ u SeC]

The arrow "l " shown in the figure above is triggered at each pulse count timing.

5-9
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B /)

Basic setting parameter #04

No. | Name Setting range Initial value | Change
04 Direction of rotation 0: Positive direction: Forward rotation (CCW), 0 Power
switch 1: Positive direction: Reverse rotation (CW)

Use this parameter to keep consistency between the direction of rotation of the servomotor and

mechanical travel direction.

The direction of rotation is positive when a forward rotation pulse or a pulse string of two signals with

level H or phase-B-advanced 90-degree phase difference signals is input.

B Forward/reverse rotation

The counterclockwise rotation when viewed from the output shaft of the servomotor is forward

rotation. The clockwise rotation is reverse.
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/8

Basic setting parameter #05

No. | Name Setting range Initial value Change
0: Auto tuning,

05 | Tuning mode 1: Semi-auto tuning, 0 Always
2: Manual tuning

Select the tuning method of the servo amplifier.

B Auto tuning (Setting of basic setting parameter 05: 0)
This is the factory setting of the servo amplifier.

The inertia ratio of the machine is always assumed inside the amplifier in this mode to automatically

set the optimum gain.

B Semi-auto tuning (Setting of basic setting parameter 05: 1)

Use this mode when the inertia ratio of the machine cannot be assumed correctly inside the amplifier.

B Manual tuning (Setting of basic setting parameter 05: 2)

Use this option when adjustment fails in the auto tuning and semi-auto tuning modes.

Parameters that must be set or those automatically adjusted in each tuning mode are as follows.

No Name Tuning mode
) 0: Auto 1: Semi-auto 2: Manual

06 | Load inertia ratio - O ®)

07 | Auto tuning gain ®) O X

40 I1303|t|on controller gain ) ) o

41 Speed response 1 - - O

42 _Speed <_:ontr_o||er ) ) o
integration time 1

45 Feed forward filter time } ) o
constant

46 Torque filter time ) ) o
constant

*O: Parameter that must be set
- : Parameter that may not be set (The value is automatically calculated inside the amplifier and the
result is reflected on the parameter.)

x : The parameter has no effect even if it is set.

Refer to Chapter 6 for detailed description of tuning.

5-11
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/3

Basic setting parameter #06

No. | Name Setting range Initial value Change

06 | Load inertia ratio 0.0 to 100.0 times (in 0.1 increments) 5.0 Always

Specify the moment of inertia of the load (moment of inertia of load converted to motor shaft) exerted on

the motor shaft in the mechanical system, in the ratio to the moment of inertia of the motor.

(Moment of inertia of load converted to motor shaft)

Load inertial ratio =
(Moment of inertia of motor)

This parameter must be specified in some tuning modes (basic parameter 05).

No. | Name Tuning mode
) 0: Auto 1: Semi-auto 2: Manual
Automatically
06 | Load inertia ratio refreshed at every 10 @) @)
minutes

O: Parameter that must be set

B How to specify the load inertia ratio

There are the following two setting methods.

1) Setting the value monitored at the keypad panel
Use monitor mode 09 at the keypad panel to monitor.
Use the monitored value as a setting.
* If the value fluctuates, set the average value.
If fluctuation is considerable and the maximum-to-minimum ratio exceeds two, use the setting

method described below.

2) Setting the calculated value
Calculate the load inertial moment and specify the result.
The calculation formula for obtaining the moment of inertia is described in appendix.
* Capacity selection software can be used for automatic calculation.
The capacity selection software can be downloaded free of charge from Fuji Electric’s home page.

http://webl . fujielectric.co.jp/kiki-info/User/index.html

5-12
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Basic setting parameter #07

No. | Name
07 | Auto tuning gain

Change
Always

Setting range Initial value
1to 20 (in 1 increments) 10

Specify the response of the servomotor used in the auto tuning or semi-auto tuning mode.
Specify a larger value to reduce the command follow-up time and positioning setting time, but too large a
value cause the motor to vibrate.

* There is no need to set the parameter in the manual tuning mode.
B Setting method
There are two setting methods

1) Setting parameter using PC loader and keypad panel (parameter setting mode)

After the parameter is established, the setting content is updated.

2) Setting through auto tuning gain setting from keypad panel (in test operation mode)
The setting is updated at real time when the value is changed.

B @ - EE -6

Press the or - key to update the setting at real time.
B Approximate measure for setting

Configuration of machine Auto tuning gain (approximate)
Large transfer machine 1to 6
Arm robot 51010
Belt drive T~y 7t013
A
:3:‘5
Ball screw mechanism }:;:‘-- 10to 15
- 4
Inserting, mounting or bonding machine 13 to 20

* If the gain cannot be increased up to the value specified as an approximate measure, there may be

mechanical resonance. Use a notch filter to suppress mechanical resonance. > Refer to page 5-52.

5-13
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G /- GE

Basic setting parameter #08 and #09

No. | Name Setting range Initial value Change
08

and | Not used - 0 -
09

These parameters are not used.
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5-4) System settings

System setting parameters are described in the order of the parameter number.

N/ WA - M

System setting parameters #10 through #14

No. | Name Setting range Initial value | Change
10 CONT_1 signal 0to 10 (in 1 increments) 1 [RUN] Power
allocation
CONT 2 signal 0: Not specified 1: Operation command [RUN]
11 allocation 9 2: Reset [RST] 3: + overtravel 2 [RST] Power
CONT 3 si I 4: - overtravel 5: Emergency stop [EMG]
12 . signa 6: P-action 7: Deviation clearance 0 Power
allocation 8: External regenerative 9: Anti-resonance frequency
CONT 4 signal resistor overheat selection 0
13 . ; 0 Power
allocation 10: Anti-resonance
14 CONT.5 signal frequency selection 1 0 Power
allocation
/HE -
System setting parameters #15 and #16
No. | Name Setting range Initial value | Change
OUT 1 signal 010 5 (in 1 increments) 1 Alarm
15 aIIocatior? 0: Not specified 1: Alarm detection: a-contact detect: Power
2: Alarm detection: 3: Dynamic brake a-contact
16 | OUT 2 signal b-contact _ _ , 0 Power
allocation 4: Overtravel detection  5: Forced stop detection
The following functions can be assigned to sequence input/output terminals.
B CONT signal allocation number B OUT signal allocation number
Setting Name Page Setting Name Page
0 Not specified - 0 Not specified -
1 Operation command [RUN] | 5-18 1 Alarm detection: a-contact 5.28
2 Reset [RST] 5-19 2 Alarm detection: b-contact
3 + overtravel [+OT] 5-20 3 Dynamic brake 5-29
4 - overtravel [-OT] 4 Overtravel detection 5-20
5 Forced stop [EMG] | 5-22 5 Forced stop detection 5-22
6 P-action 5-24
7 Deviation clearance 5-25
8 External regenerative resistor 5-26
overheat
9 Anti-resonance frequency
selection 0
- 5-27
10 Anti-resonance frequency
selection 1

Downloaded from www.Manualslib.com manuals search engine

5-16



http://www.manualslib.com/

PARAMETERS 9D

B Each sequence input/output signal can be monitored in the trace screen of the PC loader.

The ready [RDY] and positioning end [PSET] signals among sequence output signals are fixed at the

OUT terminals.
O: Terminal allocation and waveform trace are possible.
Sequence input signal allct:)cc):ti-:-)n PC loader Sequence output signal alk?cL;-tli-on PC loader
Operation command [RUN] [®) [®) Alarm detection: a-contact O [®)
Reset [RST] (@) (@) Alarm detection: b-contact O [®)
+ overtravel [+OT] O O Dynamic brake [®) O
- overtravel [-OT] O O Overtravel detection @) O
Forced stop [EMG] O O Forced stop detection [®) o
P-action @) (@) Ready [RDY] X (Fixed) (@)
Deviation clearance (@) [®) Positioning end [PSET] X (Fixed) (@)
External regenerative o o Zero deviation* X O
resistor overheat Zero speed* X [©)
Anti-resonance frequency o o Torque limit detection* X O
selection 0 CPU ready* X (@)
Anti-resonance frequency o o
selection 1
Manual forward rotation x o)
[FWD]* (For test op.)
Manual reverse rotation x o)
[REV]* (For test op.)

* Only waveform at the PC loader can be traced.

Terminals cannot be allocated.

Terminal allocation of connector 1 (CN1) of servo amplifier and trace screen of PC loader

Servo amplifier M Co T R S T TR S T
BE FI BT
e
19 PPI —
7 CA =i | =
] ]
8 *CA et
20 CB e Fi
21 *CB FFA 9 i | |
*FFA 10 e
FFB 11 RS
*FFB 12 —
1 P24 FFZ 23 [ /s
*FFZ 24
2 CONT1 M5 13
3 CONT2 FZ 25
4 CONT3 M5 26 T
5 CONT4; [rr—
o oo ouTt 15
14 M24 T ouT2 16 — |
RDY 17
PSET 18

5-17
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(1) Operation command [RUN]

This signal makes the servomotor ready to rotate.

Sequence input signal Operation command [RUN].. Assigned to CONT 1 with factory setting

B Function
The servomotor is ready to rotate while the operation command [RUN] signal remains active.
The servomotor does not rotate if motor power is supplied but the operation command signal is turned
off.
If the signal is turned off during rotation, the servomotor decelerates at its maximum performance and,
after the stopping point (with rotation speed being within the zero speed width specified at parameter
#21), the servomotor coasts to stop.
There is no retaining torque after the servomotor is stopped.
When the operation command [RUN] remains inactive, all rotation commands are ignored.
The servomotor is ready to rotate when the operation command [RUN] is active without alarm

detection with active + overtravel, - overtravel and forced stop [EMG] signals.

If the operation command [RUN] signal is active and other signals are turned off, the servomotor is

stopped.

B Parameter setting
To assign the operation command [RUN] signal to a sequence input terminal, specify the
corresponding value (“1”) to the system setting parameter.

If the signal is not assigned to sequence input terminals, the signal is assumed to be active at any time.

W Reference

For the forced stop signal, refer to page 5-22.
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(2) Reset [RST]

Alarm detection of the servo amplifier is reset.

Sequence input signal Reset [RST] ... Assigned to CONT 2 with factory setting

B Function

The sequence input signal resets the alarm detected at the servo amplifier.

Alarm detection is reset upon the activating edge of the reset [RST] signal.

B Alarms that can be reset W Alarms that cannot be reset
Indication Description Indication Description

01 Overcurrent 1 05 Encoder trouble
02 Overcurrent 2 06 Control power alarm 1
03 Overspeed 07 Control power alarm 2
04 Overvoltage 08 Memory alarm
10 Regenerative transistor overheat 09 Motor combination alarm
11 Encoder communication alarm 12 CONT duplication
13 Overload 19 Initial error
14 Undervoltage
15 Regenerative resistance overheat
16 Deviation limit
17 Amplifier overheat
18 Encoder overheat

B Parameter setting
To assign the reset [RST] signal to a sequence input terminal, specify the corresponding value (“2”) to
the system setting parameter.
If this signal is not assigned to the sequence input terminals, the signal is assumed to be inactive at any

time.

B Reference

Alarm detection can be reset in any of the following methods.
1) Activating edge of reset [RST] sequence input signal
2) ENT key operation upon alarm reset [“F2”] in test operation mode
3) Simultaneous depression of A and v keys upon alarm detection [“52”] (for more than 1 second)
4) Simultaneous depression of A and v keys upon alarm history [“53”] (for more than 1 second)
5) Power off and on

The alarm history can be initialized through ENT key operation at alarm history initialization [“F3”] in

the test operation mode.

5-19
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(3) Overtravel and overtravel detection

Movement of the machine can be forcibly stopped upon a signal from a limit switch or the like.

SELIEN SRl olbi7feNiio I EIiEIM Overtravel / overtravel detection

H Function
+OT (3)/-OT (4)
These are input signals from limit switches for the prevention of overtravel (OT) at the end of the
moving stroke of the machine.
When the input signal is turned off, the servomotor decelerates to stop at its maximum performance
while ignoring the rotation command in the detected direction. Only pulse string inputs in the direction
opposite to the detecting direction and manual feed (forward/reverse rotation command) in the test
operation mode are executed. (b-contact)

When overtravel is detected, deviation is reset.

B Parameter setting
To assign the +OT signal to a sequence input terminal, specify the corresponding value (“3”) to the
system setting parameter. For -OT signal, specify “4.”
These signals are assumed to be active at any time if they are not assigned to the sequence input
terminals.
To assign OT detection to a sequence output terminal, specify the corresponding value (“4”) to the

system setting parameter.

W Reference
(1) Detecting direction
The +OT signal is detected while the servomotor rotates in the positive direction. The positive
direction is the direction specified in basic setting parameter #4. The servomotor is not stopped
even if the +OT signal is detected during rotation in the negative direction.
(2) OT detection (4)

This sequence output signal is turned on when +OT (3) or -OT (4) sequence input is turned off.

5-20
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OT detection (4)

/
o~
A

E W -OT 4)
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(4) Forced stop and forced stop detection

This signal supplied at the sequence input terminal stops the servomotor forcibly.

SELGIENRN VeI EIWEIR Forced stop/forced stop detection

B Function

(1) Forced stop
The servomotor is forcibly stopped (with a b-contact) while the forced stop (5) signal is turned off.
This signal is valid in all control states and it is executed at the highest priority. Because safety and
detection speeds are generally important for forced stop (5), the signal is directly connected to the
servo amplifier.
Usually a self-locking pushbutton switch (command switch) on the operation panel is connected.
When forced stop is detected, deviation is reset.

(2) Forced stop detection
When the forced stop (5) signal is turned off, the forced stop detection (5) signal is turned on to

notify external devices of the event.

B Parameter setting
To assign forced stop to a sequence input terminal, specify the corresponding value (“5”) to the system
setting parameter.
If this signal is not assigned to the sequence input terminals, the signal is assumed to be active at any
time.

Specify “5” for forced stop detection.

W Reference
(1) Ready [RDY]
Assign the forced stop (5) signal to a sequence input terminal to turn on the ready [RDY] signal
upon activation of the operation command [RUN] and forced stop signals, readying the output

shaft of the servomotor to rotate.

5-22
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(2) State of forced stop
If forced stop (5) is inactive and operation command [RUN] is active, the servomotor is stopped
with the zero speed command state. The zero speed state is valid in all control forms.
Activate forced stop to ready the servomotor for operation.

Deactivate the operation command [RUN] signal to coast to stop.

(3) Rotation command

While the forced stop signal remains inactive, all rotation commands are ignored.

5-23
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(5) P-action

Proportional band control is adopted as a control method of the servo amplifier.

Sequence input signal P-action

B Function
Activate this signal while the operation command [RUN] signal is active with the motor shaft being
mechanically locked.
If P-action is activated during rotation of the servomotor, position control becomes unstable. Do not

activate the signal while the servomotor rotates.

B Parameter setting
To assign P-action to a sequence input terminal, specify the corresponding value (“6”) to the system
setting parameter.

The signal is assumed to be inactive at any time if it is not assigned to the sequence input terminals.

N

If the brake is handled with servo locked, an overload alarm (“13”) is detected.
This is because the servo performs PI control to generate a torque and restore the original position even
upon small deviation. Therefore activate P-action without fail, using an external signal, when the brake

is applied.

5-24
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(6) Deviation clearance

Difference (deviation) between the command position and feedback position is reduced to zero.

Sequence input signal Deviation clearance

B Function

While this signal remains active, the difference between the command position and feedback position

is reduced to zero. The feedback position is made the command position.

B Parameter setting
To assign deviation clearance to a sequence input terminal, specify the corresponding value (“7”) to

the system setting parameter.

B Reference
While the deviation clearance signal is activated, all rotation commands are ignored.
If the deviation clearance signal is turned on during rotation of the servomotor, pulse command,
manual forward rotation [FWD] of the test operation mode and other commands are ignored, to cause

the servomotor to be stopped.

The feedback position does not change even if deviation clearance is executed.
Deviation accumulated at a stopper can be zeroed to avoid movement caused by the offsetting of

deviation upon a released load.

5-25
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(7) External regenerative resistor overheat

The electronic thermal relay signal of the optional external regenerative resistor is used to forcibly stop

the servomotor.

Sequence input signal External regenerative resistor overheat

B Function
The servomotor is forcibly stopped (with a b-contact) while the external regenerative resistor overheat
signal is inactive.
If this signal is deactivated during rotation, the servomotor decelerates by its maximum performance
to stop (within the zero speed width (parameter #21)), and then it coasts to stop.

No holding torque generates after the servomotor is stopped.

B Parameter setting
To assign external regenerative resistor overheat to a sequence input terminal, specify the
corresponding value (“8”) to the system setting parameter.

The signal is assumed to be active at any time if it is not assigned to the sequence input terminals.

* Because the thin external regenerative resistance is not provided with thermistor output, be sure to

assign “1” (valid) to parameter #25 (regenerative resistor electronic thermal calculation).

CONTn
XX Thermistor

M24

External regenerative resistor

WSR-
P DB
Commercial power supply,
3-phase 200V
L1
§ L2 U U
L3 \ \
w w
* E
CN2
I: O !
: ' L1 P5
: 1 52 M5
| SIG+ 5 g—+—— —05 SIG+
| SIG- 6 ¢ ! —1 6 SIG-
'\\ ,7 /7
[ N, A
—_ =
Servo amplifier Connect the shield to the | SerVOmotor
RYBOOOS3-VBC shell body and shell cover.
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(8) Anti-resonance frequency selection 0/1

Set any of the four anti-resonance frequencies.
Sequence input signal Anti-resonance frequency selection 0/1

B Function

Select any of the four anti-resonance frequencies by setting two ON/OFF bits.

Anti-resonance frequency Anti-resonance frequency Anti-resonance frequency
selection 1 selection 0
OFF OFF Parameter #61*
OFF ON Parameter #62
ON OFF Parameter #63
ON ON Parameter #64

* The signal is assumed to be inactive at any time if it is not assigned to sequence input
signals.
In this case, parameter #61 (anti-resonance frequency 0) becomes always valid.
To make anti-resonance frequencies invalid, set the anti-resonance frequency at 200.0Hz

(factory shipment value).

B Parameter setting
To assign anti-resonance frequency 0 or 1 to a sequence input terminal, specify the corresponding

value (“9”) or (“10”) to the system setting parameter.

B Reference

For details of the anti-resonance frequency, refer to Chapter 7.
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(9) Alarm detection: a-contact (b-contact)

The servo amplifier detects the action (alarm) of protection function to activate (desactivate)* the signal.

. Alarm detection: a-contact ... Assigned to OUT1 with shipment setting
Sequence output signal L
Alarm detection: b-contact

B Function

The signal is activated (deactivated*) and is held at the servo amplifier when the servo amplifier

detects an alarm. After the cause of the alarm is removed, the signal is deactivated (activated*) upon

the activating edge of the reset signal [RST] so that operation is resumed.

The host controller recognizes the alarm detection signal to check for an alarm.

* Description in parentheses () is for b-contact alarm detection.

<Precaution for usage of b-contact alarm detection>

Power supply OFF ON

Reset [RST] OFF ON| OFF
Alarm detection: L, N
b-contact OFF | 1sec. | ON OFF ON

A

Alarm detection

Make sure that the signal is inactive for about one second after the power is turned on.

B Parameter setting

To assign a- or b-contact alarm detection to the sequence output terminal, specify the corresponding

value (“1” or “2”) to the system setting parameter.
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(10) Dynamic brake

The signal is activated when the servo amplifier detects a major fault.
Sequence output signal Dynamic brake

W Function

The signal is activated when the servo amplifier detects a major fault with which the servomotor
cannot be driven, and it is retained until an alarm reset signal is input.
When the dynamic brake is applied, three phases of the synchronous motor are short-circuited to

generate power. After the output shaft of the servomotor is stopped, no braking force generates.

The output terminal of the dynamic brake is +30VDC, 50mA. Because the electromagnetic contact

cannot be driven directly, use a general relay or solid-state contactor (SSC).

B Parameter setting
To assign the dynamic brake to the sequence output terminal, specify the corresponding value (“3”) to

the system setting parameter.

B Reference - Minor fault
- Major fault This type of failure occurs in cases such as for
With this type of failure, the servomotor cannot protection against overheats.
be driven. <Action upon alarm>
<Action upon alarm> The servomotor decelerates at the maximum
Coasting to stop upon detection performance and, after being stopped*, it

coasts to stop.
Detection of minor fault

Detection of major fault

Indication Description Indication Description
01 Overcurrent 1 14 Undervoltage
02 Overcurrent 2 15 Regenerative resistor overheat
03 Overspeed 16 Deviation limit
04 Overvoltage 17 Amplifier overheat
05 Encoder trouble 18 Encoder overheat
06 Control power alarm 1 19 Initial error
07 Control power alarm 2
08 Memory alarm * The rotation speed is reduced to within the zero
09 Motor combination alarm
10 Regenerative transistor overheat speed width (parameter #21).
11 Encoder communication alarm
12 CONT duplication
13 Overload
5-29
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(11) Ready [RDY]

The signal is activated when the motor is ready to rotate.

Sequence output signal Ready [RDY]

B Function
The signal is activated when the following conditions are satisfied:
1) Active operation command [RUN] (1) signal
2) Active forced stop [EMG] (5) signal*
3) Inactive alarm detection: a-contact (1) signal (Or active alarm detection: b-contact (2) signal)
4) Active external regenerative resistor overheat (8) signal*
5) Source voltage above 150V

* Conditions 2) and 4) are ignored if the corresponding signal is not assigned to the CONT terminals.

The host controller recognizes the ready [RDY] signal to check if the servomotor is ready to rotate.

B Parameter setting

The ready [RDY] signal is fixed at the sequence output terminal [RDY].

\—/\
Servo amplifier
19 PPI
7 CA
8 *CA
20 CB
21 *CB FFA 9
*FFA 10
FFB 11
+FFB 12
1 P24 FFZ 23
*FFZ 24
2 CONT1 M5 13
3 CONT2 FZ 25
4 CONT3 M5 26
5 CONT4 |
6 CONT5
ouTt 15
14 W24 1 OUT2 16
RDY 17
PSET 18
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(12) Positioning end [PSET]

Use the signal to check that the positioning action has been completed.

ST lelWolliiolUiEYegf2ll  Positioning end [PSET]

B Function

The signal is active when the following conditions are satisfied.

1) There is no alarm.

2) The rotation speed is within the zero speed width specified at parameter #21.

3) The deviation amount is within zero deviation width specified at parameter #19.

4) The above conditions remain arranged for the positioning end judgment time specified at parameter

#22.
Alarm detection OFF

: a-contact.

Zero speed OFF i __ON
Zero deviation OFF ON__
Positioning end OFF - > ON

Positioning end judgment time (System setting parameter #22)

B Parameter setting

The positioning end [PSET] signal is fixed at the sequence output terminal [PSET].
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Mk

System setting parameter #17

No. Name Setting range Initial value Change
17 Output pulse count 16 to 16384 [pulse] (in 1 increments) 2048 Power

Specify the number of pulses output per each revolution of the servomotor.

The output form is two signals having 90-degree phase difference.
A phase-B advance signal is output during forward rotation of the output shaft of the servomotor. The
setting does not depend on the direction of rotation setting (system setting parameter #4).

Two 90-degree phase difference signals are issued with reference to the power-on level.

The number of pulses output from the frequency dividing output terminals ([FA], [*FA], [FB], [*FB] and

[*FZ] terminals) of the servo amplifier can be specified.

Phase A [FA] J

Phase A [*FA] j ‘ ‘ ‘ ‘ L
Phase B [FB] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Phase B [*FB] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Phase Z [FZ]
Phase Z [*FZ]
Pulse width :t11 2 1ps (Equivalent to 500kHz)

The phase-A and phase-B signals are 50% duty.

A single pulse of the phase-Z signal is output in each revolution. The output width depends on the
number of output pulses.

The phase-A and phase-Z signals are synchronized with each other.

Use about 500kHz output frequency. There is no limit in the output frequency of the servo amplifier.

There is no relationship between the position of the output shaft of the servomotor and the phase-Z signal.

Supplement
Number of output pulses during rotation at 5000 [r/min] with an output pulse count setting of 3000

3000 [pulse/rev]

x 5000 [r/min] = 250000 [Hz]
60

The number of output pulses exceeds 1.3 [MHz] with maximum 16384 [pulses/rev] and 5000 [r/min].
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System setting parameter #18

No. | Name Setting range Initial value Change
18 | Phase-Z offset 0 to 65535[pulse] (in 1 increments) 0 Power

Specify the parameter to change the output position of the phase-Z signal.

There is a counterclockwise delay in the output position of the phase-Z signal by the number of pulses
specified in system setting parameter #18.

This parameter has no relations with the direction of rotation switch (parameter #4).

(Phase-Z offset [pulses]) Counterclockwise
= ZlJrev]

65536 pulses/rev

There is a counterclockwise delay in the output position of the phase-Z signal by Z revolutions.

B Output position of phase-Z signal

- When the phase-Z offset is “0” - When phase-Z offset is “16384”
16384 pulses 1

= [rev]
65536 pulses/rev 4

Phase-Z position*

Phase-Z position*

Motor Motor

shaft shaft
Phase Z is late

by a quarter
revolution in the
counterclockwise
direction.

*The position of the key is not phase Z. The position of the key is assumed to be phase Z for explanation.

B Reference
Adjustment of the phase-Z position can be made in the test operation mode of the keypad panel so that

the current position becomes the position where the phase-Z signal is issued. > Refer to page 8-17.

Precaution for detection of phase-Z signal for origin returning action

To use this parameter, reserve at least one full revolution of the motor shaft from the origin
return limit switch (origin LS) for origin returning action.

If the origin returning action starts within one revolution, the motor may turn one more
revolution when origin return is completed.
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System setting parameter #19

No.

Name

Setting range Initial value Change

19

Zero deviation width

1 to 10000 [pulse] (in 1 increments) 200 Always

Specify the width of the zone where the zero deviation signal is activated* in the number of encoder

pulses.

The unit is equivalent to the number of encoder feedback pulses (not command pulses).

Deviation [pulse]

A

y Zero deviation width (system setting parameter #19)

i > Time

Zero deviation* OFF

* For internal processes of servo amplifier. Cannot be assigned to OUT terminals.
At mes |
T N e - |
ihd
The zero deviation signal can be checked in the —
trace screen of the PC loader (option). l[: - -
R -
anaw
r | E - ll—
[ v |

ON

If both the zero deviation signal (system setting parameter #19) and zero speed signal (system setting

parameter #21) remain active in the positioning end judgment time specified in system setting parameter

#22, the positioning end signal is activated.

Zero speed OFF : ON
Zero deviation OFF ON
Positioning end OFF < > ON

Downloaded from www.Manualslib.com manuals search engine
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System setting parameter #20

No. | Name Setting range Initial value Change
20 | Deviation limit width | 10 to 65535 [x 100 pulse] (in 1 increments) 10000 Always

Specify the number of pulses for detecting the deviation limit (for alarm detection) in the number of
encoder feedback pulses (not command pulses).

The initial setting is “10000,” so that deviation is detected at 1000000 pulses.

With the initial setting, deviation is detected if the difference between the command position and
feedback position is equivalent to about 15.2 revolutions of the servomotor shaft.

The deviation limit width is provided for alarm detection.
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System setting parameter #21

No. | Name Setting range Initial value Change
21 | Zero speed width 10 to 5000 [r/min] (in 1 increments) 50 Always

Use the parameter to judge if the servomotor is stopped. Specify the width where the zero speed signal is

activated*.
A
Speed
Yy Zero speed width (system setting parameter #21)
A > Time
Zero speed* OFF ON

* For internal processes of servo amplifier. Cannot be assigned to OUT terminals. —

A
GEEENIod |[od |08 e ol |
. . BT
The zero speed signal can be checked in the trace e
screen of the PC loader (option). l[: [ =
-
C L= s
L
GRS 1
L7 I
W —

If the zero deviation signal (system setting parameter #19) and zero speed signal (system setting
parameter #21) remain active in the positioning completion judgment time specified in system setting

parameter #22, the positioning end signal is activated.

Zero speed OFF i oN
Zero deviation OFF ON
Positioning end OFF < > ON

Positioning end judgment time (system setting parameter #22)
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System setting parameter #22

PARAMETERS

No. | Name Setting range Initial value Change
g9 | Positioning end 0.000 to 1.000 sec. (in 0.001 increments) 0.000 Always
judgment time

Specify the time for judgment of the end of positioning.

If the zero deviation signal (system setting parameter #19) and zero speed signal (system setting

parameter #21) remain active in the positioning end judgment time (system setting parameter #22), the

positioning end signal is activated.

Zero speed OFF 3 ON
Zero deviation OFF _QN__
Positioning end OFF - > ON

Positioning end judgment time (system setting parameter #22)

EH / EE

System setting parameter #23

No. | Name Setting range

Initial value

Change

23 | Max. current limit 0to 300 % (in 1 increments)

300

Always

Specify the output torque limit of the servomotor.

This setting is always valid.
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System setting parameter #24

No. | Name

Setting range Initial value | Change

24 | Undervoltage alarm detection 0: No detection, 1: Detection 1 Power

Specify whether or not alarm detection is made upon detection of undervoltage in the power supply

under active operation command [RUN].

System setting parameter #24

Setting range Alarm

Deceleration action Stopping action | When power is restored

0: No detection | Not detected

Deceleration at max. Action in the state prior to
Coast to stop

performance detection of undervoltage
1: Detection Detected Deceleration at max. Coast to stop Alarm stop (coast to stop)
performance

STV 17 o voltage drop (undervoltage) caused by momentary power failure or the like is detected, the

servomotor decelerates at the maximum performance of the servo amplifier. Because the

servomotor functions as a generator during deceleration, the power may be regenerated to

exceed the undervoltage level. If this happens, the servomotor starts to decelerate upon an

undervoltage, the undervoltage alarm is removed, and the servomotor accelerates again.

- Major fault

- Minor fault

With this type of failure, the servomotor cannot be driven.  This type of failure occurs in cases such as for

<Action upon alarm>

Coasting to stop upon detection

Detection of major fault

protection against overheats.

<Action upon alarm>
The servomotor decelerates at the maximum performance
and, after being stopped¥, it coasts to stop.

Detection of minor fault

Indication Description Indication Description
01 Overcurrent 1 14 Undervoltage
02 Overcurrent 2 15 Regenerative resistor overheat
03 Overspeed 16 Deviation limit
04 Overvoltage 17 Amoplifier overheat
05 Encoder trouble 18 Encoder overheat
06 Control power alarm 1 19 Initial error
07 Control power alarm 2
08 Memory alarm
09 Motor combination alarm
10 Regenerative transistor overheat * The rotation speed is reduced to within the zero speed
11 Encoder communication alarm
12 CONT duplication width (parameter #21).
13 Overload
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System setting parameter #25

No. | Name Setting range Initial value Change
Regenerative resistor 0: Invalid,

25 | electronic thermal 1: Valid (optional regenerative resistor 0 Power
calculation (thin type))

Specify the parameter when connecting the optional external regenerative resistor (thin type) (WSR-

Ooo-).

System setting parameter #25

Regenerative resistor Setting
None 0: Invalid
External regenerative resistor (thin type) | 1: Valid (optional regenerative resistor (thin type))
External regenerative resistor 0: Invalid

® Connection of optional external regenerative resistor (thin type) WSR-OOO-T)
The external regenerative resistor (thin type) must be protected with the electronic thermal relay inside

the servo amplifier because it is provided with no thermistor.

External regenerative resistor (thin type)
WSR-OO0-T
P DB

Servo amplifier
RYBOOOS3-VBC

B Connection with optional external regenerative resistor (WSR-OOO)

W& Thermistor

External regenerative resistor
WSR-OOO

Servo amplifier

RYBOOOS3-VBC

* Assign external regenerative resistor overheat (8) to the CONT input terminal.
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System setting parameter #26

No. | Name Setting range Initial value Change
26 Dynamic brake on overtravel 0: Invalid, 0 Power
detection valid/invalid 1: Valid

Specify the parameter for models equipped with the optional dynamic brake unit (will be sold later).
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System setting parameter #27

No. | Name Setting range Initial value Change
27 | Parameter write-protection 0: Write-enable, 1: Write-protected 0 Always

Parameter editing is prohibited.
Even if write-protection is selected with system setting parameter #27, system setting parameter #27 can

be edited.

E / EE

System setting parameter #28

No. | Name Setting range Initial value Change
28 | Keypad panel initial display 0 to 11 (in 1 increments) 0 Power

Specify the initial display of the keypad panel immediately after the power is supplied.

System setting parameter #28

Setting Description Display Setting Description Display
0 State display mode 51 3 Feedback speed 01
1 Current alarm 52 4 Effective torque 02
2 Alarm history 53 5 Peak torque 03

6 Pulse string frequency 04

7 Input signals 05

8 Output signals 06

9 OL thermal value 07

10 Regenerative resistor 08
thermal value

11 Load inertia ratio 09

For details of each item, refer to Chapter 8.
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System setting parameters #29 and #30

No. | Name Setting range Initial value Change
Speed setting S
29 (for test operation) 1 to 5000 [r/min] (in 1 increments) 100 Always
Acceleration /
30 | deceleration time 0.000 to 9.999 sec. (in 0.001 increments) 0.100 Always
(for test operation)
Specify the test operation speed and acceleration and deceleration time.
Specify the acceleration/deceleration in the time for reaching 2000 [r/min].
Speed ,
3000 [r/min] f------=-——————————— - - —— - System setting parameter #29
2000 [r/min]  [---——-—-
]
I
]
I
i R
¢ ': Time
Acceleration time

(System setting parameter #30)

* Use the test operation mode of the keypad panel or PC loader to start test operation.
Refer to page 8-15.
B Acceleration/deceleration time setting examples
1) To accelerate to 5000 [r/min] in 0.1 second

(2000 [r/min] x (Target acceleration time))
(System setting parameter #29)

Acceleration time

N (2000 [r/min] x 0.1 sec.)
Acceleration time = - =0.04 sec.
5000 [r/min]

2) To accelerate to 100 [r/min] in 0.05 sec.

(2000 [r/min] x (Target acceleration time))
(System setting parameter #29)

Acceleration time

(2000 [r/min] x 0.05 sec.)
100 [r/min]

= 1 sec.

Acceleration time
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System setting parameters #31 through #39

No. | Name Setting range Initial value Change
31

to | Not used - 0 -
39

These parameters are not used.
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5-5) Control system settings

Control system setting parameters are described in the order of the parameter number.

B Control block diagram

The control block diagram of FALDIC-f Series is shown.

Pulse string
input
CA, *CA
CB, *CB

Frequency
dividing output
terminal
FA, *FA
FB, *FB
FZ,*FZ

control

Command follow-up

selection

Para

meter #56

Command

H

follow-up —(/

control

dt

O—

Parameter #44 Parameter #45*

H Feed forward —>O— t 1

Position

controller gain

Parameter #40* T

Control
added when ——M——
setting

Parameters #54, #55

Parameter #17

Turned on upon "0" in parameter #5

i | Pulsestring | | Commandpulse | | S-curve time
input form correction o/ constant
Parameter #3 Parameters Parameter
#1,#2 #43
Frequency
dividing
circuit

Inertia Load inertia .
N oO— . >
assumption ratio
Auto tuning * Parameters shown in the shaded box
Parameter #6 ; :
- are automatically adjusted.
Tuning mode
P ter #5
arameter Auto tuning gain
Parameter #7
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JC —()—{ Pl control — t —1 Notch filter — g;:t?glt M

Parameters  Parameter Parameters #57
#41, #42* #46* through #60

Parameter #47

Position
detection
®
b Speed PG
detection

* Parameters shown in the shaded box
are automatically adjusted.
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Control system setting parameters #40 through #42

No. | Name Setting range Initial value | Change
40 | Position controller gain 1 1 to 1000 [rad/sec] (in 1 increments) 77 Always
41 | Speed response 1 1 to 1000 [HZ] (in 1 increments) 57 Always
42 | Speed controller 1.0 to 1000.0 [msec] (in 0.1 increments) 25.9 Always
integration time 1

/8-

Control system setting parameters #45 and #46
No. | Name Setting range Initial value | Change
45 Egﬁ:t;z?"’ard filtertime | 4 6 10 250.0 [msec] (in 0.1 increments) 12.9 Always
46 | Torque filter time constant | 0.00 to 20.00 [msec] (in 0.01 increments) 0.31 Always

These parameters are automatically updated when “auto tuning” or “semi-auto tuning” is selected at

basic setting parameter #5.

Specify them when “manual tuning” is selected.

No. | Name

Tuning mode

0: Auto 1: Semi-auto 2: Manual
06 | Load inertia ratio - ®) ©)
07 | Auto tuning gain ©) ®) X
40 | Position controller gain - - ©)
41 | Speed response - - ©)
42 | Speed controller integration time 1 - - ®)
45 | Feed forward filter time constant - - ©)
46 | Torque filter time constant - - ©)

*O : Parameter which must be set

- : Parameter which may not be set (The value is automatically calculated inside the

amplifier and the resu

It is reflected on the parameter.)

x : The parameter has no effect even if it is set.
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W Position controller gain 1 (Control system setting parameter 40)
This parameter determines the response of the position control loop. A larger setting improves the

response to the position command, while too large a setting is likely to generate overshoot.

B Speed response 1 (Control system setting parameter 41)
This parameter determines the response of the speed control loop. A larger setting improves the

response of the servomotor, while too large a setting may cause the mechanical system to vibrate.

B Speed controller integration time 1 (Control system setting parameter 42)
This parameter determines the response of the speed control loop. A smaller setting improves the

response of the servomotor, while too small a setting may cause the mechanical system to vibrate.

B Feed forward filter time constant (Control system setting parameter 45)
This parameter filters feed forward action of the position control loop.

A smaller setting improves the response while it may cause torque shock.

B Torque filter time constant (Control system setting parameter 46)
This parameter filters the torque command.

A larger setting suppresses resonance of the machine while stability in the control may be undermined.
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Control system setting parameter #43

No. | Name Setting range Initial value Change
43 | S-curve time constant 0.0 to 100.0 [msec] (in 0.1 increments) 0.0 Always

The servomotor can be accelerated or decelerated moderately in the S-curve pattern.

If the pulse string input is given at a constant frequency, the servomotor accelerates or decelerates at the
time constant of the set time.

The servomotor rotates by the number of input pulse strings.

Smooth acceleration and deceleration are obtained even if the host controller does not allow linear

acceleration.

Pulse string

Speed

> Time

* Specify the parameter without fail if the dumping control function (parameters #61 through #64) are
used.

— Refer to section 7-1 “Vibration control.”

& / B3

Control system setting parameter #44

No. | Name Setting range Initial value Change
44 | Feed forward gain 0.000 to 1.500 (in 0.001 increments) 0.000 Always

This parameter functions if parameter #60 (command follow-up control selection) is set at “0 (none).”
Specify the parameter in a poorly rigid machine or a mechanical system having a large load inertia ratio,
to increase the response.

Specify a value between 0.100 and 0.500 to obtain a preferable result. A larger setting reduces deviation

(difference between position command and feedback position), resulting in a better response.

To perform synchronous operation between two axes, set “1.000.”
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Control system setting parameter #47

No. | Name Setting range Initial value | Change
47 Speed setting filter 0.00 to 20.00 [msec] (in 0.01 increments) 0.00 Always

Specify the parameter to filter the speed command.

* No change is necessary in principle.
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Control system setting parameters #48 through #53

No. | Name Setting range Initial value | Change
0: Position deviation (x 10),

48 | Gain switching factor 1: Feedback speed, 1 Always
2: Command speed

49 | Gain switching level 1 to 1000 (in 1 increments) 50 Always

50 | Gain switching time constant 0 to 100 [msec] (in 1 increments) 10 Always

51 | Position controller gain 2 30 to 200 % (in 1 increments) 100 Always

52 | Speed response 2 30 to 200 % (in 1 increments) 100 Always

53 | opeedcontrollerintegration | 30 5 200 % (in 1 increments) 100 Always

The gain at the time of stopping is switched from the first gain (parameters #40 to #42) to the second
gain (parameters #51 to #53).

Gain switching reduces the noise and vibration at the time of stopping.

A
Feedback speed
 / Gain switching level (Parameter #49)
A > Time
Position controller gain Position controller gain 1 (Parameter #40) Position controller gain 2 (Parameter #51)
Speed response Speed response 1 (Parameter #41) Speed response 2 (Parameter #52)
Speed controller  gpeed controller integration time 1 (Parameter #42) Speed controller integration time 2 (Parameter #53)
integration time

Gain switching time constant (Parameter #50)

The settings of the second gain (parameters #51 to #53) are given in the ratio (%) to the first gain.

Example: When speed response 1 (parameter #41) is 100Hz
“100%” of speed response 2 (parameter #52) means 100Hz.
“80%” of speed response 2 (parameter #52) means 80Hz.
* The same rule applies to position controller gain 2 (parameter #51) and speed controller gain 2

(parameter #53).
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Control system setting parameters #54 and #55

No. | Name Setting range Initial value | Change
54 sPecz)t?ilr:Ign gain added when 0 to 1000 [rad/sec] (in 1 increments) 0 Always
55 | Addition limit when setting 0 to 200 [r/min] (in 1 increments) 0 Always

Increase the position gain at the time of stopping to reduce the setting time or to enhance the rigidity.
Do not use in regular cases.

— Refer to section 7-3 “Position gain and limit added when setting.”

/B4

Control system setting parameter #56

No. | Name Setting range Initial value | Change
0: None,
Command follow-up control 1: Command follow-up control,
56 . : . 0 Power
selection 2: Command follow-up control (with
correction on stop)

Use the parameter to select the command follow-up control mode where the mechanical system follows
the command without delay to the pulse command.

— Refer to section 7-2 “Command follow-up control.”
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Control system setting parameters #57 through #60

No. | Name Setting range Initial value | Change
57 | Notch filter 1 frequency 10 to 200 [x 100 HZz] (in 1 increments) 200 Always
58 | Notch filter 1 damping amount | 0 to 40 [dB] (in 1 increments) 0 Always
59 | Notch filter 2 frequency 10 to 200 [x 10HZ] (in 1 increments) 200 Always
60 | Notch filter 2 damping amount | 0 to 40 [dB] (in 1 increments) 0 Always

Specify to suppress resonance of the mechanical system.

Resonance can be suppressed at up to two points.

® Notch filter setting method

i) Use the servo analysis function of the PC loader (option) to determine the resonance point

of the machine. )
Resonance point

Gain
[dB]

—_

Frequency [Hz] 1 Resonance frequency

ii) Specify the resonance frequency and damping amount of the resonance point of the

machine in parameters.

1 Resonance frequency — Parameter #57 (Notch filter 1 frequency)

2 Depth — Parameter #58 (Notch filter 1 damping amount)*

* Too deep a damping amount may undermine stability of the control. Avoid setting too large a value.

! Use the servo analysis

function again.

—>

Notch filter 1,
damping amount !

Notch filter 1,
frequency

The notch filter functions at the resonance

The resonance point is eliminated

due to the notch filter.

point as shown in the figure above.
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/Bl - B

Control system setting parameters #61 through #64

No. | Name Setting range Initial value | Change
61 | Anti-resonance frequency 0 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
62 | Anti-resonance frequency 1 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
63 | Anti-resonance frequency 2 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
64 | Anti-resonance frequency 3 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always

Use these parameters to specify anti-resonance frequencies and suppress vibration of the workpiece
(dumping control).
The dumping control function becomes invalid with 200.0Hz (factory setting).

— Refer to section 7-1 “Vibration control.”

B EE

Control system setting parameters #65 through #79

No. | Name Setting range Initial value | Change
65

to | Not used - 0 -
79

These parameters are not used.
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5-6) For adjustments by manufacturer

These parameters are for adjustments by the manufacturer. Do not change them.

Ll / B - EEl

Parameters #80 through #83 for adjustment by manufacturer

No. | Name Setting range Initial value | Change
For adjustment by Adjusted
80 - -
manufacturer 1 value
For adjustment by Adjusted
81 - -
manufacturer 2 value
For adjustment by Adjusted
82 - -
manufacturer 3 value
For adjustment by Adjusted
83 - -
manufacturer 4 value
These are parameters for adjustment by the manufacturer. Do not change them.
/ EEl— EEl
Parameters #84 through #99 for adjustment by manufacturer
No. | Name Setting range Initial value | Change
84
to | Not used - 0 -
99

These parameters are not used.
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ADJUSTMENT
OF SERVO

6-1) Basic adjustment
6-2) Application adjustment

6-3) Adjustment requiring
high speed response
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6 ADJUSTMENT OF SERVO

6-1) Basic adjustment

The servomotor must be tuned so that it reliably obeys commands sent from the host controller.

The tuning method of FALDIC-3 Series includes three types: auto tuning, semi-auto tuning and manual

tuning (parameter #5).

Be sure to operate the servomotor in the auto tuning mode (factory setting) for the first time when

operating it.

The factory setting of FALDIC-f Series is auto tuning.

Gain adjustment of parameter #7

Is the inertia ratio

assumed*1 correctly?
(Is the inertia ratio stable?

*1. Assume the inertia ratio in monitor mode 09 (load
inertia ratio) at the keypad panel.
If the inertia ratio is not assumed correctly
1. Fluctuation becomes large and the maximum
value exceeds two times the minimum value.
2.  The assumed value does not change from “5.0”
(initial value).

The inertia ratio may not be assumed correctly in the
following cases.

1. Load fluctuation is large.

2.  Friction force is large.

3. Application with thrust force

4. Slow acceleration and deceleration

*2. Check monitor mode 03 (peak torque) at the keypad
panel.
If the monitored value is the same as the maximum
current limit (parameter #23), the torque limit is
functioning (initial value: 300%).

Yes

The torque limit functions. 2

Select semi-auto tuning and adjust
parameter #6 (inertia ratio) and
parameter #7 (gain adjustment).

No

A 4

Decrease the acceleration/

OK?

Yes

<
<

END
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B Parameters automatically adjusted in the auto or semi-auto tuning mode

No. | Name Tuning mode

) 0: Auto 1: Semi-auto
06 | Load inertia ratio | - (Updated every 10 minutes) ®)
07 | Auto tuning gain ®) ®)

40 | gotion controller - (Always updated) - (Fixed)
41 | Speed response - (Always updated) - (Fixed)
Speed controller .

42 integration time 1 - (Always updated) - (Fixed)
Feed forward filter .

45 time constant - (Always updated) - (Fixed)
Torque filter time .

46 constant - (Always updated) - (Fixed)

O : Item specified manually.
- : ltem specified automatically.

- Parameters automatically updated in the auto tuning mode are updated at real time.
- In the semi-auto tuning mode, automatically updated parameters are fixed once they are set*.
* Parameters are automatically set when parameter #6 (load inertia ratio) or parameter #7 (auto tuning

gain) is changed.

B Approximate measure for auto tuning gain (parameter #7) setting

Auto tuning gain

Mechanical configuration (Approximate measure)

Large transportation A larger auto tuning gain

i 1t0 6 .
machine reduces the response time

while vibration is likely to be

ted.
Arm robot 5t0 10 senere
Belt drive _ 7013
Ilﬁ.
=
Ball screw e 10to 15

mechanism g+
.

Inserting, mounting or

bonding machine 1310 20

6-3
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6 ADJUSTMENT OF SERVO

6-2) Application adjustment

Use this adjustment method when adjustment is not satisfactory after the procedure described in section
6-1 “Basic adjustment” or if the servomotor vibrates and the auto tuning gain (parameter #7) cannot be

increased sufficiently.

( START >
* Decrease the speed response (parameter #52).

The minimum allowable value is 50%.

Parameter #7 cannot No
be increased due
to vibration. f

Yes Adjust the second gain*.

A

Use the servo analysis function to

apply the notch filter. Yes

Inertia ratio > 100 times?

A

Adjust parameter #7 again.

No

Yes v v

1. Check the 2. Adjust the large
< END ) mechanical system. inertia.

1. Check the mechanical
system.

Check the mechanical system for the following problems.
i) Large backlash

ii) Deflection of belt

6-4

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ADJUSTMENT OF SERVO

2 i (Bl InEliE Note: The inertia ratio must be no larger than 100 times in principle.

B How to check if the load inertia ratio exceeds 100 times
i) Use capacity selection software to automatically calculate the load inertia.
i) Use monitor mode 09 (load inertia ratio) at the keypad panel to assume.
(The displayed value is up to 99 times. If “80” or a larger value is displayed, the ratio may

be larger than 100 times.)

2. Adjustment of large inertia

A 4

Select the semi-auto tuning

mode. Specify "1" for parameter #5.

A 4

Specify the inertia ratio at 100 Specify "100.0" for parameter

times. #6.
\ 4
Specify "1" to "3" for the auto Specify "1" to "3" for
tuning gain. parameter #7.
\ 4

Change to the manual tuning Specify "2" for parameter #5.

mode.
h 4
Increase the speed response 1 Increase the setting of
gradually by one at a time. parameter #41 gradually.

A 4

Adjust position controller gain 1
and speed controller integration
time 1.

Adjust parameter #40 "
and #42 2.

*1 Approximate measure for parameter #40
Make adjustment so that the following equation stands.

100

(Parameter #40) < (Parameter #41) xm

Increase the reduction
gear ratio or select the *2 Approximate measure for parameter #42

servomotor having Make adjustment so that the following equation stands.
a larger capacity. 2000
(Parameter #42) = m
6-5
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® How to set the notch filter (parameters #57 through #60)

i) Use the servo analysis function of the optional PC loader to locate the resonance point of

T
1

the machine. o
Resonance point

Gain
[dB]

_
Frequency [Hz] 1 Resonance frequency
ii) Set the resonance frequency and damping amount at the resonance point of the machine
in parameters.
1 Resonance frequency -> Parameter #57 (Notch filter 1 frequency)
2 Depth - Parameter #58 (Notch filter 1 damping amount)*
* If the damping amount is too large, stability of the control system may be undermined. Avoid

specifying too large a value.

‘ Activate the servo analysis

function again.

—>

Notch filter 1
damping amount

Notch filter 1
frequency

The notch filter functions to offset

The notch filter is applied at the resonance the resonance point.

point as shown in the figure above.

6-6

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ADJUSTMENT OF SERVO 0O

6-3) Adjustment requiring high speed response

Use this method to obtain quicker response than that obtained after adjustment specified in section 6-2
“Application adjustment.” (However, do not use the method described here if “adjustment of large

inertia” has been made.)

While measuring the operation time and output timing of the positioning end signal by using historical

trace of the PC loader, make adjustment as follows.

6-2 End of application
adjustment

A 4

Select manual tuning. Specify "2" for parameter #5.

A 4

Increase position controller

gain 1 Gradually increase parameter #40.

A

Decrease speed controller

integration time 1. Gradually decrease parameter #42.

(Decrease by about a half of the auto tuning resuilt.)

A 4

Decrease the feed forward filter

: Gradually decrease parameter #45.
time constant.

END

Note 1: Adjust the gain so as not to generate mechanical vibration or torque fluctuation.
Note 2: If mechanical rigidity is poor, gradually increase the S-curve filter (parameter #43) to

suppress vibration.
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7 SPECIAL ADJUSTMENT

7-1) Vibration control

7-1-1) What is dumping control?

(1) Purpose of dumping control
In a structure such as the robot arm and transfer machine where the structure has a spring
characteristic, vibration occurs at the end of the workpiece during abrupt acceleration or deceleration
of the motor. Vibration control aims at suppression of vibration of the workpiece and a quick

positioning action in such a system.

a) Without dumping control function b) With dumping control function

#C0 i 0

Rattling Standstill
ﬂw &y “ﬂ- <
gage G
\\ f 2mm/di 2mm/div
ffinn I | Targetarm A W | Targetarm
I U V\‘ + position /\M “ position
| / E
- T / \AM 4+— Actual speed " T 4+— Actual speed
500r/min/div 500r/min/div

With dumping control, vibration is suppressed not only at the end of the machine
but in the entire machine.

- Without dumping control ... The maximum torque generates during acceleration and deceleration of
the motor, so that the entire machine vibrates due to the shocks during
acceleration and deceleration.

- With dumping control ... Because the torque is controlled during acceleration or deceleration of
the motor, shocks during acceleration and deceleration become
moderate and vibration of the entire machine is suppressed even with

those machines having relatively poor rigidity.

7-2
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(2) Principle of dumping control
The amplifier incorporates a machine mode land controls dumping so that the vibration at the
assumed workpiece position of the model is eliminated. The controlled variable thus obtained is
added to the position and speed of the motor as an offset to suppress vibration at the actual workpiece

position.

Position
command

y

A 4

Position and speed control of motor

: \
Position and I
speed offset

Vibration control

4

4

Assumed
"workpiece position

»  Machine model

Workpiece

(3) Mechanical system where dumping control functions effectively

Applicable machine characteristics

- Vibration occurs at the end of the arm due to shocks during travel and stop of robot arm or the
like.

- The machine itself vibrates due to the shock caused by movement or stopping of a part of the
machine.

- Vibration frequency is between 5 and 50Hz.

Inapplicable machine characteristics

- Vibration generates continuously without relations to movement or stopping.
- Vibration synchronized to the rotation of the motor or machine generates.

- The vibration frequency is smaller than 5Hz or larger than 50Hz.

- The moving time is within the vibration period.

- There is backlash in mechanical connections located up to the vibrating mechanism.

7-3
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7 SPECIAL ADJUSTMENT

7-1-2) Parameter setting method
(1) Setting at the keypad panel

B Adjustment flow chart

1 Adjust the gain of the servo.
A
2 Check the anti-resonance
frequency.
A
3 Specify parameters #61
through #64.
A
4 Specify parameter #43
(S-curve time constant).
A
5 Check the effect.
A
6 Finely adjust parameters #61
through #64.

1 Adjust the gain of the servo.
To assure smooth stopping action of the servomotor through removal of overshoot and undershoot
while ignoring vibration of the end of the machine, adjust the gain of the servo according to the

adjustment procedure described in Chapter 6.

If parameters related to the gain are adjusted after specifying the anti-resonance frequency,
the anti-resonance frequency must be specified again.

Be sure that the gain must be adjusted first.

7-4
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2 Check the anti-resonance frequency.

There are two checking methods.

If vibration frequency can be measured using a laser displacement gauge or the like, follow checking

method 1). In other cases, follow checking method ii).

i) Measure vibration of the end of the arm directly using a laser displacement gauge or the
like. A

Vibration period
Vibration (Ts)

\/\/\

» Time

Anti-resonance frequency = T;s [Hz]

ii) While reducing the settings of parameters #61 through #64 gradually from 200.0Hz

(maximum value), visually check vibration to find the best value.

7-5
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3 Setting parameters #61 through #64

Specify the anti-resonance frequency obtained in step 2, to any of parameters #61 through #64*.

Control system setting parameters #61 through #64

No. | Name Setting range Initial value Change

61 Anti-resonance frequency 0 5(,2 E)O 1221%23&4;1“5) 200.0 Always

62 Anti-resonance frequency 1 5(Ig 501231%%&4;]1&) 200.0 Always

63 Anti-resonance frequency 2 ?mogo1 %r?grgn[qgﬁ]ts) 200.0 Always
. 5.0 to 200.0 [HZ]

64 Anti-resonance frequency 3 (in 0.1 increments) 200.0 Always

* Up to four points can be specified.
Up to four points can be specified through combination of anti-resonance frequency selection 0 and
anti-resonance frequency selection 1 of the CONT input signal.

The anti-resonance point may vary according to the arm length and the elght of the load.

The anti-resonance frequency may vary

according to conditions a, b and c.

In this case, assign this function to the CONT input signal among parameters 10 through 14 and switch

the anti-resonance frequency setting.

Anti-resonance frequency | Anti-resonance frequency Anti-resonance frequenc
selection 1 selection 0 q y
OFF OFF Parameter #61*
OFF ON Parameter #62
ON OFF Parameter #63
ON ON Parameter #64

* These signals are assumed to be inactive at any time if they are not assigned to the
sequence input signals.
In this case, parameter #61 (anti-resonance frequency 0) is always valid.
To make anti-resonance frequency invalid, set the anti-resonance frequency at
200.0Hz.

Change the setting during stoppage because otherwise shocks may generate.

7-6
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4 Specify parameter #43 (S-curve time constant).
To achieve the effect of dumping control, specify parameter #43 (S-curve time constant).

The approximate measure of the setting is as follows.

Control system setting parameter #43

No. | Name Setting range Initial value Change
43 | S-curve time constant 0.0 to 100.0 [msec] (in 0.1 increments) 0.0 Always

Parameter #43
(S-curve time constant)
(Approximate measure)

Parameters #61 through #64
(Anti-resonance frequency)

<10 Hz 10 msec
10 Hz to 20 Hz 5 msec
>20Hz 2 or 3 msec

5 Check the effect.
There are three checking methods.
i) Check the vibration of the end of the arm using a laser displacement gauge or a similar
measuring instrument.
ii) Take the high-speed motion picture of the end of the arm to check for vibration.

iii) Visually check.

6 Finely adjust parameters #61 through #64.
While checking the effect of dumping control, finely adjust the setting (approximate measure: in 0.1

or 0.2 increments).

7-7
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(2) Setting at the PC loader

B Adjustment flow chart

1 Adjust the gain of the servo.
A4
2 Check the anti-resonance
frequency.
A 4
3 Specify parameters #61
through #64.
A4
4 Specify parameter #43
(S-curve time constant).
A4
5 Check the effect.
A4
6 Finely adjust parameters #61
through #64.

1 Adjust the gain of the servo.
To assure smooth stopping action of the servomotor through removal of overshoot and undershoot
while ignoring vibration of the end of the machine, adjust the gain of the servo according to the

adjustment procedure described in Chapter 6.

If parameters related to the gain are adjusted after specifying the anti-resonance frequency,
the anti-resonance frequency must be specified again.

Be sure that the gain must be adjusted first.

7-8

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

SPECIAL ADJUSTMENT

2 Check the anti-resonance frequency.

Use the servo analysis function to check the anti-resonance point.

i Resonance
Gain | | «—  point
[dB] ! ! (Note 2.)
Anti- ! !
resonance i
point : i
(Note 1) i i
—_
Frequency

[Hz]

Note 1 : The servo analysis function may fail to detect the anti-resonance point in the following
machine configuration.
1 Machines with much friction
2 Reduction gear, ball screw mechanism and other machines having relatively large

mechanical losses

Note 2 : Use the notch filter for the resonance point. Refer to page 5-52.

Resonance point and anti-resonance point
There are resonance point and anti-resonance point for the vibration of the machine.

The “resonance point” and “anti-resonance point” are machine characteristics viewed from the

motor.

“Resonance point” ... The end of the arm does not vibrate but the motor vibrates at the
frequency.

“Anti-resonance point” ... The motor shaft does not vibrate but the end of the arm vibrates at

the frequency.

Generally speaking the anti-resonance frequency is smaller than the resonance frequency.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

7 SPECIAL ADJUSTMENT

3 Setting parameters #61 through #64

Specify the anti-resonance frequency obtained in step 2, to any of parameters #61 through #64*.

Control system setting parameters #61 through #64

No. | Name Setting range Initial value | Change
61 | Anti-resonance frequency 0 | 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always
62 | Anti-resonance frequency 1 | 5.0 to 200.0 [Hz] (in 0.1 increments) 200.0 Always
63 | Anti-resonance frequency 2 | 5.0 to 200.0 [Hz] (in 0.1 increments) 200.0 Always
64 | Anti-resonance frequency 3 | 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0 Always

(@ l (b)
—d >

In this case, assign this function to the CONT input signal among parameters 10 through 14 and switch

the anti-resonance frequency setting.

* Up to four points can be specified.

anti-resonance frequency selection 1 of the CONT input signal.

—

The anti-resonance frequency may vary

()

Up to four points can be specified through combination of anti-resonance frequency selection 0 and

The anti-resonance point may vary according to the arm length and the weight of the load.

/

according to conditions a, b and c.

>

Anti-resonance frequency | Anti-resonance frequency Anti-resonance frequenc
selection 1 selection 0 a Y
OFF OFF Parameter #61*
OFF ON Parameter #62
ON OFF Parameter #63
ON ON Parameter #64

* These signals are assumed to be inactive at any time if they are not assigned to the

sequence input signals.

In this case, parameter #61 (anti-resonance frequency 0) is always valid.

To make anti-resonance frequency invalid, set the anti-resonance frequency at

200.0Hz.

Change the setting during stoppage because otherwise shocks may generate.
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4 Specify parameter #43 (S-curve time constant).
To achieve the effect of dumping control, specify parameter #43 (S-curve time constant).

The approximate measure of the setting is as follows.

Control system setting parameter #43

No. | Name Setting range Initial value Change
43 | S-curve time constant 0.0 to 100.0 [msec] (in 0.1 increments) 0.0 Always

Parameter #43
(S-curve time constant)
(Approximate measure)

Parameters #61 through #64
(Anti-resonance frequency)

<10 Hz 10 msec
10 Hz to 20 Hz 5 msec
>20Hz 2 or 3 msec

4 Check the effect. @
There are three checking methods.

i) Check the vibration of the end of the arm

using a laser displacement gauge or a The anti-

resonance
point
ii) Take the high-speed motion picture of the remains.

similar measuring instrument.

end of the arm to check for vibration. The anti-resonance frequency is not reflected on

iiiy Visually check. the servo analysis function even if one is set.

5 Finely adjust parameters #61 through #64.
While checking the effect of dumping control, finely adjust the setting (approximate measure: in 0.1 or

0.2 increments).

7-11
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7-2) Command follow-up control

7-2-1) What is command follow-up control?
In the command follow-up control mode, movement follows the command pulse string completely

with almost zero position deviation.

A

Speed /

Command
speed

Feedback

% speed
—>

4
Speed

The feedback speed

follows the command

speed completely.

v

Parameter #56

Command e
follow-up

control

d

dt

Parameter #44 Parameter #45

H Feed forward (- t —l

Position
— .|
controller gain

Parameter )I/
#40 or #51 =

B Mechanical system realizing command follow-up control
Use “command follow-up control” for the mechanical system satisfying all the following conditions.

1. Highly rigid machine

Time

2. Pulse commands sent from the host controller are linear or in an S-curve to assure smooth

acceleration and deceleration.
3. The pulse frequency updating period of the host controller is within several milliseconds.

If command follow-up control is used for a system not satisfying all of the above conditions, mechanical

vibration may generate.
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7-2-2) Parameter setting method

B4

Control system setting parameter #56

No. | Name Setting range Initial value | Change
Command follow-u 0: None, 1: Command follow-up control,
56 P 2: Command follow-up control 0 Power

control selection

(with correction on stop)

The command follow-up control includes two variations: with no correction on stop (setting: 1) and with
correction on stop (setting: 2).

Position deviation generates in both methods when the acceleration changes (at (1), (2), (3), and (4)).
Position deviation

Command speed

(2) (3)

0 o)

In case “with correction on stop (setting: 2),” position deviation caused by the acceleration change when

the mechanical system is stopped is smaller. Deviation of the stopping
" o mechanism becomes almost
Position deviation zero.

'

Command speed

Select “no correction on stop (setting: 1)” for operation patterns where changes from forward to reverse

rotation continue.

Speed
Forward
rotation

»

>
Reverse Time
rotation

* In the command follow-up control mode, specify “10” or a larger value for the auto tuning gain

(parameter #7).

7-13
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7-3) Position gain and limit added when setting

An increased position gain of the stopping mechanism is effective for a shorter setting time and improved
rigidity.
Parameters are #54 and #55.

&N/ B 63

Control system setting parameters #54 and #55

No. | Name Setting range Initial value | Change
54 | Position gain added when setting | 0 to 1000 [rad/esc] (in 1 increments) 0 Always
55 | Addition limit when setting 0 to 200 [r/min] (in 1 increments) 0 Always

The specified position gain (parameter #54) is added to the position controller gain (parameter #40 or

#51) at speeds lower than the addition limit (parameter #55).

T
d :
o Feed forward —VO—

Parameter #44 Parameter #45

2 O Position C %
adjust gain

Parameter
#40 or #51

Addition
—= when setting

Parameters #54 and #55

B Approximate measure of setting
- Position gain added when setting (Parameter #54)

0.5 times position controller gain 1 (Parameter #40)

- Addition limit when setting (Parameter #55)
50 [r/min]

7-14
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“
@

KEYPAD PANEL

8-5) Parameter setting mode
8-6) Test running mode
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8 KEYPAD PANEL

8-1) Display

The servo amplifier is provided with a keypad panel.

It has a display section of two 7-segment LED digits and four operation
keys.

Figures and letters are displayed on the display section.

(See the left figure.)

Sl EulLle) The keypad panel cannot be removed.

(1) Mode

The keypad panel operation can be classified into four modes:

State display mode- -+ ---- Indicates the servo amplifier status.

Monitor mode - ---------- Monitors the servomotor speed and the input/output signal status.
Parameter edit mode + - - - - Edits the parameter setting.

Test running mode =+« -+ -+ Operates the servomotor with the keypad operation.

List of 7-segment indications
o 1 2 3 4 5 6 7 8 9 -
EEEECEEEEER
A b C d E F G H I J L
EEREGEHEENR

t

n o) o P r ] u,Vv u,v y

8-2
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(2) Operation key

MODE
ESC

V

Pressing the

Changes the mode (MODE).

Cancels the selected mode (ESC).

Selects the sub-mode.

Decreases the figure (-1).

SHIFT
ENT

/\

SHIFT MODE

ENT | key while pressing the

KEYPAD PANEL

Shifts to the less significant digit (SHIFT).
Stores the mode and figure (ENT).

Press more than 1 sec to store the data.

Selects the sub-mode.

Increases the figure (+1).

ESC | key shifts to the less significant digit.

(3) Mode select
Each mode can be selected by the [MODE] key.

Mode select

Sub-mode select

Power on

b

Sequence mode

/
l ESC
Monitor mode ]_, i
l ESC
! Parameter edit mode
/
l ESC
Test running mode I
ESC
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8-2) Function list

Mode SUlled ncioation
State display mode 1. Action mode _’:I /
2. Alarm detection
3. Alarm history
Monitor mode 1. Feedback speed
2. Average torque
3. Peak torque l'_73
4. Pulse string input frequency ['_7"['
5. Input signal
6. Output signal
7. OL thermal value
8. Regenerative resistor thermal value
9. Load inertia ratio
Parameter setting mode 1. Parameter
Test running mode 1. Manual operation I': /
2. Alarm reset
3. Alarm history initialization

. Parameter initialization

. Phase-Z position adjustment

T MMM
N LS|y

. Auto tuning gain setting

\rl
an

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

KEYPAD PANEL O

8-3) State display mode

In the state display mode, the servo amplifier’s current status and the alarm detection history can be
displayed.
Press the “MODE” key to display [] and then press the “ENT” key for more than 1 sec.

Mode Sub-mode Sub-mode indication
State display mode —
spiay 1. Operation mode '_—, ,'
: |
2. Alarm detection -

3. Alarm history

Anl Ly
AN

(1) Operation mode

Indicates the operation status of the servo amplifier.

ENT (1 sec. or more) Indication Sequence
- » ™
5 II In base-off condition. The servomotor does not

ESC have driving force and is coasting to stop.

The servomotor can rotate and pulse string
inputs are valid.

The servomotor can rotate and is operated in
the manual operation mode (test running).

The amplifier has detected an overtravel signal
in positive direction and stops.

The amplifier has detected an overtravel signal
in negative direction and stops.

The amplifier has received a forced stop signal
and stops with the speed zero.

J 3 C oS
BEEREE

Reference

When power is supplied to the servo amplifier, the operation mode of the state display mode is
displayed (with factory shipment setting).
The type of indication at power on can be changed by system parameter 28 setting.

System setting parameter #28

Setting Display content Display Setting Display content Display
0 State display mode 5/ 3 Feedback speed
1 Current alarm 4 Actual torque
2 Alarm history 5 Peak torque
6 Pulse string frequency
7 Input signal a5
8 Output signal
9 OL thermal value
10 DB thermal value
11 Load inertia ratio

8-5
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(2) Alarm detection
The contents of current alarm can be displayed with codes.

When an alarm is detected, the following indication will appear automatically.

ENT (1 sec or more) ™ I - B |
EE - <4—— Blinks upon an alarm.
AN
- Major fault - Minor fault
With this type of failure, the servomotor This type of failure occurs in cases such as for
cannot be driven. protection against overheats.
<Action upon alarm>
<Action upon alarm> The servomotor decelerates at the maximum
Coasting to stop upon detection performance and, after being stopped*, it coasts to
stop
Detection of major fault Detection of minor fault
Indication Description Indication Description
Overcurrent 1 Undervoltage
Overcurrent 2 = Regenerative resistor overheat
a3 Overspeed /G Deviation limit
a4 Overvoltage ! Amplifier overheat
Encoder trouble /H Encoder overheat
Control power alarm 1 = Initial error
ai Control power alarm 2
g Memory alarm
g Motor combination alarm

Regenerative transistor overheat

Encoder communication alarm
CONT duplication
Overload

i) ls

Y

Reference

The alarm codes are indicated automatically.

The reset of alarm detection can be carried out in the test operation mode.
Press the A and v keys simultaneously for one second or more while alarm detection is indicated

to reset the alarm detection.

8-6
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(3) Alarm history
The latest nine times of alarm detection history can be indicated. The indication can be scrolled by the

A and v keys.
ENT (1 sec or more) Press SET.
— —
ESC Release SET. U
A I lv \

Alarm code (See (2).)
/

Alarm history indication (A)

Detected history number (1: latest, 9: earliest)

Supp | ement

The alarm history can be deleted in the test operation mode [ [l -

8-7
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8-4) Monitor mode

In the monitor mode, the speed, torque and other states of the servomotor can be displayed.

Press the MODE key to display [ ] and press the ENT key (for 1 sec or more) to display the content.

Mode

Sub-mode

Sub-mode indication

Monitor mode

. Feedback speed

2. Average torque
3. Peak torque
4. Pulse string input frequency
5. Input signal
6. Output signal
7. OL thermal value
8. Regenerative resistor thermal value 1’_7/_:['

9. Load inertia ratio

Only two figures are displayed in the monitor mode. The SHIFT key does not shift the place.

Therefore the value may not indicate the actual motion.

To monitor detail data, use the PC loader.
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(1) Feedback speed
The servomotor’s current speed. Even if the servomotor is driven by the load (mechanical system), the

correct speed will be indicated. The indication is in 100 [r/min]* increments.

4—
U ESC

i w 117 The speed is between -1000 and -1099 [r/min].
[LJ.

The lit decimal points indicate the negative sign.

* Speeds smaller than 100 [r/min] are rounded off.
Example: The speed between 0 and 99 [r/min] is indicated [l

The speed between 3000 and 3099 [r/min] is indicated JE/l

Reverse rotation (clockwise rotation when viewed from the motor shaft) is indicated with two lit
decimal points.

Example: -3000 [r/min]: .

(2) Actual torque
Current servomotor’s load ratio. The actual torque is displayed in the ratio (%) to the rated torque. The

indication is in X 10 [%]* increments. The negative sign is not added.

ENT (1 sec or more)
I‘l I The actual torque is between 30 and 39 [%].
B e |

* Values smaller than 10 [%] are rounded off.

Example: 0to 9 [%]:[ifi] -
30 to 39 [%]:[HE] -

(3) Peak torque
Current servomotor’s load ratio. Peak value is displayed at two-second intervals, assuming the rated

torque as 100%. The indication is in 10 [%]* increments. The negative sign is not added.

ENT (1 sec or more)

—_—
g 5’ - 4——— The peak torque is between 150 and 159 [%].

ES

* Values smaller than 10 [%] are rounded off.

Example: 0to 9 [%]: [iIH -
30 to 39 [%]:.

8-9
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(4) Pulse string frequency
The pulse string frequency added to the pulse string input terminal is displayed. The indication is in X

10 [kHz]* increments. The negative sign is not added.

ENT (1 sec or more)
-!‘ ' — II Il <« Pulse string frequency is 100 to 109 [kHz].

* Values smaller than 10 [kHZz] are rounded off.
Example: 0 to 9 [kHz] or 1 [MHz] or over: [} is indicated.

300 to 309 [kHz]: =l is indicated.

(5) Input signal
The ON/OFF state of the sequence input signal supplied to the servo amplifier is displayed. When the

input signal is active, the corresponding LED is lit.
[CONT4]  [CONT3]

ENT (1 sec or more)
H'i“/
«—
U ESC /V[] 4\ H‘\

[CONT5] [CONTZ2] [CONT1]

(6) Output signal
The ON/OFF state of the sequence output signal supplied to the servo amplifier is displayed. When the

output signal is active, the corresponding LED is lit.
[PSET] [RDY]
‘/

ENT (1 sec or more) \
+—
ESC » ~

[OUT2] [oUT1]

8-10
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(7) OL thermal value
The load ratio is indicated, assuming the overload alarm level as 100. When the value reaches “100,”

the overload alarm is issued. The indication is in [%]. 99 is indicated for values larger than 99 [%].

n _’ ENT (1 sec or more) ’_’
_—
—— Ell

ESC

(8) Regenerative resistance thermal value
The regenerative load ratio is indicated, assuming the regenerative resistance overheat alarm level as
100. When the value reaches 100, a regenerative resistance overheat alarm is issued. The indication is

in [%]. 99 is indicated for values larger than 99 [%].

ENT (1 sec or more)
5 u
—
ESC

(9) Load inertia ratio
The load inertia ratio recognized by the servo amplifier is indicated. The indication is in [times]. 99 is

indicated for values larger than 99 [%].

ENT (1 sec or more)

=l —— =

ESC

8-11
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8-5) Parameter setting mode

In the parameter setting mode, parameters can be edited.
Press the MODE key to display , and press the ENT key for 1 second or more to select the desired

parameter.

After selecting the target parameter, press the A or v key to select the parameter number to be edited first.

Press the ENT key to edit the parameter setting.

(1) Parameter
The parameter includes two types: those for which the change is reflected on the servo amplifier and
servomotor immediately, and those for which the change is reflected after the power is turned off and

on again. SHIFT
ENT

1 sec or more)

ENT (1 sec or more)
'D /
| P—|_] I 4—

ENT (1 sec or more)
1
LU

ENT (1 sec or more)

-
4—

e

(2) Indication and editing

The indication and editing methods for parameter are as follows.

- Value indication

The most significant digits that can be edited are indicated first.

Example: Parameter #1 (Setting range: 1 to 32767, Initial value: 8)
Because the number of digits that can be edited is five (32767), is indicated first.

Initial indication The lit decimal point indicates the current
editing position (among the most significant
digits, middle digits and least significant digits).

Most significant Middle Least significant
digits digits digits

To clarify the number of digits of the value, zero is not indicated at places that cannot be edited.

To move among the digits, press the MODE key while holding down the SHIFT key.

8-12
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* Example of indication of data that includes decimal point in the editing range

Parameter #6 (load inertia ratio) (Setting range: 0.0 to 100.0, Initial value: 5.0)

Initial indication

¢ Note that the decimal point is not indicated.
M Indication shown on the left means “5.0.”

Middle digits ~  Least
significant digits

- Editing a value
After reading a parameter, units digit blinks at about one second intervals, prompting you to change
that part.

Press the A or v key changes the value.

To move to another digit, press the MODE key while holding down the SHIFT key.
While holding down the key,

ENT ESC
J press the key to move to the
_>E_’ less significant digit.

Most Middle digits Least
significant digits significant digits

- Storing the value
Press and hold the ENT key for 1 sec or more to store the value. All digits blink three times
simultaneously. The stored value remains as it is. (The stored value blinks at about 0.5 second

intervals.)

- Value beyond the specified range
Values can be entered within the range from minimum to maximum specified for each parameter.

Values beyond the specified range cannot be entered.

8-13
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- Editing example

Let us change the setting of parameter #2 (command pulse correction B) to “10.”

Keying

Indication

Remarks

ENT | 1sec or more

>

- 3
~8°

@
3

<

[7,]

HIFT

ENT | 1sec or more

Downloaded from www.Manualslib.com manuals search engine

Sp] e
4 £

N

3

N
~

—
E:I ~
_\

N
~N -

\N
S~~~

~

-
~
~

~
~—

PN
N B

/
N\~

AN
/

The action mode in the state display mode is displayed.

Returns to mode selection.

Press the MODE key to select the parameter edit mode.

Hold down the ENT key for at least 1 second to designate
the parameter number.

Parameter #2 is read.

Press the ENT key to read the setting of parameter #2.
(The most significant digit of "00001" (initial value) is
displayed.)

While holding down the SHIFT key, press the MODE key

three times to blink the tens digit.

Change the value to "1."

While holding down the SHIFT key, press the MODE key
to blink the units digit.

Change the value to "0."

Hold down the ENT key for at least 1 second to store the
new value.

The stored value remains as it is. Press the ESC key to
select another parameter number.
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8-6) Test running mode

In the test running mode, keying on the keypad panel can rotate the servomotor or reset various settings
of the servo amplifier.
Press the MODE key to display [] and hold down the ENT key for at least 1 second to execute test

running.

Mode Sub-mode Sub-mode indication | Relevant parameters

~S—

Test running mode | 1. Manual operation Parameters #29 and #30

2. Alarm reset

\I'I
3

M
NN

3. Alarm history initialization

4. Parameter initialization ,C L/ Parameter #27
5. Phase-Z position adjustment Parameter #18
6. Auto tuning gain setting ,CE Parameter #7

(1) Manual operation
The servomotor rotates while a key on the keypad panel is pressed. The servomotor speed is as per the

setting of parameter #29 and the acceleration/deceleration time is as per the setting of parameter #30.

ENT (1 sec or more)
=
ESC o
ESC T l ENT
A

=

-
Offline vMo:ation in positive direction

r

* The servomotor rotates while the A or v key is held down.  Rotation in negative direction

System setting parameters #29 and #30

No. | Name Setting range Initial value | Change
29 | Speed setting (for test operation) | 1 to 5000 [r/min] (in 1 increments) 100 Always
30 Acceleration / deceleration time 0.000 to 9.999 sec. 0.100 Alwavs
(for test operation) (in 0.001 increments) ) Y
8-15
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(2) Alarm reset

Resets the alarm detected by the servo amplifier.

ENT (1 sec or more)
Fo E—

(3) Alarm history initialization

r=
uo

ESC l
Ed

End of resetting

Deletes the alarm detection log recorded in the servo amplifier. The alarm detection history (alarm

history) can be monitored in state display mode [ ]

* The alarm history is retained even when the power is turned off.

ENT (1 sec or more)

(4) Parameter initialization

Initializes the parameters.

ﬁ

End of initialization

* After initializing, turn the power off then on again.

ENT (1 sec or more)

T,
Ec/

ﬁ

End of initialization ~ Cannot be initialized

Cause of parameter initialization failure

1.

Active operation command [RUN]

System setting parameter #27

-->Turn off the operation command [RUN].

Write-protection selected at parameter #27 (write-protection of parameters)

--> Change parameter #27 (write-protection of parameters) to “0” (write-enable).

No.

Name

Setting range

Initial value

Change

27

Parameter write-protection

0: Write-enable, 1: Write-protection

0

Always
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(5) Phase-Z position adjustment
Defines the current position as the phase-Z position. The current position and the distance to phase Z

are automatically stored in parameter #18 (phase-Z offset).

ENT (1 sec or more)
\ l

End of initialization  Cannot be initialized

Caution of phase-Z position adjustment failure
1. Write-protection selected at parameter #27 (write-protection of parameters)

--> Change parameter #27 (write-protection of parameters) to “0” (write-enable).
2. Encoder origin (phase-Z) establishment failure (immediately after power-on)

--> Turn the motor shaft at least twice to establish the phase-Z origin.

System setting parameter #18

No. | Name Setting range Initial value | Change
18 | Phase-Z offset 0 to 65535 [pulse] (in 1 increments) 0 Power

(6) Auto tuning gain setting
Parameter #7 (auto tuning gain) is refreshed at real time.
Unlike the other parameters, an increase or decrease is reflected on the data immediately (parameter #7
is not updated. However, parameter #7 is updated when the SET key is pressed in the data editing

screen).

Data editing screen

1]
g

ENT (1 sec or more)

1. Press the A or v key to change the data.

’_ 2. Press the SET key to update parameter #7.
nu

* Cannot be set

Cause of auto-tuning gain setting failure
- Write-protection selected at parameter #27 (write-protection of parameters)
--> Change parameter #27 (write-protection of parameters) to “0” (write-enable).

Basic setting parameter #07

No. | Name Setting range Initial value | Change
07 | Auto tuning gain 1 to 20 (in 1 increments) 10 Always
8-17
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9-1) Inspection

The servo amplifier (RYB type) consists of electronic parts and requires no routine inspection.
The servomotor is of a synchronous type (brushless) and has no part that requires routine maintenance.
Though both the servo amplifier and servomotor are maintenance-free, perform periodic inspection to

avoid possible accidents and keep reliability of the equipment.

{> DANGER

W Prior to inspection, turn off power and wait for at least five minutes. Otherwise, there is a
risk of electric shock.

B Do not touch the servo amplifier when the commercial power is supplied. If attempted,
there is a risk of electric shock.

Inspection items are as follows.

Inspection item

Device Description
Misalignment of mechanical coupling
Servomotor Direct exposure to water, steam or oil

Abnormal vibration

Loose screws of terminal block and fastening
parts

Excessive accumulation of dust

Foreign odor, damage due to heat, breakage
or external deformation Cable-wire
discontinuation

Servo amplifier

Before checking electrical wirings, turn off the
power and wait for 5 minutes and then check that

the [CHARGE] LED is off on the keypad panel.

/N\ CAUTION

B Do not perform megger test on the PC-board or terminal block of servo amplifier. If
attempted, the servo amplifier and the encoder housed in the servomotor may be broken.

9-2
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9-2) Memory back-up

(1) Memory back-up
An electrically erasable programmable read-only memory (EEPROM) is used for retaining the
parameters and alarm detection history after turning off power supply.
Each area can be initialized by turning off the servo amplifier operation command [RUN] (while motor

is de-energized).

1 Initialization of parameter
To initialize, select the initialization [[{MX¥ | of parameter in the test running mode and press the

ENT key.
=

* After the initialization, be sure to turn on power again.
The initialization is not allowed if rewrite is inhibited by parameter #27.

The initialization is impossible while the motor is energized with the [RUN] signal on.

2 Initialization of alarm detection history
The alarm detection history is held at all times. It can be initialized by the initialization [ Jof

history in the test running mode of the keypad panel.

(2) Copying the memory
Use of the PC loader can copy the setting contents of servo amplifier to the loader or, reverse, the

loader contents can be transferred to the servo amplifier.

Mutual copy of memory
@ < >
a
[ ]
[=—g =—|
9-3
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9-3) Fault display

The fault diagnosis is explained in three sections below.
(1) Initial status

(2) When error (failure) is not displayed

(3) Faults with alarm indication and remedy

(1) Initial status
After turning on commercial power for the servo amplifier, either of 7-segment LEDs on the keypad

panel lights up. The [CHARGE] LED lights on the keypad panel.

<—— 7-segment LEDs (2 digits)

Keypad panel

[CHARGE]LED —»(

If turning on power displays nothing, contact us.

9-4
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(2) When error (failure) is not displayed
This type of failure is described by classification into the following three types:

1 Servomotor does not rotate.
2 Servomotor hunting

3 Positioning accuracy is poor.

If correct operation is not obtained after troubleshooting, contact us.

If an alarm is indicated at the keypad panel of the servo amplifier, refer to item (3).

9-5
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1 Servomotor does not rotate.

Servomotor does not rotate.
Supply commercial power in the specification
No range of the servo amplifier.
The servomotor does not rotate with control
4 power only.
Check if the [CHARGE] LED is it on the Supply motor power, too.
front panel of the servo amplifier.
Yes Connect the servomotor power cables to
No identical terminals of the servo amplifier.
4 The direction of rotation does not change even
Check if the servo amplifier is connected if the phases are exchanged.
with the servomotor. Connect the encoder cable to CN2.
Yes
4 Yes Take remedy according to fault indication and
Check if an alarm is lit on 7-segment LED | [ ®remedy described in item (3).
of the servo amplifier. If alarm is detected, an alarm code blinks.
No
vy
Check if 24VDC power is supplied across No Unless 24VDC is supplied, all control input
[P24] and [M24] terminals of CN1. "|signals are invalidated.
Yes
vy

< Check the control input signal on CN1.>—> Refer to page 3-7.

<Action mode check>

Check the state of the servo amplifier.

ENT (1 sec or more)
— » C
ESC Indication Sequence

Base off. Servomotor has no drive force. Coasting.

The servomotor is ready to rotate. Pulse string input is
effective.

The servomotor is ready to rotate by manual operation
(test running).

Stopped under detection of positive overtravel signal.

Stopped under detection of negative overtravel signal.

Stopped at zero speed upon forced stop signal input.

J |3 fofc. oo
HEEEEE

o
&
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2 Servomotor hunting

(Servomotor shaft alternates forward and reverse rotation repeatedly at a short interval.)

The servo amplifier incorporates a real-time tuning function that checks the mechanical system at all
times.

For the servo amplifier, the real-time tuning function is made active by factory setting.

The real-time tuning function is valid for almost all mechanical configurations with some exceptions.

If it does not work, notify us of the mechanical configuration where the servomotor drives.

C Servomotor hunting )

A

Check if servomotor cables (U, V, W) are connected to
the corresponding terminals of servo amplifier.

Does the motor hunt even after the motor output shaft is
separated from mechanical system? No Changing the phase sequence of servomotor does not

change the direction of rotation but causes hunting.

Yes

A

< Contact us. >

9-7
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3 Poor positioning accuracy

( Positioning accuracy is poor >

A
. o No -
Check if the grounding wire is correctly connected. » Connect the grounding wire correctly.
Yes
4
Check if the sequence input/output signal cables are No
routed at a sufficient distance from the power supply Allow at least 10 cm.
and motor power cables.
Yes
v 1. Examine wiring (Allow at least 10 cm from the power
Check if there is an excess or shortage in the number of No and motor cables.) . . s .
X ! 2. Check the pulse string frequency.Differential input:
cumulative pulses monitored at the PC loader. e
within 1 MHz
Open collector input: within 200 kHz
Yes
A
Yes Examine mechanical configuration provided with keys.
Check if the coupling or the like is loose. Examine mechanical configuration provided with
Schupan ring or the like.
No
A
Check if the backlash and other mechanical accuracy of | No .
. » Check the mechanical accuracy.
the reduction gear are adequate.

l Yes

( Contact us. >
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(3) Faults with alarm indication and remedy
If an alarm is detected, the detected alarm code blinks on the keypad panel of the servo amplifier.
If multiple alarms are detected simultaneously, the alarm code with a higher priority blinks. See the

table below for the priority order. The priority is given according to the order of alarm code.

- Major fault - Minor fault
With this type of failure, the servomotor cannot be driven. ~ This type of failure occurs in cases such as for

protection against overheats.

<Action upon alarm> <Action upon alarm>
Coasting to stop upon detection The servomotor decelerates at the maximum performance

and, after being stopped¥, it coasts to stop.

Maijor fault Minor fault
Indication Description Page Indication Description Page
Overcurrent 1 9-10 Undervoltage 9-16
7=} Overcurrent 2 9-10 1= Regenerative resistor | o o
Overspeed 9-11 overheat
Overvoltage 9-11 = Deviation limit 9-17
05 Encoder trouble 9-12 /T Amplifier overheat 9-17
7= Control power alarm 1 | 9-12 [ /5] Encoder overheat 9-18
Control power alarm 2 | 9-12 = Initial error 9-18
/=] Memory alarm 9-13
Zg:ﬁ: combination 9-13
i Esg:iggra g\\ﬁrheat 9-14
'II Ecra]r;cr)r?s:lication alarm | 914
CONT duplication 9-14
/4 Overload 9-15

An alarm is automatically displayed if detected.

The alarm can be reset at a displayed state using the control input signal (reset).(The
reset signal does not remove all alarms. --> Refer to page 5-19 for details.)

Alarm detection can be reset in the test running mode [ ] also.

9-9
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1. Overcurrent 1
[Indication on 7-segment LED]

[Description of trouble]

1! 1 The output current of the transistor in the main circuit
0l 1 exceeds the rating, possibly causing breakage.

2. Overcurrent 2

[Indication on 7-segment LED]

[Description of trouble]

17 The output current of the servo amplifier exceeds the
oo maximum rating, possibly causing breakage.

[Cause and remedy] (Common between overcurrent 1 and 2)

Cause and remedy for overcurrent

Check if the grounding wire is connected i i
corr(‘ectly. no—# Connect the grounding wire correctly.
es
yV
Checkiif the U, V and W motor power cables Connect the U, V and W motor power cables

are connected correctly. no—»|
(Check if they are exchanged.)

1
yes

A 4
Disconnect the U, V and W terminals from the
terminal block of the amplifier and measure the
resistance across phases (U-V, V-W and W-U)

together with cable resistance using a multimeter
or the like.

Check if the measurements are larger than
the resistance listed in the table below.
T

A short-circuit across phases is probable.Determine
no—the location of the cause in the cable or in the motor
and replace the defective part.

es
yv

Measure the resistance across U and ground, V
and ground, and W and ground together with the
cable resistance using a multimeter or the like.*

* Do not perform a megger test.

Check if the resistance is larger than no#A ground fault is probable.Locate the cause of
trouble and replace the defective part.

1 MQ in each phase.

es
yV

‘ Contact us. ‘

Table 1. [Resistance across phases of servomotor]

<200V specification>

<100V specification>

Motor type Resigtance across
wires (Q) *1
GYS500DC1-C8 9.4
GYS101DC1-C6 50
GYS201DC1-C6 1.3

*1. Typical value at 20 °C. Not guaranteed.
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Motor type Resigtance across Motor type Resistance across
wires (Q) *1 wires (Q) *1
GYS500DC1-C8 94 GYC101DC1-C 7.2
GYS101DC1-C 15.5 GYC201DC1-C 4.1
GYS201DC1-C 4.6 GYC401DC1-C 1.8
GYS401DC1-C 2.2 GYC751DC1-C 0.68
GYS751DC1-C 0.72
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3. Overspeed

[Indication on 7-segment LED]
[y |
o

[Cause and remedy]

Cause and remedy for overspeed

Check if an external force functions to rotate.

(Such as in vertical application)
T
no

h 4
Check if the U, V and W cables are
connected correctly between the servo
amplifier and servomotor.

T

yes
A 4

Increase the setting of parameter No. 7

(auto tuning gain).

Check if the trouble is eliminated.
l
no

Use the monitor mode at the keypad panel
to monitor the peak torque. Check if the
peak torque during acceleration is limited to
the setting of parameter No. 23 (max.
current limit).

‘Contact us.

4. Overvoltage
[Indication on 7-segment LED]
i
L1

[Cause and remedy]

Cause and remedy for overvoltage

Check if the alarm occurs immediately after
the power is turned on.

I
no
A 4

Check if the power factor improving
equipment is used.

no
A 4

Check if an external regenerative resistor is
connected.

T
yes
A 4

Measure the resistance of the regenerative
resistor.

Check if the measurement is as shown in
table 2.

yes
h 4

[Description of trouble]

The speed of the servomotor exceeds the rating, possibly
causing breakage.

yesﬂ Change the structure of the machine. ‘

no—>»{Connect U with U, V with V and W with W. \

Overshooty

Target

value A

The setting of the response frequency has been too

yes small to cause overshoot, resulting in overspeed.

W_Actual speed

Extend the acceleration time so that the peak torque
yes—®is not limited.

[Description of trouble]

The DC voltage inside the servo amplifier exceeds the rating,
possibly causing breakage.

Reduce the power supply rating to within the

yes—» specification value (rated voltage -15 to +10%).

Examine adoption of power coordination reactor.

YES—¥ Contact us for details.

Connect an external regenerative resistor.
no—»| 9

A poorly caulked connector or a broken wire in the
no—resistor is probable. If a broken wire in the resistor is
the cause, contact us.

Table 2. Resistance of regenerative resistor

Internal elements may be broken.
Contact us.
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5. Encoder trouble

[Indication on 7-segment LED] -
[}

[Cause and remedy]

Cause and remedy for encoder trouble

Turn the power off then on again.

v

Check if the same alarm persists.

\
no
v

Continue operation. If the alarm persists,
contact us.

6. Control power alarm 1

[Indication on 7-segment LED]

7. Control power alarm 2

[Indication on 7-segment LED]
=17
L/

[Description of trouble]

There is trouble in the encoder and it may be broken.

The encoder is broken.

yes» Contact us.

[Description of trouble]

The internal control power of the servo amplifier is faulty.
The servo amplifier may be broken.

[Description of trouble]
The control circuit is faulty and may be broken.

[Cause and remedy] (Common to control power alarms 1 and 2)

Cause and remedy for control power alarm

‘Turn the power off then on again.

Check if the same alarm persists.
T

no
v

Continue operation. If the alarm persists,
contact us.
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8. Memory alarm
[Description of trouble]

The parameter data stored in the EEPROM inside the
servo amplifier is broken.

[Indication on 7-segment LED

[Cause and remedy]
Cause and remedy for memory alarm

Check the parameters and record those different from

initial values.
‘Turn the power off then on again.
Check if the same alarm persists. no Continue operation. If the alarm persists,
: contact us.
yes
v
Initialize parameters and turn the power off then on again.
Check if the same alarm persists. no Set the_ recorded parameters and continue
. operation. If the alarm persists, contact us.
yes
h 4
The servo amplifier may be broken.

Contact us.

9. Motor combination alarm

[Indication on 7-segment LED] I Tw

[Cause and remedy]
Use the servo amplifier and servomotor in the following combinations.
If this alarm is developed even though the combination is one of those listed below, contact us.

[Description of trouble]
Combination between the servo amplifier and the
servomotor is incorrect.

Allowable servomotor type
Cubic type Slim type

Servo amplifier type

RYB500S3-VBC

GYS500DC1-C8

RYB101S3-VBC

GYC101DC1-C

GYS101DC1-C

RYB201S3-VBC

GYC201DC1-C

GYS201DC1-C

RYB401S3-VBC

GYC401DC1-C

GYS401DC1-C

RYB751S3-VBC

GYC751DC1-C

GYS751DC1-C

RYB500S3-VBC6

GYS500DC1-C8

RYB101S3-VBC6

GYS101DC1-C6

RYB201S3-VBC6

GYS201DC1-C6
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10. Regenerative transistor overheat
[Indication on 7-segment LED] [Description of trouble]
The regenerative transistor inside the servo amplifier is

overloaded, causing overheat.
[Cause and remedy]

Cause and remedy for regenerative transistor overheat

Check if the alarm is developed es—p] Restore the power supply rating to within the specification
immediately after the power is turned on. y value (rated voltage -15 to +10%).
T
no
v Calculate the regenerative power. If the external regenerative resistor is
Check if regenerative resistor and unnecessary, reset the parameter #25 setting to zero.If a thin type external

regenerative resistor electronic thermal regenerative resistor is necessary, change the setting to "1." If an external
: ; no—»| ) " . :
calculation (parameter #25) are set suitably regenerative resistor is necessary, reset the setting to zero and connect the
for the regenerative power. thermistor signal to a CONT signal line assigned to external regenerative
J resistor overheat.

no
Check if the servomotor is used in the Remedy 1. Reduce the regenerative speed.
continuous or nearly continuous regenerative yes—»{Remedy 2. Use a servo amplifier having a larger capacity.
mode (for applications such as brake). Remedy 3. Increase the reduction gear ratio.
T
no

‘ Internal elements may be broken. Contact us.

11. Encoder communication alarm

[Indication on 7-segment LED] [Description of trouble]
The communication link with the encoder is faulty.

[Cause and remedy]

Cause and remedy for encoder communication alarm

Check if the encoder communication
connector is connected to the amplifier Connect the connector securely.Use the

securely. no—=»

Check if the optional cable or designated
cable is used.

optional cable or designated cable.

yes
v
Check the encoder communication
cable for a broken wire using a yes—» Change the cable.
multimeter.
\
no *

Noise interference is probable.
Remedy 1: Route the encoder cable separately (at least 10 cm distance) from the noise sources

(such as the inverter or servo motor cable or cables connected to an electromagnetic contactor).
Remedy 2: Fit ferrite cores around both the probable noise source cable and encoder cable.

[
v
Check if the trouble is eliminated. noﬂ Contact us. ‘

12. CONT duplication
[Indication on 7-segment LED] ] [Description of trouble]

|
- There is duplication in sequence input signal allocation.
[Cause and remedy]

There is duplication in allocation of the sequence input signal (CONT signal).
Check the settings of parameters #10 through #14 and eliminate duplication.
However, duplication is allowed for forcible stop (5).
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13. Overload

[Indication on 7-segment LED] [Description of trouble]

The effective value of the output torque (command value)
of the servo amplifier exceeds the allowable limit of the

[Cause and remedy] combined motor.

Cause and remedy for overload

Check if the motor rotates Check if there is
when the alarm is no mechanical entanglement yes» Remove the cause of trouble.
developed. or brake application.
.
no

v
Check if the motor cable is
connected securely.
Measure the resistance no-»| Correct the broken wire.
across cables together with
cable resistance.

T

yes

yes
M

Check if the U, Vand W Connect U with U, V with V, and W

cables are connected no-» with W terminals between the servo
correctly between the servo o
amplifier and motor.

amplifier and motor.
T

Operate while observing the OL
thermal value in the monitor mode Y?S
of the keypad panel.

Internal elements may be broken.

L Contact us.
Check if the alarm is
developed during yesﬁ Operate at a low speed.
constant-speed rotation. ¢
The mechanical loss is exclusively
Check if the OL thermal s large. Check for structural faults
value exceeds 90%. Y (such as a bent shaft and
scratched bearing).
no
no :
i Increase the capacity of the servo system.
no
Check if the OL thermal The capacity must be selected
value varies according to yes® according to the maximum speed.
the speed. Contact us.
T
no
h 4
Contact us.
v
Check if the alarm is The acceleration and deceleration
developed during yesp frequencies are too high. Examine the
acceleration or deceleration. operation pattern and cycle time.
Check if the alarm persists.
\
no yes

v
If the cycle time does not satisfy the
specification requirement, examine the
following actions.
1. Increase the capacity.
2. Reduce the moment of inertia of the load.
3. Increase the reduction gear ratio.
Contact us for any uncertainties.

Contact us.
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14. Undervoltage

[Indication on 7-segment LED]

o

)
I Th
bel

[Cause and remedy]
Cause and remedy for undervoltage

This check is necessary if "1" is set at parameter #24
(alarm detection on undervoltage).

After the power is turned off, check that the 7-segment
LED on the front panel is completely unlit before turning
the power on.

Check if momentary power failure occurs.

T
no
A 4

Check if the source voltage is too low.
Check if the power supply capacity is
adequate.

yes
v

Contact us. ‘

15. Regenerative resistor overheat

[Indication on 7-segment LED] [[_— [Desc
1

[Description of trouble]

e DC voltage inside the servo amplifier is reduced
low the rating.

yes% Examine the power supply environment. ‘

no—% Increase the power supply capacity. ‘

ription of trouble]

The heat generating from the regenerative resistor of the

servo amplifier exceeds the allowable limit.

[Cause and remedy]

Cause and remedy for regenerative resistor overheat

Check if the alarm is developed immediately
after the power is turned on.

yes—»|

Reduce the power supply rating to within the
specification value (rated voltage -15 to +10%).

no

v

Check if regenerative resistor and
regenerative resistor electronic thermal
calculation (parameter #25) are set suitably
for the regenerative power.

no—

Calculate the regenerative power. If the external regenerative resistor is
unnecessary, reset the parameter #25 setting to zero. If a thin type external
regenerative resistor is necessary, change the setting to "1." If an external
regenerative resistor is necessary, reset the setting to zero and connect the
thermistor signal to a CONT signal line assigned to external regenerative
resistor overheat.

yes
Remedy 1. Connect an external regenerative resistor having a large
Check if the servomotor is used in the allowable power.
continuous or nearly continuous regenerative yes—» Remedy 2. Reduce the regenerative speed.
mode (for applications such as brake). Remedy 3. Use a servo amplifier having a larger capacity.
‘ Remedy 4. Increase the reduction ratio.
no
A 4 : : :
Check if the acceleration and deceleration Remedy 1. Eﬁz:én;;hjeﬁ?;;t?;nptiar:gm and cycle time. Among all,
frequencies are too high. Check if the e .
acceleration and deceleration time occupies yes—» Remedy 2. ;hpz;r::gi]; the servo amplifier with one having a larger
alarge part in the cycl‘e time. Remedy 3. Increase the reduction gear ratio.

no

L

‘Contact us.

Supplement

the monitor mode of the keypad panel.
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16. Deviation limit

[Indication on 7-segment LED]

‘\
Ny

[Cause and remedy]
Cause and remedy for deviation limit

Check if the motor rotates.

[
yes

1. Check if P-action is validated.

2. Check if too small a value is set for the
maximum current limit (parameter #23).

3. Check if the deviation limit width setting
(parameter #20) is too small.

4. Check if the acceleration and deceleration
time is too short.

I
no

A 4
Check if the inertia moment of the load is
too large.
I

no
v

Lock the servo so that pulse string commands are
blocked, and gradually increase the auto tuning
gain setting (parameter #7) until motor vibration is
almost observed.

Check if the alarm is eliminated.

17. Amplifier overheat

[Indication on 7-segment LED] m

[Cause and
remedy]
Cause and remedy for amplifier overheat

Turn the power off temporarily and, after about
10 minutes, turn the power on again.

}

Check if the same alarm persists.
\
no
A 4
Check if the ambient temperature of the
servo amplifier is 50 O or lower.
T
yes
A 4

Continue operation. If the alarm persists,
contact us.
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[Description of trouble]

The position deviation exceeds the deviation limit width
specified at parameter #20.

. Check for mechanical entanglement.

. Check if the mechanical brake is applied.

. Check if the motor power cables (U, V and W
terminals) are connected correctly.

no—

WN =

-

. Reset the P-action command during rotation of
the motor.

2. Increase the maximum current limit setting.

. Increase the deviation limit width setting.

. Extend the acceleration and deceleration time.

yes—»

Examine the mechanical configuration.

yesﬂ

Contact us.

noﬂ

[Description of trouble]

The temperature of the heat sink of the servo amplifier
exceeds the rating (about 100 00 ).

yesﬂ The servo amplifier may be broken. Contact us.

Operate the amplifier at ambient temperatures not
exceeding 50 [0 . 40 O or lower temperatures are
recommended for operation over extended period.

no—»
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18. Encoder overheat

[Indication on 7-segment LED] 100 [Description of trouble]
1L The temperature of the encoder mounted on the
servomotor exceeds the rating.
[Cause and
remedy]

Cause and remedy of encoder overheat

Turn the power off temporarily and, after about
10 minutes, turn the power on again.

v

Check if the same alarm persists. yes—»

The servo amplifier may be broken.
Contact us.

T
no

v
Check if the ambient temperature of the no Operate the motor at gmbient temperatures

motor is 40 O or lower. not exceeding 40 O .
T

yes

A 4

Check if an overload alarm is sometimes
developed.
T
no
A 4

Continue operation. If the alarm persists,
contact us.

yesﬂ Refer to the description for the overload alarm.

19. Initial error

[Indication on 7-segment LED] / [Description of trouble]
The initial process of the encoder exceeds the
predetermined time.

[Cause and
remedy]

Cause and remedy for initial error

Turn the power on again. N The servomotor is broken.
Check if the same alarm persists. y Contact us.

T
no

v
Continue operation. If the alarm persists,
contact us.

9-18
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ltems to specify when faulty

If an alarm appears, remedy it by referring to Chapter 9.
If the alarm is ignored and reset without knowledge about the cause of the alarm to continue operation,

damage will be caused to the servo amplifier and servomotor.

When contacting us, specify the following items.

(1) Data on rating plate
Type of servo amplifier and servomotor

- Example. RYB201S3-VBC

(2) Device configuration
Connected external resistor

- Example. External regenerative resistor (type: WSR-401)

(3) Outline of mechanical equipment system driven by motor

- Example. Ball-screw feed, vertical drive, reduction speed ratio 1/2

(4) Description of fault

a) Running duration (years). Was the motor operated normally even once?

b) Frequency of alarm occurrence, conditions
- Example. When a certain device operates, the motor stops.

c¢) Alarm display contents

d) Is the alarm reproducible?

¢) When does the alarm occur, during acceleration, during rotation at a constant speed, or during
deceleration?

f) Is there any difference between forward rotation and reverse rotation?

g) Does the alarm occur under particular conditions?
- Example. When [RUN] signal has been turned on.
—> Example. When a table has advanced to a particular position.

h) If you have the machine or the servo amplifier with the same specifications, does the alarm

occur even after the amplifier or the machine is replaced?

9-19
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9-4) Maintenance and discharge

(1) Operating conditions

Refer to Chapter 2.

1 Power-on

The servo amplifier can be left turned on.

{> DANGER

B Do not touch the servo amplifier or wiring when the commercial power is supplied. If
attempted, there is a risk of electric shock.

2 Specifications

The GYC and GYS type servomotors are continuous rating.

3 Power supply

Do not repeatedly turn on and off the power supply to start and stop the servomotor.

If attempted, the parts inside the servo amplifier will be broken.

4 Radio noise

No countermeasure is taken to the servo amplifier and servomotor against radio noise generation.
Therefore, following devices may receive noises.

- AM radios near the servo amplifier or servomotor

- Wired broadcast, etc. near the wiring

- Measuring instruments or household appliances

Refer to Chapter 10 for countermeasures against noise and installation methods.

9-20
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(2) Expected service life
The servo amplifier and servomotor are susceptible to aging under regular operating conditions.

1 Servomotor
The motor bearings at the output shaft of the servomotor should be replaced, when required. If the

bearings produce unusual noise, contact us.
The motor incorporates (built-in) encoder. Therefore, inquire us for bearing replacement.

2 Brake built in servomotor
The expected service life of the brake is approximately 20,000 operations at rated torque. However,

no service life is set for the application as a holding means of the servomotor shaft.

There is no manual release lever for the servomotor brake.

3 Large capacity capacitor built in servo amplifier
The servo amplifier incorporates large capacity capacitors. Contact us when replacement with new

one is required.

(3) Discharge

1 Servomotor
The servomotor is made from almost iron. It can be discharged as a general industrial waste.

2 Servo amplifier
The servo amplifier contains various electronic parts.

If you have difficulties for discharging, contact us.

9-21
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-MEMO-
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PERIPHERAL
DEVICE

10-1) Cable size
10-2) FAB/ELB

10-3) Electromagnetic
contactor

0-4) Surge adsorber
10-5) Power filter
10-6) AC reactor

10-7) External regenerative
resistance

10-8) Option
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B Configuration of system with peripheral devices

FAB/ELB
— Refer to page 10-6.

AC reactor

Power filter

— Refer to page 10-10.

Connector for loader

— Refer to page 10-12.

External regenerative resistor

— Refer to page 10-14.

10-2
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General-purpose PC

PC loader (option) for FALDIC-B
is prepared.

D —— (O

o I

= =]
— L ——

Controller

Various controllers of a pulse string output
type can be connected.

[ 1. e
K
-
[©
5 o
ToCN1
4 o

Optional cables

Cables for connecting devices.
Connector kit is prepared, too.

No wiring connector comes with the servo amplifier or servomotor.

Order optional cables and connector kits separately.

The connectors are described in section 10-8 “Option.”

* This is a schematic diagram for connections. The relative size of each device (external dimensions) is
not correct.

10-3
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10-1) Cable size

The electric circuits inside the control panel can be divided into the main circuit and control circuit.

Cables used for general circuits except for those of encoder wiring of the servomotor are as follows.

B 600V class, poly-vinyl insulated cable (JIS C 3307: 1V)

Used for main circuit. The cable cannot be twisted.

B Poly-vinyl insulated cable for electric appliances (JIS C 3316: KIV)

Can be used for all circuits; superior in flexibility.

W 600V class, cross-link polyethylene insulated cable (JCS 360 (standard of the Japanese
Electric Wire & Cable Maker’s Association): FSCL)
Used for main circuit. The cable size is smaller than the 600V-class poly-vinyl cable and superior in
flexibility.

Example: Furukawa Electric’s Baudrex

B Twisted shielded cable for electronic devices and electric appliances
Used for control circuit. Cables are prone to radio noise and inductive noise even in the panel and
therefore shielded cables should be used.

Example: Furukawa Electric’s Beemex S Shielded Cable XEBV or XEWV

The encoder cable for the servomotor is a composite 2C (cable) 4P (pair) shielded cable housing

cables of different sizes.

m Cross-link polyethylene poly-vinyl insulated cable for robot travel (twisted pair type) (Daito
Co., Ltd.)
RMCV-SV  AWGH#25 /4P + AWG#23/2C  (within 10m)
AWGH25 /4P + AWGH#17/2C  (within 50m)

10-4
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(1) Commercial power supply and motor power cables
Use the following cables for commercial power supply and motor power cables.

The cables should be 600V class poly-vinyl insulated cable.

Unit: mm?

Input power supply | Servo amplifier type | Capacity [W] | Motor power supply | Brake
RYB500S3-000 50
RYB101S3-000 100
e RYB201S3-0000 200

RYB401S3-000 400 075 075

RYB751S3-000 750 ’ '

: RYB500S3-0006 50
Single-phase 100V =y 101s3-0006 100
series RYB201S3-0006 200

(2) Sequence input/output (CN1)
Digital input/output signals of max. 24VDC, 50mA current flow in the cables.

Cable size (CN1): AWG 26
26-core shielded cable

* Optional cable and connector kit are prepared (refer to section 10-8 “Option”).

(3) Encoder cable (CN2)
4-M bps serial communication is made through the cable. Use the following designated cable or

optional cable (refer to section 10-8 “Option”).

Servo amplifier type Cable size (CN2)
Cross-link polyethylene insulated, poly-vinyl sheath cable for
robot travel (twisted pair cable)
All models in RMCV-SV type made by Daito Co., Ltd.
RYB type AWG #25/ 4P + AWG #23 / 2C (within 10m)
AWG #23 / 4P + AWG #17 / 2C (within 50m)
Maker : DAIDEN

* Optional cable and connector kit are prepared (refer to section 10-8 “Option”).

10-5
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1 0-2) FAB/ELB (molded case circuit breaker and earth leakage breaker)

FAB (molded case circuit breaker) or ELB (earth leakage breaker) is installed in the primary circuit of
the power supply of the servo amplifier for turning power supply on/off and promptly cutting off a fault
current such as short-circuit current.

The type for a single servo amplifier is described here.

The protective functions against overcurrent in the output circuit are built in the servo amplifier.

Type of molded case circuit breaker

Input power supply | Servo amplifier type Capacity [W] MCCB
RYB500S3-000 50

3-oh 200V RYB101S3-000 100 SA33B/3

S:r’ie‘fe RYB201S3-000 200 SA33B/5
RYB401S3-000 400 SA33B/10
RYB751S3-000 750 SA53B/15

. RYB500S3-00006 50

ir;igels-phase 100V RYB101S3-000006 100 SA33B/3

RYB201S3-00006 200 SA33B/5
Type of earth leakage breaker

Input power supply | Servo amplifier type Capacity [W] ELCB
RYB500S3-000 50

3-oh 200V RYB101S3-000 100 EG33B/3

Sé‘:ieasse RYB201S3-000 200 EG33B/5
RYB401S3-000 400 EG33B/10
RYB751S3-000 750 EG53B/15

. RYB500S3-00006 50

Sér:igels-phase 100V RYB101S3-0006 100 EG33B/3

RYB201S3-00006 200 EG33B/5
<Appearance>

E0E

D Eugi
(ELEErrIE

e}
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10-3) Electromagnetic contactor

Connect the electromagnetic contactor to isolate the servo amplifier by means of an external signal or to
turn it on or off from a remote operation panel.

The types specified below turn on or off the primary circuit of a single servo amplifier of S00kVA or
smaller power supply capacity and 20m or more wiring lengths with the designated cable size.

For power supply capacities exceeding S00kV A, connect an AC reactor.

Type of electromagnetic contactor

Input power supply | Servo amplifier type Capacity [W] MC
RYB500S3-00000 50
RYB101S3-000 100
g’;‘r’gzse 200V RYB201S3-0000] 200
RYB401S3-000 400 SC-5-1(19A)
RYB751S3-000 750
. RYB500S3-000016 50
Single-phase 100V "y516153 0006 100
series RYB201S3-0006 200
<Appearance>

@ e

e
iAle

SC—6— —I— gun__

ElER

(@]
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10-4) Surge absorber (surge suppressor, surge Kkiller)

Shown below are recommended surge suppressors (for 250 [V] or less) to be installed on peripheral
devices (magnetic contactor, solenoid value, electromagnetic brake, etc.) of the servo amplifier.

DC equipment should be equipped with a diode for surge voltage suppression.

For control relay, etc.

Type: S1-B-0 (made by Okaya Sangyo)

} 300 }%4011—-‘«20114

a5 ~ —

)

-

For electromagnetic contactor

Type: S2-A-0 (made by Okaya Sangyo)

| )
300 | 40£1—— 3021

* A non-inductive capacitor and non-inductive resistance are connected in series and sealed in epoxy
resin.
S1-B-0:200 Q (1/2 W) + 0.1 uF
S2-A-0:500 Q (1/2 W) + 0.2 uF

st80 The purpose of the surge Killer is

0.1 uF -200Q
AC250V B

200 Q+0.1u

—
— .
\ suppression of surge voltage.

Preparatory Series connection Mounting leg
soldering (inflammable structure)

10-8
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When an inductive load such as clutch and solenoid valve is turned off, several hundreds or thousands of

volts of counter-electromotive force generates. The surge suppressor suppresses these surge voltages.

- Protection in AC circuit
C-R circuit
(Can be used for DC circuit.)

Diode

(Be careful of orientation of the diode.)

- Protection in DC circuit Load ’——o~|

10-9
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10-5) Power filter

In the servo amplifier, the pulse width modulation circuit performs high frequency switching similarly to
general-purpose inverters. This causes power line noise, radiation noise from the amplifier and noise

from the motor power cable, and these noises may have an adverse influence over external equipment.

Radiation noise -7

To prevent such an influence, the following methods are available.

Power transformer - Servomotor
Power ST
Servo amplifier M
supply - ;
o ' -5 0
/ | Loy
! ' ANV,
Power line noise | ! Electrostatic  _J-. Electromagnetic
! . :
induced noise = |ndL{ced noise

T> Measuring
L instrument Sensor
Electronic
device

(1) House the servo amplifier in a steel container (control cabinet) and ground the container. Avoid

installation in a place close to the PC or measuring instruments.

(2) If the amplifier affects the equipment of which power is shared with the amplifier, incorporate the
power filter in the primary circuit of the servo amplifier.
If the amplifier affects the equipment which gets its drive from different power source, install the
transformer for radio noise prevention (TRAFY).

(3) Use a metal conduit to house the cable extended from the servo amplifier to the servomotor, and
ground the conduit (grounding at several points is possible).

(4) Use a thick cable for grounding and make the cable as short as possible. Connect the grounding cable
from the individual equipment directly to a copper bar (do not ground via any equipment).

(5) Avoid mutual connection of the following signals.

Grounding terminal X 0V of +24VDC power X 0V of power supply for
and frame - supply for sequence speed command or OV of
(enclosure) input/output —| encoder power supply

(6) Avoid binding together the main circuit and control circuit or laying them in parallel.

Main circuit : Commercial power supply, motor power cable between servo amplifier and
servomotor

Control circuit: Analog voltage cable, +24VDC or +15VDC level signal cables, encoder cables of
servomotor

(7) Connect a transformer for radio noise prevention (TRAFY) to separate 100V power system devices

(PLC, general-purpose PC, etc.) from the 200V power system.

10-10
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@
TRAFY ><>< PLC
® Power E
filter
E
Servo E
amplifier
‘H—li Copper bar
e @
‘ RN

. !
P L@
ORC)= N

Input power supply | Servo amplifier type Capacity [W] FHF
RYB500S3-000 50
RYB101S3-000 100 FHF-TA/5/250
DAY RYB201S3-000 200
RYB401S3-000 400 FHF-TA/10/250
RYB75183-000 750 FHF-TA/20/250
Single-phase 100V RYB500S3-0006 50
series RYB101S3-0006 100 FHF-TA/5/250
RYB201S3-0006 200
<Appearance>
: : The power filter suppresses high-frequency voltage
— fluctuation caused by the servo amplifier on the
eun. commercial power supply.
The filter functions both in the primary and
5A :m secondary circuits, so that it protects the servo
' amplifier against high-frequency voltage fluctuation
in the primary power supply.
1
[ ] [ ]
Clefelefe]

10-11
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10-6) AC reactor

Connect the AC reactor in the primary circuit of the servo amplifier in the following cases.

(1) Large power supply capacity

When the power supply capacity exceeds S00kV A, the input current of the servo amplifier becomes

large at the time of power on, and there is a possibility where the rectifying diodes of the amplifier are

damaged.

(Cable length of 20m with specified cable diameter size)

(2) Imbalance in power supply voltage

The current gathers in the phase of a higher voltage if there is imbalance among source voltage phases.

Connect an AC reactor if the power supply voltage imbalance rate is 3% or higher.

(Imbalance rate of power supply voltage [%]) =

((Max. voltage [V]) - (Min. voltage [V]))

x 100

(3-phase average voltage [V])

Connect the AC reactor to average the input current among phases. It also functions as a guard against

power failure in the source voltage line.

(3) Suppression of harmonics

Higher harmonics current is generated because the servo amplifier is of a capacitor input type. The

AC reactor suppresses voltage distortion in the power supply system to prevent troubles from

occurring in the devices connected to the same power supply system.

An imbalance in the source voltage increases harmonics.

Connect the AC reactor in the primary circuit of the servo amplifier. A smaller rated current capacity

type generates heat, while the effect is small with a larger rated current capacity type.

Downloaded from www.Manualslib.com manuals search engine

Input power supply Servo amplifier type | Capacity [W]| AC reactor | Reactance
RYB500S3-000 50
3-ph 200V . RYB101S3-0000 100 ACR2-0.4A [2.92mH
e et oy |EYEEDIS2O00 | 200
phase p PPYI 'RYB401S3-000 400  |ACR2-0.75A [1.57mH
RYB75183-000 750 ACR2-1.5A |0.939mH
: RYB500S3-000 50
R:/?tza:iﬁ ZIgf)mzsegeséwer RYB101S3-000000 100 ACR2-0.4A [2.92mH
supply]g phase p RYB201S3-0000 200  |ACR2-0.75A |1.57mH
RYB401S3-000 400 ACR2-1.5A |0.939mH
RYB500S3-000016 50
Single-phase 100V series RYB10183-0006 100 ACR2-0.4A 2.92mH
RYB201S3-00006 200 ACR2-0.75A |1.57mH
10-12
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B Guideline for harmonics suppression

The servo amplifier is applicable to the guideline for suppression of harmonics.
3-phase 200V power supply types with 4.0kW or smaller outputs are applicable to the following
guideline.
“Guideline for suppression of harmonics for household electric appliances and general-
purpose equipment” (September 1997) issued by Ministry of International Trade and

Industry of Japan

3-phase 200V power supply types with outputs exceeding 4.0kW are applicable to the following
guideline.
“Guideline for suppression of harmonics for consumers contracting high voltage or
special high voltage power” (September 1994) issued by Ministry of International Trade

and Industry of Japan

Connect to the servo amplifier an AC reactor or DC reactor specified in this manual.
If the applicable reactor is connected, the regulation values set forth in the guideline for harmonics

suppression can be satisfied.

Servo amplifier
Commercial power supply AC reactor
3-phase 200V

/\
\_/"_\
<Appearance>
e 0 |
N (— [, The AC reactor aims at suppression of harmonics and
% C?/ ?v% (\@/ \(;Bv protection of servo amplifier against imbalance in the
eel[ee[@][®
]j U U LI voltage and power failure in the power supply line.
R

10-13
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10-7) External regenerative resistor (external braking resistor)

The regenerative resistor consumes the power generated at the servomotor.
Though the servo amplifier houses a built-in regenerative resistor, an external regenerative resistor

should be installed if load variation is that of an elevation (hoisting) load or for higher frequency

operation.
Inpsuutppp?;ver Servo amplifier type Cam;:nty External regenerative resistor
RYB500S3-000 50
RYB101S3-000 100 WSR-401 (resistance 68 Q, 17W (continuous))
3-phase RYB201S3-000 200 (WSR-401-T (resistance 68 Q, 12W (continuous))
200V series RYB401S3-000 400
Contact us separately.
RYB751S3-000 790 | (WSR-751-T (resistance 33 @, 12W (continuous))
. RYB500S3-0006 50
Single-phase RYB101S3-00006 100 Contact us separately.
100V series RYB201S3-0001006 200 (WSR-751-T (resistance 33 Q, 12W (continuous))

* When the regenerative resistor is installed to the side of RYB75153-VBC, the resistance is 25W
(continuous).

Description in parentheses { } indicates the thin type external regenerative resistor.

<Block diagram of main circuit>

© DB Servo amplifier

Servomotor

L U =1 , L~

L2 . Resistor for | \; ?
inrush current e ®
L3 suppression

,l:

> Control power

To use an external regenerative resistor, connection and parameter setting are necessary.

10-14
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System setting parameter #25

No. Name Setting range Initial value Change
Regenerative resistor | 0: Invalid,

25 electronic thermal 1: Valid (optional regenerative 0 Power
calculation resistor (thin type))

System setting parameter #25

Regenerative resistor Setting
None 0: Invalid
External regenerative
resistor (thin type)
External regenerative
resistor

1: Valid (optional thin type regenerative resistor)

0: Invalid

B Connection of optional thin type external regenerative resistor (WSR-OOO-T)
Because the thin type external regenerative resistor is provided with no thermistor, use the electronic

thermal relay inside the servo amplifier to protect.

External regenerative resistor (thin type)
P DB WSR-OOO-T

Servo amplifier
RYBOOOS3-VBC

B Connection of optional external regenerative resistor (WSR-O)

Thermistor

External regenerative resistor
R-000

Servo amplifier
RYBOOOS3-VBC

* Assign external regenerative resistor overheat (“8”) to the CONT input terminal.

10-15
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10-8) Option

Series
Type : WSC-D26P03
Applicable to : All models (for CN1)

: Optional cable for sequence input/output

Mark tube

0

¢

Q \J:
. °ph 7
W Connector

Connector 1

Unit : [mm]

L —pL 1000 —J

Plug 10126-3000V

Shell 10326-52A0-008

Made by Sumitomo 3M

® Wire color
Connector1| 1 | 2 | 3 5167 [8]9]10{11[12|13]|15]14[16|17]18[19(20]|21|22[23|24|25|26
Marktube | 11234 |56 |7 [8]|9]10[11[12|13]|15[14[16|17[18[19[20]21[22[23|24]|25|26
Color |Orange | Gray White | Yellow | Pink | Orange | Gray White | Yellow Pink | Orange | Gray | White
% 4 x x x x x x X x x x x X
o AN E R R R R EHE R R R E
L Mak ||| || |o||on ||| |d|d|on|d|m|d|o|d|m|d|m||m|X|m
<
1111|111 {1|1|1{1(1]1]2|2(2|2|2(2(2|2|2(2(3|3|3[3|3]3
H Length
Type L [m]
+0.3
WSC-D26P03 30

* For cables longer than 3m, contact us.

* The manufacturer of the connector is subject to change without notice.
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Series : Optional cable for encoder wiring
Type : WSC-P06P05 to WSC-P06P20
Applicable to : All models

N % =1 L
= 3
(3]
° Type indication o j
£ ‘ % L
= / N\ # =1 =7

—

Connector 1 r Connector 2

m Connector

Connector 1 Connector 2 (for 5m and 10m)
Housing main body 53988-0611 Housing main body 51145-0601
Socket shell cover 58300-0600 Crimp terminal 50639-8091
Socket mold cover 53989-0605 Plug shell cover 58098-0600
Socket mold cover 53990-0605 Plug shell body 58099-0600
Cable clamp 58303-0000 Cable clamp 54017-0615
Clamp screw 59832-0009 Clamp screw 54018-0605

Made by Nihon Molex
Connector 2 (for 20m)
Plug housing main body 54180-0611

Plug shell cover 58299-0600
Plug shell body 58300-0600
Plug mold cover 54181-0615
Plug mold cover 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009
Made by Nihon Molex
® Wire color |Connector 1 1 2 3 4 5 6
Connector 2 1 2 3 4 5 6
o | % o éf‘:’ 5 g o The wire color is either (1) or (2).
M| g|&8|§ |85 2|2S
lm| 5|82 2 2=
. o n |n=
Wire color
Q X 2 c
@l ZE|8|2[8|38|3
=S I T O - B
B Length Type L [m]
WSC-P06P05 5.0 *°
WSC-P06P10 10.0 3°
WSC-P06P20 20.0 *2°

* The connector 1 and connector 2 types are different from those of the connector kit.
* The manufacturer of the connector is subject to change without notice.
* For cable lengths other than 5, 10 or 20m, contact us.

Do not extend the wiring distance by connecting two or more encoder
wiring cables.

A CAUTION A voltage drop by contact resistance of connector may stop the

operation abruptly.

10-17
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Series : Optional servomotor power cable for servomotors without brake

Type : WSC-M04P05-B to WSC-M04P20-B

Applicable to : Power cable for servomotors without brake

Connector 1

Grounding terminal on servo amplifier side
V1.25-4 (made by J.S.T. Mfg Co., Ltd.) or equivalent

m Connector

Connector 1

Connector 2

Connector 2

Cap housing 350780-1 Cap housing 2-178128-3
Contact 350570-1 Contact 1-175218-5
Made by Nihon AMP Made by Nihon AMP
® Wire color
Connector 1 11234 Connector 2 213 Roulnd
terminal
Mark U E Mark U E
2 2
2 2
o|x|Q o | x g
] > s >
Wire color = 8|< Wire color 3| E 3 -
l2m|g Xlz|m <
o o
] O]
W Length
Type L [m]
WSC-M04P05 50 *0°
WSC-M04P10 100 *7°
WSC-M04P20 200 "2°

* The manufacturer of the connector is subject to change without notice.

* For cable lengths other than 5, 10 or 20m, contact us.

10-18
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Series : Optional servomotor power cable for servomotors with brake
Type : WSC-M06P05-B to WSC-M06P20-B

Applicable to : Power cable for servomotors with brake

A
—
A

Connector 1 Connector 2

Grounding terminal on servo amplifier side
V1.25-4 (made by J.S.T. Mfg Co., Ltd.) or equivalent

m Connector

Connector 1 Connector 2
Cap housing 350781-1 Cap housing 2-178128-3
Contact 350570-3 Contact 1-175218-5

Made by Nihon AMP Made by Nihon AMP

| Wire color
Connector1 | 1 |2 |3 |4 |5]|6 Connector2 | 1 | 2 | 3 Rou.nd
terminal
Mark U W | E Mark U W | E
2 2
2 2
s l2l52 o] ol 25|32 ol|
Wire color Q|lc | ®|~| 2| ® Wire color Q|lc|l®|~| 2| ®
“izlmlg|® @ 2| m|g|%|m
o o
o O
H Length
Type L [m]
WSC-MO06P05 50 "9°
WSC-MO6P10 100 “°
WSC-M0BP20 200 *2°

* For cable lengths other than 5, 10 or 20m, contact us.

* The manufacturer of the connector is subject to change without notice.
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Series : Power cable
Type : WSC-S03P03-B
Applicable to : All models

® Connector

Connector
Cap housing 1-178128-3
Contact 1-175218-5

Made by Nihon AMP

| Wire color
Connector 1 1 2 3
Mark L1 ] L2 ]| L3
Wire color ? % é
2| m
H Length
Type L [m]
WSC-S03P03-B 30 O°

Downloaded from www.Manualslib.com manuals search engine
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Series

Type
Applicable to : All models

}4741 (Max.)—»{
9 o b~

37.2

- © 5

L

: Connector kit for sequence input/output
: WSK-D26P

Unit: [mm]

Soldering plug

10126-3000VE

Shell kit

10326-52A0-008

Made by Sumitomo 3M

Series

Type
Applicable to : All models

}4742.5 (Max.)gb{

=

T

18.8

1

]

: Connector kit for encoder
: WSK-P0O6P-M

Unit : [mm]

Housing main body 54180-0611
Shell cover 58299-0600
Shell cover 58300-0600
Mold cover 54181-0615
Mold cover 54182-0605
Cable clamp 58303-0000
Clamp screw 59832-0009

Made by Nihon Molex

PERIPHERAL DEvICE 10

* The type of the connector kit is different from that of the optional cable.

* The manufacturer of the connector is subject to change without notice.
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Type

1 OPERIPHERAL DEVICE

Connector kit for encoder
WSK-P0O6P-F

Applicable to : All models

435 Unit : [mm]

-

18.8

1

Housing main body 53988-0611

Shell body clamp side 58302-0600

Mold cover without latch | 53989-0605

Mold cover 53990-0605
Cable clamp 58303-0000
Clamp screw 59832-0009

Made by Nihon Molex

optional cable.

* The type of the connector is different from that of the

* The manufacturer of the connector is subject to change

without notice.

Series : Connector kit for servomotor power cable (on amplifier side)
Type : WSK-MO3P-B
Applicable to : All models
Series : Connector kit for power cable (on amplifier side)
Type : WSK-S03P-B
Applicable to : All models
Series : Connector kit for external regenerative resistor (on amplifier side)
Type : WSK-RO3P-B
Applicable to : All models
% Unit : [mm]
u:nf %;Eﬂ‘:,ﬁ = Connector kit for servomotor Housing 2-178128-3
"5_O§| power cable
: WSK-MO03P-B Contact 1-175218-5
719 Connector kit for power cable | Housing 1-178128-3
Y j WSK-S03P-B Contact 1-175218-5
Connector kit for external Housing 1-178128-3
@ regenerative resistor Contact 1-175218-5
N WSK-R03P-B Keying plug | 175855-1

Made by Nihon AMP

19.24

55

10-22
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Series : Connector kit for servomotor power cable
Type : WSK-M04P

Applicable to : Power cable for servomotors without brake)

‘ 27.4 Unit : [mm]

LT

g

Cap 350780-1 * The manufacturer of the connector is subject to change
Shell body clamp side 350570-1 or without notice.
JrEky 350689-3
Made by Nihon AMP
Series : Connector kit for servomotor power cable
Type : WSK-MO6P

Applicable to : Power cable for servomotors with brake

Unit : [mm]

5.
l

- T
- 27.4 —

=
N

‘¢ 14 |

Cap housing 350781-1 * The manufacturer of the connector is subject to change
Socket 350570-1 without notice.

Made by Nihon AMP

10-23
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Series

Type

: WSR-401

Applicable to : 400 W and below

: External regenerative resistor (external braking resistor)

< 182.5+1.5 Unit : [mm]
< 172+1 >
« 1000+ 100
[ \ b
%J I
g = —
f
20+0.3 I
v ‘
* Thickness of mounting plate is 1.2 mm.
Item Specification
Type WSR-401
Resistor Resistance 68 [Q]
Allowable power 17 [W] (Continuous)
Operating temperature | Open at 135+ 5 °C
Thermistor Withstand voltage 1.5 KVAC for 1 minute
Contact capacity 30VDC, 0.1 A

The distance between the servo amplifier and external regenerative resistor must be within 10m.

Do not place flammable objects near the external regenerative resistor because it generates heat.

For connection of the external regenerative resistor, refer to section 10-7 “External regenerative

resistor.”
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Series : External regenerative resistor (external braking resistor)
Type : WSR-751
Applicable to : 750 W

) 230=%+1.5 Unit : [mm]
« 220+1
~ 1000*10°
iro || ‘
@ L s
J—
A I
2195 | =
‘ 1

* Thickness of the mounting plate is 1.5 mm.

ltem Specification
Type WSR-751
Resistor Resistance 15 [Q]
Allowable power 25 [W] (Continuous)
Operating temperature Openat135+5°C
Thermistor Withstand voltage 2.5 kVAC for 1 minute
Contact capacity 30VDC,0.1A

The distance between the servo amplifier and external regenerative resistor must be within 10m.
Do not place flammable objects near the external regenerative resistor because it generates heat.
For connection of the external regenerative resistor, refer to section 10-7 “External regenerative

resistor.”

10-25
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Series : External regenerative resistor (external braking resistor)
Type : WSR-401-T,WSR-751-T
Applicable to : 400 W or below (WSR-401-T), 750W (WSR-751-T)

Use these two holes to mount on the
right side of the servo amplifier.

Unit : [mm]
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Item Specification
Type WSR-401-T WSR-751-T
Resistor Resistance 68 [Q] 33 [Q]
Allowable power | 12 [W] (Continuous) | 12 [W] (Continuous)
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11 speciFicATIONS

11-1) List of servomotor specifications

(1) Slim type servomotor (50 to 750W) .
200V series
B Standard motor
= =

g\(;ts(,)r type 500DC1-C88  |101DC1-CB  |201DC1-CA  [401DC1-CA  |751DC1-CA
Series 3-phase 200V

Rated output W] |50 [ 100 [ 200 [ 400 [ 750

Rated torque [N-m] [ 0.159 |0.318 [0.637 [1.27 [2.39

Rated speed [r/min] [ 3000

Max. speed [r/min] | 5000

Max. torque [N-m] | 0.478 0.955 1.91 3.82 717

Moment of inertia [kg/m? | 0.0192 x 10™ 0.0371 x 10* 0.135 x 10 0.246 x 10* 0.853 x 10*

Rated current [A]] 0.85 0.85 1.5 27 4.8

Max. current [A] | 2.55 2.55 4.5 8.1 14.4

Insulation class Class B

Rating Continuous rating

Protective ventilation Totally enclosed, self-cooling (IP 55) (except for shaft sealing and connectors)

Terminal (Motor) Cable 0.3 m (with connector)

Terminal (Detector) Cable 0.3 m (with connector)

Overheat protection None (Detection with servo amplifier)

Mounting method Flange IMB5 (L51), IMV1 (L52) , IMV3 (L53)

Shaft extension (*1) Cylindrical shaft, without key [ Cylindrical shaft, with key

Paint color N1.5

Detector 16-bit serial encoder

Vibration V5 or below

Install location and altitude For indoors, 1000 [m] and below of site altitude

Ambient temperatures and humidity -10 to +40 °C, humidity: 90 % RH max. (free from condensation)

Acceleration vibration, acceptable 49 m/s® (5 G)

Mass [kg] | 0.45 [0.55 [1.2 [1.8 [3.4
B Motor with brake (*3)

gf;‘é” tyee 500DC1-C8B-B' | 101DC1-CB-B  [201DC1-CA-B | 401DC1-CA-B | 751DC1-CA-B

Rated output [W] [ 50 100 200 400 750

Rated torque [N-m] [ 0.159 0.318 0.637 1.27 2.39

Static friction torque [N-m] | 0.3 0.3 1.27 1.27 2.45

Rated voltage DC24V+10%

Attraction time [ms] | 35 35 40 40 60

Rel time [ms] |10 10 20 20 25

Power consumption (at 20 °C) [W]|6.1 6.1 7.3 7.3 8.5

Mass [kg] | 0.62 0.72 1.7 2.3 4.2
W Gear head (gear ratio 1/9)

o D 500SAG-G09 | 101SAG-G09 | 201SAG-G09  |401SAG-G09 | 751SAG-G09

Actual speed reduction ratio 1/9

Rated speed of output shaft [r/min] | 333.3

Max. speed of output shaft [r/min] | 555.5

Rated torque of output shaft [N-m] [ 1.23 [2.45 [4.9 [9.8 [18.1

Instantaneous max. torque of output shaft  [N-m] | 3.68 [7.36 [14.7 | 29.4 [54.3

Direction of rotation of output shaft (*4) CCW

Backlash Within 40 min. [ Within 30 min.

Lubrication Long-life grease (Sumiplex MP No. 2)

Mass [ka] [ 0.7 [0.7 [2.1 [2.1 [3.8
B Gear head (gear ratio 1/25)

gi‘:{ head type 500SAG-G25 | 101SAG-G25  |201SAG-G25 |401SAG-G25 | 751SAG-G25

Actual speed reduction ratio 1/25

Rated speed of output shaft [r/min] | 120

Max. speed of output shaft [r/min] | 200

Rated torque of output shaft [N'm][3.19 [6.38 [12.7 [25.5 [48

Instantaneous max. torque of output shaft  [N-m] | 9.56 [19.1 [38.2 [76.4 [ 144

Direction of rotation of output shaft (*4) CCW

Backlash Within 40 min. [ Within 30 min.

Lubrication Long-life grease (Sumiplex MP No. 2)

Mass [kg] | 0.7 [0.7 [2.1 [2.1 [3.8

(*1) The standard specification for 50W and 100W motors is “without key.” For combination with a gear head, order one with key.
(*2) The 50W motor is common to single-phase 100V and 3-phase 200V.

(*3) The brake is for retaining purpose.

(*4) Direction of rotation of gear output shaft is CCW (counter-clockwise) when the gear head input shaft rotates forward.

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

speciFicaTions 11

[9)]
200V series

(2) Cubic type servomotor (100 to 750W)

B Standard motor

'\G/':;t;r tyee 101DC1-CA 201DC1-CA 401DC1-CA 751DC1-CA
Series 3-phase 200V

Rated output [W] | 100 [200 [ 400 [750

Rated torque [N-m] [0.318 | 0.637 [1.27 |2.39
Rated speed [r/min] [ 3000

Max. speed [r/min] [ 5000

Max. torque [N-m] | 0.955 1.91 3.82 717
Moment of inertia [kg/m? | 0.0577 x 10™ 0.213 x 10" 0.408 x 10* 1.21 x10*
Rated current [A]| 1.0 1.5 26 4.8

Max. current [A]|3.0 4.5 7.8 14.4
Insulation class Class B

Rating Continuous rating

Protective ventilation Totally enclosed, self-cooling (IP 55) (except for shaft sealing and connectors)
Terminal (Motor) Cable 0.3 m (with connector)

Terminal (Detector) Cable 0.3 m (with connector)

Overheat protection None (Detection with servo amplifier)

Mounting method Flange IMB5 (L51), IMV1 (L52) , IMV3 (L53)

Shaft extension Cylindrical shaft, with key

Paint color N1.5

Detector 16-bit serial encoder

Vibration V5 or below

Install location and altitude For indoors, 1000 [m] and below of site altitude

Ambient temperatures and humidity -10 to +40 °C, humidity: 90 % RH max. (free from condensation)

Acceleration vibration, acceptable 49 m/s® (5 G)

Mass [kg] [ 0.75 [1.3 [1.9 [3.5

B Motor with brake (*1)

'\G/'?g”ype ) 101DC1-CA-B 201DC1-CA-B 401DC1-CA-B 751DC1-CA-B
Rated output [W] [ 100 200 400 750

Rated torque [N-m] | 0.318 0.637 1.27 2.39
Static friction torque [N-m] [ 0.318 1.27 1.27 2.39
Rated voltage DC 24V +10%

Attraction time [ms] | 60 80 80 50

Rel time [ms] | 40 40 40 80

Power consumption (at 20 °C) [W]]6.5 9.0 9.0 8.5

Mass [kg] | 1.0 1.9 2.6 4.3

W Gear head (gear ratio 1/9)

g\e(?\lr head type 101CAG-G09 201CAG-G09 401CAG-G09 751CAG-G09
Actual speed reduction ratio 1/9

Rated speed of output shaft [r/min] | 333.3

Max. speed of output shaft [r/min] | 555.5

Rated torque of output shaft [N-m] [2.45 [4.9 [9.8 [18.1
Instantaneous max. torque of output shaft — [N-m] | 7.35 [14.7 | 29.4 | 54.4
Direction of rotation of output shaft (*2) CCW

Backlash Within 40 min. [ Within 30 min.

Lubrication Long-life grease (Sumiplex MP No. 2)

Mass [kal [ 0.72 [2.1 [2.1 [3.8
W Gear head (gear ratio 1/25)

gf"\{ head type 101CAG-G25 201CAG-G25 401CAG-G25 751CAG-G25
Actual speed reduction ratio 1/25

Rated speed of output shaft [r/min] | 120

Max. speed of output shaft [r/min] | 200

Rated torque of output shaft [N-m] [ 6.37 [12.7 [25.5 [48
Instantaneous max. torque of output shaft  [N-m] | 19.1 [38.2 [76.4 [ 144
Direction of rotation of output shaft (*2) CCW

Backlash Within 40 min. [ Within 30 min.

Lubrication Long-life grease (Sumiplex MP No. 2)

Mass [kg] [ 0.72 [2.1 [2.1 [3.8

(*1) The brake is for retaining purpose.
(*2) Direction of rotation of gear output shaft is CCW (counter-clockwise) when the gear head input shaft rotates forward.
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(3) Slim type servomotor (50 to 200W) 100V series
W Standard motor
= = =

g$§ere ) 500DC1-C8B 101DC1-C6B 201DC1-C6B
Series Single-phase 100V

Rated output W1[50 [100 [200

Rated torque [N-m] [ 0.159 [0.318 [0.637

Rated speed [r/min] [ 3000

Max. speed [r/min] [ 5000

Max. torque [N-m] | 0.478 0.955 1.91

Moment of inertia [kg/m* | 0.0192 x 10* 0.0371 x 10* 0.135x 10*
Rated current [A] | 0.85 1.5 2.7

Max. current [A] | 2.55 4.5 8.1

Insulation class Class B

Rating Continuous rating

Protective ventilation Totally enclosed, self-cooling (IP 55)

Terminal (Motor) Cable 0.3 m (with connector)

Terminal (Detector) Cable 0.3 m (with connector)

Overheat protection None (Detection with servo amplifier)

Mounting method Flange IMB5 (L51), IMV1 (L52) , IMV3 (L53)

Shaft extension (*1) Cylindrical shaft ,without key / Cylindrical shaft, with key

Paint color N1.5

Detector 16-bit serial encoder

Vibration V5 or below

Install location and altitude For indoors, 1000 [m] and below of site altitude

Ambient temperatures and humidity -10 to +40 °C, humidity: 90 % RH max. (free from condensation)
Acceleration vibration, acceptable 49 m/s? (5G)

Mass [kg] [ 0.45 [0.55 [1.2

W Motor with brake (*3)

Motor type 3 i 3
GYS L 500DC1-C8B-B 101DC1-C6B-B 201DC1-C6B-B
Rated output [W] [ 50 100 200

Rated torque [N-m] | 0.159 0.318 0.637

Static friction torque [N-m] [ 0.3 0.3 1.27

Rated voltage DC24V+10%

Attraction time [ms] | 35 35 40

Rel time [ms] | 10 10 20

Power consumption (at 20 °C) [Wi]]6.1 6.1 7.3

Mass [kg] | 0.62 0.72 1.7

W Gear head (gear ratio 1/9)

g\e(?\lr head type 500SAG-G09 101SAG-G09 201SAG-G09
Actual speed reduction ratio 1/9

Rated speed of output shaft [r/min] | 333.3

Max. speed of output shaft [r/min] | 555.5

Rated torque of output shaft [N-m]|1.23 2.45 4.9
Instantaneous max. torque of [N-m] | 3.68 7.36 147

output shaft

Direction of rotation of output shaft (*4) CCW

Backlash Within 40 min. [ Within 30 min.
Lubrication Long-life grease (Sumiplex MP No. 2)

Mass [kg] [ 0.7 [0.7 [2.1
W Gear head (gear ratio 1/25)

e D 500SAG-G25 101SAG-G25 201SAG-G25
Actual speed reduction ratio 1/25

Rated speed of output shaft [r/min] [ 120

Max. speed of output shaft [r/min] | 200

Rated torque of output shaft [N-m] | 3.19 6.38 12.7
Instantaneous max. torque of [N-mj] | 9.56 19.1 38.2

output shaft

Direction of rotation of output shaft (*4) CCW

Backlash Within 40 min. [ Within 30 min.
Lubrication Long-life grease (Sumiplex MP No. 2)

Mass [kg] | 0.7 [0.7 [2.1

(*1) The standard specification for 50W, 100W and 200W motors is “without key.” For combination with a gear head, order one with key.
(*2) The 50W motor is common between single-phase 100V and 3-phase 200V.

(*3) The brake is for retaining purpose.

(*4) Direction of rotation of gear output shaft is CCW (counter-clockwise) when the gear head input shaft rotates forward.

11-4
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We can meet requirements for a geared servomotor equipped with planetary reduction gear of 3 minutes

or shorter lost motion (backlash).

The reduction gear is made by Harmonic Drive Systems Co., Ltd.

Contact us for the specification, delivery term, price and other features of the item.

[Speed reduction ratio: 5]

Type of Motor Fuji Electric
HPG Cam?'ty Item GYS | Gyc
50 -
14 Ratio of inertia of reduction gear to that of motor | 4.2
Msizefmm] | 45 | 45 |
100 |Shapesymbol T ABJ | ACi | These are examples of
Inertia of reduction gear (10-"kg - m?) ______"[0.0806] 0.0800] ~reduction ratio 8.
Ratio of inertia of reduction gear to that of motor | 2.2 1.5 Contact us for details.
Msizefmm] 1752 | 59 |
oo |Shape symbol T T GCJ | HDJ ]
Inertia of reduction gear (10kg-m?)_ ________|0.6529]0.6529 ]
Ratio of inertia of reduction gear to that of motor | 4.6 3.0
M size [mm
20 400
Ratio of inertia of reduction gear to that of motor | 2.6 1.6
Msize [mm] .
750 |-Shape symbol
Inertia of reduction gear (10*kg-m?) - -
Ratio of inertia of reduction gear to that of motor | 0.6 0.6
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11-2) List of servo amplifier specifications

[ 200V series
(1) Basic specifications (3-phase 200V)
Amplifier type RYB500S3 RYS101S3 RYS201S3 RYS401S3 RYS751S3
-VBC -VBC -VBC -VBC -VBC
Capacity [W] | 50 100 200 400 750
= Phase 3-phase (or single phase with 400W or below)
2 | Voltage AC 200 to 230 V —15 % to +10 %
— | Frequency 50 / 60Hz
Control method Totally digital sinusoidal PWM current control
5 | Overload o
% capability 300 % for 3 sec.
O | Braking method Regenerative braking to DC link circuit, optional external regenerative resistor

Carrier frequency

10 kHz

Exclusively incremental 16-bit serial encoder (resolution of each revolution: 16 bits =

Encoder 65536)
Control " s

5 o, | performance Position control through pulse string input

& 2| Max. pulse

0 G f -P Input: 1.0 MHz (differential), 200 kHz (open collector), output: 500 kHz (differential)

s ¢ | frequency

g 8| Position control | 516 - g5536) in each revolution

S @ | resolution

o < Frequency 600 Hz (Moment of load inertia after conversion into motor shaft extension (JL) =
response moment of inertia of motor rotor (JM))

Moment of load inertia

Within 100 times of moment of inertia of motor rotor

Overcurrent (01, 02), overspeed (03), overvoltage (04), encoder trouble (05),
control power alarm (06, 07), memory alarm (08), combination alarm (09),

'(:C:fn?g;/e functions regenerative transistor overheat (10), encoder communication alarm (11),
CONT duplication (12), overload (13), undervoltage (14), regenerative resistor overheat
, deviation limi , amplifier overhea , encoder overhea , initial error
(15), deviation limit (16) lifi heat (17) d heat (18), initial (19)
For indoors, 1000m or below of site altitude, under clean atmosphere, no explosive
- ; ; hazardous gas and vapor is existing.
Installati t
2 5 nstaflation site In the case of compliance with the European standard: Pollution degree = 2, overvoltage
® E category = Il
g £ Ambient .
@) g temperature and -10 to +50 °C, 10 to 90 % RH (free from condensation)
humidity
Vibration / shock 4.9 m/s?(0.5G), 19.6 m/s® (2 G)

Others

UL / cUL (compliance with UL508c), European standards (compliance with EN 50178)
(being applied for)

Mass

[kd]

0.6 [0.7 [1.0

* Install an AC reactor for 500kVA or larger power supply capacities.
* Contact us for close installation requirements.
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)]
[ 100V series J
(2) Basic specifications (Single-phase 100V)
o RYB500S3 RYS101S3 RYS201S3
ATEhIET {72 _VBC6 -VBC6 -VBC6
Capacity [W] | 50 100 200
= Phase Single-phase
2 | Voltage AC 100 to 115V 15 % to +10 %
— | Frequency 50/ 60Hz

Control method

Totally digital sinusoidal PWM current control

g Overload capability 300 % for 3 sec.
g Braking method Regenerative braking to DC link circuit, optional external regenerative resistor
Carrier frequency 10 kHz
Encoder Exclusively incremental 16-bit serial encoder (resolution of each revolution: 16 bits =

65536)

Control performance

Position control through pulse string input

Max. pulse
frequency

Input: 1.0 MHz (differential), 200 kHz (open collector), output: 500 kHz (differential)

Position control
resolution

2'8 (= 65536) in each revolution

Functions and
performance

Frequency response

600 Hz (Moment of load inertia after conversion into motor shaft extension (JL) =
moment of inertia of motor rotor (JM))

Moment of load inertia

Within 100 times of moment of inertia of motor rotor

Protective functions

Overcurrent (01, 02), overspeed (03), overvoltage (04), encoder trouble (05), control
power alarm (06, 07), memory alarm (08), combination alarm (09), regenerative
transistor overheat (10), encoder communication alarm (11), CONT duplication (12),

(alarms) overload (13), undervoltage (14), regenerative resistor overheat (15), deviation limit
(16), amplifier overheat (17), encoder overheat (18), initial error (19)
For indoors, 1000m or below of site altitude, under clean atmosphere, no explosive
- : : hazardous gas and vapor is existing.
= 5] LM S In the case%f compliar?ce with the European standard: Pollution degree = 2,
"§ E overvoltage category = Il
g £ [ Ambient
O £ | temperature and -10 to +50 °C, 10 to 90 % RH (free from condensation)
® | humidity
Vibration / shock 4.9 m/s? (0.5 G), 19.6 m/s® (2 G)
Others UL / cUL (compliance with UL508c), European standards (compliance with EN 50178)
(being applied for)
Mass [kg] | 0.6 [ 0.7

* Install an AC reactor for 500kVA or larger power supply capacities.
* Contact us for close installation requirements.

(3) Interface specifications (Common between 3-phase 200V and single-phase 100V)

Terminal name Symbol Specification
Max. input frequency: 1.0 MHz (differential), 200 kHz (open collector)
CA, *CA (1) Command pulse / command sign,
Pulse string input CB, *CB (2) Forward rotation pulse / reverse rotation pulse,

(3) Two signals with 90-degree phase difference

PPI Pull-up power input with open collector input (12 to 24 VDC)

Max. output frequency: 500 kHz (differential)

Sequence input signal

FFA, *FFA . . :
- - Two signals with 90-degree phase difference

Dividing output FFB,"FFB 16 to 16384 [pulses/rev] (in 1 increments)
FFZ, *FFZ Differential output [1 pulse/rev]
FZ, M5 Open collector output [1 pulse/rev]

Power supply input for .

sequence signals P24, M24 +24 VDC, 300 mA (Supplied externally)
COUNT 1 +24 VVDC, 10 mA (1 point) source input, terminal assigned to sequence

to COUNT 5 | input signal

Sequence output signal

OUT 1 +30 VDC, 50 mA (max.) sink output, terminal assigned to sequence
to OUT 2 | output signal
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11-3) Speed-torque characteristics

Shown below are the torque characteristics with each servomotor and servo amplifier combination.

In the characteristics diagram, the axis of abscissas indicates the speed and the axis of ordinates indicates
the motor output torque, and the servo motor can be continuously operated within the “continuous
operation area” at rated speed or lower.

The rated torque cannot be output continuously above the rated speed.

The servomotor uses the “acceleration/deceleration area” for acceleration/deceleration. Toques above the
rating cannot be output continuously. If torques above the rating is output continuously, the servomotor
trips due to an overload.

The overload detecting time (guidepost) is as follows.

Overload detecting time

Continuous output torque | Overload detecting time
100 % (rated torque) (Continuous)
200 % (rated torque) About 35 sec
300 % (rated torque) About 18 sec
400 % (rated torque) About 9 sec
500 % (rated torque) About 3 sec

* The output torque is indicated in percentage to the rated torque (at rated speed or lower).
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®m Overload alarm [13] detecting time

1) Overload alarm detecting time for operation at 3000 r/min
120.0
100.0
80.0
60.0
40.0

20.0

Overload alarm detecting time [s]

0.0
0 50 100 150 200 250 300

Load ratio [%)]

2) Overload alarm detecting time for operation at 5000 r/min

120.0
100.0
80.0
60.0
40.0

20.0

Overload alarm detecting time [s]

0.0
0 50 100 150 200 250 300

Load ratio [%]
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0]

200V series

B GYS type (slim type / 200V series)

- GYS500DC1-C8B™" (50 W)

0.8
0.7
0.6
0.5
Torque
[N-m] 0.4
0.3

0.2

0.1

0.478

Acceleration/
deceleration area

0.159

Continuous
operation area

0

1000 2000 3000 4000 5000

Speed [r/min]

- GYS201DC1-CA (200 W)

4.0
3.5
3.0
25
Torque
[N-m] 2.0
1.5

1.0

0.5

1.91

Acceleration/
deceleration area

0.637

Continuous |
operation area|

~—

0

1000 2000 3000 4000 5000

Speed [r/min]

- GYS101DC1-CB (100 W)

1.6
14
1.2
1.0
Torque

[N-m] 0.8

0.6

0.4 —

0.2

0.955

Acceleration/
deceleration area

0.318

Continuous
operation area

\

0

1000 2000 3000 4000 5000

Speed [r/min]

- GYS401DC1-CA (400 W)

8.0
7.0
6.0
5.0
Torque
IN-ml 40
3.0

2.0

1.0

*1. GYS500DC1-C8B can be powered by 100V or 200V.
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Acceleration/
deceleration area

1.27

Continuous
operation area

\

0

1000 2000 3000 4000 5000

Speed [r/min]
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200V series ’

B GYS type (slim type / 200V series)

-GYS751DC1-CA (750 W)

16.0
14.0 —
12.0
10.0 —
Torque
[N-m] 8.0 — 797
Acceleration/
6.0 — .
deceleration area
4.0 —
2.39
2.0 —
Continuous E—
operation area
I I I I

0 1000 2000 3000 4000 5000
Speed [r/min]

11-11
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]

200V series

B GYC type (cubic type / 200V series)

-GYC101DC1-CA (100 W)

1.6
14 —
1.2 —
1.0 — 0.955
Torque \
[N-m] 0.8 -  Acceleration/
deceleration area
0.6 —
04 1 0.318
0.2 4  Continuous ~
operation area
I I i i
0 1000 2000 3000 4000 5000

Speed [r/min]

-GYC401DC1-CA (400 W)

8.0
7.0 —
6.0 —
5.0 —
Torque
N-mlg0 382
Acceleration/
3.0 - deceleration area
2.0
1.27
1.0 -|  Continuous T
operation area |
I I \ I
0 1000 2000 3000 4000 5000

Speed [r/min]
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-GYC201DC1-CA (200 W)

4.0
35 7
3.0 1
2.5 —
Torque
[N-m] 2.0 — 1.91
15 Acceleration/
"~ 7| deceleration area
1.0 —
0.637
05 - Continuous | I
operation area |
\ \ i \
0 1000 2000 3000 4000 5000

Speed [r/min]

-GYC751DC1-CA (750 W)

16.0
14.0 —
12.0 —
10.0 —
Torque
[N-m] 8.0 — 717
Acceleration/
6.0 — ;
deceleration area
4.0 —
2.39
2.0 — . ~—
Continuous |
operation area
\ \ i \
0 1000 2000 3000 4000 5000
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o
[ 100V series ’
B GYS type (slim type / 100V series)
-GYS500DC1-C8B *1 (50 W) -GYS101DC1-C6B (100 W)
0.8 1.6
0.7 — 14 4
0.6 — 1.2 —
0.5 — 0.478 1.0 — 0.955
Torque Torque
[N-m] 0.4 — Acceleration/ [N-m] 0.8 Acceleration/
deceleration area deceleration area
0.3 0.6 —
0.2 1 0.159 04 0.318
0.1 4 Continuous | T 0.2 4 Continuous T
operation area | operation area |
I I i I I I i
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Speed [r/min] Speed [r/min]

-GYS201DC1-C6B (200 W)

4.0
3.5 —
3.0
25 —
Torque
[N-m] 5o | 1.91
Acceleration/
1.5 :
deceleration area
1.0 -
0.637
0.5 4  Continuous | | ——
operation area |
\ \ ‘ \

I
0 1000 2000 3000 4000 5000
Speed [r/min]

*1. GYS500DC1-C8B can be powered by 100V or 200V.
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-MEMO-
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11-4) Dimensional drawing

Dimensions are in millimeters [mm].

speciFicaTions 11

The dimensions are subject to change without notice. Before placing an order, request us for final

drawings.

1 Shaft extension
The standard output shaft of the servomotor is cylindrical with key.

Servomotor with brake and gear head are similar.

However, the standard output shaft of only the servomotors listed in the table below are cylindrical

without key.
Cylindrical without key (standard)
. Motor
Series Servomotor type capacity
Sinale-ohase GYS500DC1-C8B 50w
O ooy GYS101DC1-C6B 100W
GYS201DC1-C6B 200w
3-phase GYS500DC1-C8B 50w
200V GYS101DC1-CB 100W
2 Mounting

The standard mounting type of the servomotor is flange.

The servomotor with brake and gear head are similar.

3 Wiring

- Motor power cable (Servomotor)

Contact us for different shaft

extension shapes.

The GYC and GY'S servomotors are equipped with 0.3 m cable extension (with connectors).

No wiring connectors come with the servomotor.

Optional cable and connector kit equipped with connectors at both ends are prepared.

B Example of appearance of servomotor

- Encoder cable

Motor power

.

7

I Encoder cable

A

The GYC and GYS servomotors are equipped with 0.3m cable extension (with connectors).

No wiring connectors come with the servomotor.

Optional cable and connector kit equipped with connectors at both ends are prepared.
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B Series : GYS series motor, standard type

- 50W / 100w

*For combination with gear
head, order one equipped
with key.

- 200W / 400W

* For combination with
gear head, order one
equipped with key.
(100V series)

- 750W
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(100V series) (200V series) (Unit : mm)
*GYS500DC1-C8B +GYS500DC1-C8B
*GYS101DC1-C6B  -GYS101DC1-CB
L
[J40
i—% 2443
RS 7o)
— e \! 246
SIGNAL
Q| CABLE 2
E g
8 8 2
SHAFT EXTENSION
ivpe Shaftsﬁ;t;:sicn Overall length Dzzl:n"gsg;" Mass
98 L LL kg
GYS500DC1-C8B* 6h6 103 78 0.45
GYS101DC1-CB 8h6 121 96 0.55
GYS101DC1-C6B 8h6 121 96 0.55
* Common with 100V series.
(100V series) (200V series) (Unit : mm)

*GYS201DC1-C6B

*GYS201DC1-CA
*GYS401DC1-CA

060
Il

N

b=

- 3|

Em
20

PROTECTIVE TUBE

1

gl
3 5
8|
m A M‘a
=1 SHAFT EXTENSION
SHAFT EXTENSION
Type Overall length Dimension (flange) Mass
P L i Tkg]
GYS201DC1-CA 126.5 96.5 1.2
GYS401DC1-CA 154.5 124.5 1.8
GYS201DC1-C6B 126.5 96.5 1.2
*GYS751DC1-CA
180
140 40
8 } 3
|
~
=
—. o
4
RY
| 30
|

300+30

SHAFT EXTENSION

11-16

(Unit : mm)

Mass : 3.4 [kg]
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B Series : GYS series motor with brake

-50W / 100W (100V series) (200V series) (Unit : mm)
*GYS500DC1-C8B-B -GYS500DC1-C8B-B
*GYS101DC1-C6B-B -GYS101DC1-CB-B
L
LL :2_5.
*For combination with 25, | 25 E243 oL
gear head, order one H— 5
. . LI | = .8 24
equipped with key. el - s
W
MOTOR
. ChlE POWER
SHAFT EXTENSION
T Shaftsﬁgt?sion Overall length Dzz\:r:;s;?n Mass
S L LL K
GYS500DC1-C8B-B* h 140 1 0.62
GYS101DC1-CB-B h 158 1 0.72
GYS101DC1-C6B-B h 158 1 0.72
* Common with 100V series.
(100V series) (200V series) (Unit : mm)
-GYS201DC1-C6B-B  -GYS201DC1-CA-B
- 200W / 400W *GYS401DC1-CA-B
L
LL 30,
LINIB2
* For combination with = I

60

gear head, order one - %g
equipped with key. ==

(100V series) PROTECTIVE TUBE
8 /g
I B
=
SHAFT EXTENSION
_SHAFT EXTENSION
Overall length Dimension (flange; Mass
Type [ — o
GYS201DC1-CA-B 135 17
GYS401DC1-CA-B 163 23
GYS201DC1-C6B-B 135 17
- 750W -GYS751DC1-CA-B (Unit : mm)
2165
1765

1

PROTECTIVE TUBE
f=
D
& 8
8 g 5
3
.o%: ¥
SHAFT EXTENSION
Mass : 3.4 [kg]
11-17
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11 sPecIFICATIONS

B Series : GYC series motor, standard type

- 100w -GYC101DC1-CA (Unit : mm)
100
75 25, |
6 | 3
i
; At g
1l
= 1 ‘f
PROTECTIVE TUBE
g f g
2 ol
SHAFT EXTENSION
Mass : 0.75 [kg]
- 200W / 400W GYC201DC1-CA -GYC401DC1-CA (Unit : mm)
L
LL 30
L.H_i
8 — _E
[l 4
16|, "
PROTECTIVE TUBE
§ I .
9 .
1
SHAFT EXTENSION
Overall length Dimension (flange) Mass
Type L [N [ kel
GYC201DC1-CA 112 82 1.3
GYC401DC1-CA 127 97 1.9
- 750W *GYC751DC1-CA (Unit : mm)
156.5
116.5 40
10, [l 3
22 N
|
PROTECTIVE TUBE
4 5
SHAFT EXTENSION
Mass : 3.5 [kg]
11-18
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speciFicaTions 11

B Series : GYC series motor with brake

- 100W *GYC101DC1-CA-B (Unit : mm)
128 60
103 25
6 1l

PROTECTIVE

300£30

—— -  SHAFT EXTENSION

Mass : 1.0 [kg]

- 200W / 400W -GYC201DC1-CA-B -GYC401DC1-CA-B (Unit : mm)

LL

160
|
|
I
a
- I
4707

g o
8
SHAFT EXTENSION
Overall length Dimension (flange) Mass
Type L N [
GYC201DC1-CA-B 143.5 113.5 1.9
GYC401DC1-CA-B 158.5 128.5 2.6
- 750W *GYC751DC1-CA-B (Unit: mm)
189
149 1< 40
10 3

060
i
]
R
#95h7

300+£30

300+30

SHAFT EXTENSION

Mass : 4.3 [kq]

11-19
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11 sPecIFICATIONS

B Series : Gear head (1/9, 1/25) for GYS series motor

- 50W / 100W

*GYN500SAG-G09 -GYN500SAG-G25 (Unit : mm)
*GYN101SAG-G09 -GYN101SAG-G25
103
78 25 052
&

20

$50n7
|

4

|
SHAFT EXTENSION

2

4-M5 DEPTH12

’Hﬂ%
~ T
M4 DEPTH8

Mass : 0.7 [kg]

- 200W / 400W

- 750W

*GYN201SAG-G09 - GYN201SAG-G25
*GYN401SAG-G09 - GYN401SAG-G25

136

(Unit : mm)

99 37

¢ 70h7

23

e .

o 1l e *i
L M5 DEPTH13

'SHAFT EXTENSION _

— &

4-M6x15 DEPTH

Mass : 2.1 [kg]
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*GYN751SAG-G09 -GYN751SAG-G25

166

(Unit : mm)

17 49

$90n7

|

N

4
Q""‘b

~_M6 DEPTH15

SHAFT EXTENSION

[ 1 =R

4-M8x20 DEPTH

Mass : 3.9 [kg]
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B Series : Gear head (1/9, 1/25) for GYC series motor

- 100w

- 200W / 400W

- 750W
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speciFicaTions 11

(Unit : mm)

*GYN101CAG-G09 +GYN101CAG-G25
103
78 25
Os2
»«'-—4
— &
20

!
i
#50n7

060

4-M5 DEPTH12

25

az

\’L“B

M4 DEPTH8

SHAFT EXTENSION

*GYN201CAG-G09 +GYN201CAG-G25

Mass : 0.72 [kg]

(Unit : mm)

*GYN401CAG-G09 -GYN401CAG-G25

136

[Jso
T
EE[U
I
$70h7

M5 DEPTH13

SHAFT EXTENSION

Mass : 2.1 [kg]

*GYN751CAG-G09 +GYN751CAG-G25 (Unit : mm)
166
177 49
’ﬂ‘i
40
=t
30
4-M8 DEPTH20
%:/' ‘F “\._M6 DEPTH15
SHAFT EXTENSION
Mass : 3.8 [kg]
11-21
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11 sPecIFICATIONS

B Servo amplifier

200V series 50W~200W (Unit : mm) 200V series 400W (Unit : mm)
100V series 50W. 100W 100V series 200W

f

5
5 e
N

S ¥
1

0 DA A BARAcaqRedD
1

iy

AR

0oooooaooT]

o
1

[

[

o [ —

30

=t
EERE
= |
PR

[o o]
1} I i | ©
C IH i [ TH
‘ 130 50— 130
200V series 750W ‘ (Unit : mm)

—

—
2-M4;

J: 120 HHHHHHHHJQQQQQQQQQQQQ
¢ i
o] r
E E] {
E% LT‘"‘Am]SO
) [— |row 0o (1L Fan
iR e i L &
o
70! 130
11-22
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PPENDIXES

PPENDIXES

H Inertia moment calculation
H Load torque
H Timing chart
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APPENDIXES

W Calculation of moment of inertia

- Shape

W [D”
Jz= —|4—
8 103<
_mp (L )D )
~32 (10°)10°
Ix=dy= W (DY, w LY
=I9YE T8 [10° 12 |10°
e 2
_ TP L D
W= [103]\103]
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. w ([ D,)? (D, )?
2= s (10t o?
_mp [ L D, |* (D )*
=32 (103107 " [10°
_ w((D,) (D)) w(L)
Ix=Jy= 16L[103J+[103 MEPRELE
W=_p_7'c L D, 2_ D, ’
4 |10°)([10% ) " 10°
e w(A)(B)
2= 76 \(10°) " (107
Jx= W (B oW (L)
*= 46 (10° 12 (10°
Jyz W (A 2+ w (L)?
Y= 96 (10°) " 12 (10°
we Zo[LA(B_L
4 103)(10°J10°
W rB\ZrL\Q
Ix= T3 (103 308
\ J \ J
| w(L)Y(A)
Y= 2 \(108) 07
L. W(AY (B
2T 12 (10°) " (10°)
w= ¢ (3555
10°J10%)(_10°
w, (82 L)) w.([B]2(L)?
Ix=\(70%)* o7 ) - 12 \(oe) G,
S w, (A (LYY w, (a2 (LY
Jy= 12§1023,+[103, 'Wgo13 700
w, ([ A, )% (B,)? w, ([ A2 (8B, )?
2= (b)) - (5 ()
_ A B, A B, L
w= b §103/[103]'[103][103]) 10°
Wo= P 103]13103 Wi=p 103010310
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APPENDIXES

- Conversion

Ball-screw

1 BP \*
= W|— X 2
1 [275 X 103] GL
W : Mass of movable part [kg]

BP : Lead of thread [mm]
GL : Reduction ratio (no unit)

1 BP \?
wl— ., B | x g2
[275 % 103] et

: Total mass of moving parts [kg]
: Diameter of pinion [mm]

: Diameter of sprocket [mm]
: Reduction ratio (no unit)

2
)

: Total mass of moving parts [kg]

: Diameter of roll [mm]
: Reduction ratio (no unit)

The moment of inertia can be obtained as a sum of each
shape.Moment of inertia of an object placed at a distance
from rotating shaft (J,)

L)? )
=(Jd+ W —103 X GL

J  : Moment of inertia around CG of body
W : Mass of body [kg]

L : Distance between body and rotating shaft [mm]
GL : Reduction ratio (no unit)

Appendix -3
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APPENDIXES

W Load torque (T))

Ball-screw

T, = (WW+F)x981 BP] « GL
2nn 108

1) : Coefficient of friction
BP : Lead of thread [mm)]

- When lifting vertically

W, W, : Mass of moving part [kg]
W, : Mass of counter-weight [kg]
GL : Reduction ratio (no unit)
F : Thrust force [kg]
- When lifting vertically T = L(W+1)W,-W,)x9.81 (BP ) o
2nn 10°
- When lowering vertically T = ((p-1)W,-W,)x9.81 BF; x GL
27tn 10
- When stopping vertically T = ( W, - W, ) x 9.81 BF; x GL
2nn 10
Conveyor, rack and pinion
Mass of moving part
w
_ (WW+F)x9.81 [D 1]
T, - 5 X707 x GL
u : Coefficient of friction
D : Diameter [mm]
W, W, : Mass of moving part [kg]
W, : Mass of counter-weight [kg]
GL : Reduction ratio (no unit)

T - (n+1)W,-W,)x9.81 (2 y 1] . GL

n 10°
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- When lowering vertically T = ((p-1 )W11{ W, )x9.81 [ 2 X 12.)3) x GL
- When stopping vertically T = ( W1T; W) x9.81 ( 2 X 12)3] x GL
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B Timing chart

Power-on timing chart

Internal control power

»

APPENDIXES

< 700 ms

No energization

Main power supply

No energization

Amplifier initialization

Energization

il Lt
About 1 sec.

Energization

RUN OFF ON
< <4—About 4 ms

RDY OFF ON

Pulse string command Not supplied Supplied

* Avoid turning on and off repeatedly.

Wait at least one minute before turning the power on again after turning it off.
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APPENDIXES

2) Timing chart of brake
Issue an excitation or release signal of the brake from the host controller directly.
The servo amplifier does not have a function (brake timing output) to apply or release the brake
automatically.

(1) For horizontal or vertical application with a small load (self-weight)

Apply the brake when the servomotor is stopped (with an end-of-positioning signal turned on).

Operation command (RUN) OF F ON

End of positioning (PSET) ON OFF ON

1
1
EI—:_ 1 or 2 msec —:—\
1

. - .
Servo lock (Reference) OFF ! ON !
i | i i
I I I I
I I I I
! 1 1
Brake signal Applied Released *1 Released | Applied *2
(issued by host controller) PP . . PP
1 1 1
i Releasing time*3  Sucking tire*4
1 1
NP

Actual braking Applied Released

OFF

Alarm detection: a-contact

i

1
Morg than releasing time
¥l

1
Pulse string command Not supplied Supplied

Rotation speed

»
-

*1: When the active brake is released, it takes the releasing time until the brake is released.
*2: When the released brake is applied, it takes the sucking time until the brake is applied.
*3: The releasing time is specified in the specification list of the brake-incorporated motor.
*4: The sucking time is specified in the specification list of the brake-incorporated motor.

Appendix -6
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(2) For vertical application with a large load (self-weight)

APPENDIXES

Build a program at the host controller to apply the brake before the operation command (RUN) is

turned off (about 80 ms).

Apply the brake after the servo motor is stopped (with the end-of-positioning signal turned on).

Operation command (RUN) OFF ON

End of positioning (PSET) ON OFF ON
i ! ! i
i —— 1 or 2 msec ——\
. - e
Servo lock (Reference) OFF ! ON !
i : i |
! 1 1 1
I I I I
r ! ! ! About 80 msec
E I
Brake Applied Released *1 Released ! Applied *2
-1 ] ] ]
! [ ) . . . gl 1
i Relt?asmg time*3 Sucking time 4: ! i
s SN —
Actual braking Applied ! Released I !
—: : : 1 e —
1 1 1
I I I
I I I
| | |
Alarm detection: a-contact i OFF i
- |
I I
1 I

Pulse string command

1
More than releasing time
I

PN

)
Not supplied

Rotation speed

Supplied

»
»

*1: When the active brake is released, it takes the releasing time until the brake is released.
*2: When the released brake is applied, it takes the sucking time until the brake is applied.
*3: The releasing time is specified in the specification list of the brake-incorporated motor.
*4: The sucking time is specified in the specification list of the brake-incorporated motor.
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APPENDIXES

(3) Timing chart of alarm detection

When an alarm is detected, the motor coasts to stop.

Therefore apply the brake as soon as an alarm is detected.

Build the program so that the brake is released when alarm detection is canceled.

The brake is for retention purpose. Because application of the brake during rotation reduces the life,

avoid repetitive application.

Operation command

(RUN) OFF ON
1 1
1 1
1 1
1 1
i i

Alarm detection: a-contact i OFF ON i
! ! ! !
1 1 1 1
1 1 1 1
1 1 1
i i i

Reset I OFF | ON |
i i i i
I I I I
1 1 1 1
1 1 1 1

Brake Applied Released Applied Released Applied

— Reference
- Major fault - Minor fault

With this type of fault, the servomotor cannot This type of fault occurs in cases such as for

be driven. protection against overheat.

<Action upon alarm> <Action upon alarm>

Coasting to stop upon detection The servomotor decelerates at the maximum
performance and, after being stopped*, it coasts to
stop.

Detection of major fault Detection of minor fault

Indication Indication

Description

Overcurrent 1

Overcurrent 2

Overspeed

Overvoltage

Encoder trouble

Control power alarm 1

Control power alarm 2

Memory alarm

Motor combination alarm

Regenerative transistor overheat

Encoder communication alarm

CONT duplication

Ny A P [w] [w] [w] w] lw] [a] (=] ] .]
W] — (S]] o) <o L) of <

Overload

Description

Undervoltage

Regenerative resistor overheat

Deviation limit

Amplifier overheat

Encoder overheat

EEEEEE

Initial error

* The rotation speed is reduced to within the zero speed

width (parameter #21).
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APPENDIXES

(4) Timing chart upon overheat of external regenerative resistor

Upon overheat of the external regenerative resistor, the motor decelerates at the maximum
performance and, after being stopped, it coasts to stop.

Therefore apply the brake when overheat of the external regenerative resistor is detected.

Build the program so that the brake is released when overheat is removed from the external
regenerative resistor.

The brake is for retention purpose. Because application of the brake during rotation reduces the life,

avoid repetitive application.

Operation command

(RUN) OFF ON
1 1
1 1
1 1
1 1
Overheat pf extgrnal ON OFF ON
regenerative resistor
i i i i
1 1 1 1
1 1 1 1
Brake Applied Released Applied Released Applied
Appendix -9
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APPENDIXES

W Option list
1) Various cables (Cable with connectors)

4. External regenerative resistor (thin type)
5. External regenerative resistor

(separate installation)

%

1. Control input/output cable

m N 1. Control input/output cable

2. Motor power supply cable @ 4. External regenerative resistor
B (thin type)
WSC—503PO03-B 2. Motor power supply cable
WSR—-751—-T 750W
@ ©H 5. External regenerative resistor

(separate installation) *

WSR—401 400W or less

WSR—751 750W

3. Encoder cable 3. Encoder cable¥

WSC—PO6POS
WSC—PO6P10
WSC—PO6P20

6. Motor power supply cable
_
WSC—M04P0O05—B
WSC—M04P10—-B 10 None
WSC—M04P20—B 20
WSC—MO06PO05—B 5
WSC—MO06P10—-B 10 Installed
WSC—MO06P20—-B 20

* The external regenerative resistor (separate installation type) is not equipped with the connector for connection with the amplifier. The external
regenerative resistor connector (WSK-R03P-B) is necessary.

2) Various connectors (For cables prepared by customer)

For power supply
wiring @ @ @
For external D
regenerative resistor D
@
For motor power supply @
For power supply wiring
WSK—S03P—B Without brake
. WSK—-—MO04P
For external regenerative
resistor WSK—-D26P WSK—-—POG6P—M WSK—POG6P—F
WSK—RO3P—B
With brake

For motor power supply WSK—MO0O6P

WSK—-—MO3P—B

For power supply wiring
0.

7 5mm?2 * Cross-linked polyethylene cable with vinyl sheath for

robot travel (twisted pair type) For motor power supply

For external regenerative | AWG 2 6 RMCV—SV AWG#25 /74P+AWG#23./2C 0. 75mm?2 %
resistor * 26-element batch shielded (10 m or less)
0. 75mm? cable AWG#23 /7 4P+AWG#17./2C For brake
(50 m or less) 0. 75mm?2 %
For motor power supply Made by Daiden Co., Ltd.

0. 75mm?2 x*

*: The cable is based on the 600V cable with vinyl sheath.

Appendix -10
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B Parameter list

APPENDIXES

Use these pages for reminder of parameter settings.

W FALDIC-B parameter list (1)

No. |Name |Setting range Initial value | Setting
Basic setting
01 |Command pulse correction o 1to 32767 (in 1 increments) 8
02 |Command pulse correction 3 110 32767 (in 1 increments) 1
0: Command pulse/command sign,
03 [Pulse train input form 1: Forward/reverse rotation pulse, 1
2: Two signals with 90-degree phase difference
o . . 0: Positive direction: Forward rotation (CCW),
04 |Direction of rotation switch 1: Positive direction: Reverse rotation (CW) 0
0: Auto tuning,
05 |[Tuning mode 1: Semi-auto tuning, 0
2: Manual tuning
06 |Load inertia ratio 0.0 to 100.0 times (in 0.1 increments) 5.0
07 |Auto tuning gain 110 20 (in 1 increments) 10
08
and [Not used - 0
09
System setting
10 |CONT 1 signal allocation 0.t0.10 (in_1.increments) 1 [RUN]
0: Not ified 1: Operati d [RUN
11 |CONT 2 signal allocation 2 Roset [RST) 5 Jperation command (RUNL ™5 [RsT]
. . 4: - overtravel 5: Emergency stop [EMG]
12_|CONT 3 signal allocation 6: P-action 7: Deviation clearance 0
13 |CONT 4 signal allocation 8: External regenerative  9: Anti-resonance 0
resistor overload frequency selection 0
14 |CONT 5 signal allocation 10: Anti-resonance frequency selection 1 0
) ) 0to 5 (in 1 increments)
15 |OUT 1 signal allocation 0: Not specified 1: Alarm detection: a-contact [Algtg:)gte;gtctj
- - 2: Alarm detection: b-contact 3: Dynamic brake
16 |OUT 2 signal allocation 4: Overtravel detection 5: Forced stop detection 0
17 |Output pulse count 16 to 16384 [pulse] (in 1 increments) 2048
18 |Phase-Z offset 0 to 65535 [pulse] (in 1 increments) 0
19 |Zero deviation width 1 to 10000 [pulse] (in 1 increments) 200
20 |Deviation limit width 10 to 65535 [x 100 pulse] (in 1 increments) 10000
21 |Zero speed width 10 to 5000 [r/min] (in 1 increments) 50
22 |Positioning end judgment time  [0.000 to 1.000 sec. (in 0.001 increments) 0.000
23 |Max. current limit 0to 300 % (in 1 increments) 300
24 |Undervoltage alarm detection 0 No det_ectlon, 1
1: Detection
Regenerative resistor electronic 0- Invalid,
25 9 : 1: Valid (optional regenerative resistor (thin 0
thermal calculation type))
26 Dynamic brake on overtravel 0: Invalid, 0
detection valid/invalid 1: Valid
. . 0: Write-enable,
27 |Parameter write-protection 1: Write-protected 0
28 |Keypad panel initial display 0to 11 (in 1 increments) 0
29 |Speed setting (for test operation) |1 to 5000 [r/min] (in 1 increments) 100
30 |Acceleration / deceleration time |5 1, 1, g 999 sec. (in 0.001 increments) 0.100
(for test operation)
31
to [Not used - 0
39
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B FALDIC-B parameter list (2)

No. |Name |Setting range Initial value | Setting
Control system setting
40 |Position adjustor gain 1 1 to 1000 [red/sec] (in 1 increments) 77 *2
41 |Speed response 1 1 to 1000 [HZ] (in 1 increments) 57 *2
42 1Speed adjustor integration time 1.0 to 1000.0 [msec] (in 0.1 increments) 25.9 %2
43 |S-curve time constant 0.0 to 100.0 [msec] (in 0.1 increments) 2.0
44 |Feed forward gain 0.000 to 1.500 (in 0.001 increments) 0.000
45 |Feed forward filter time constant |0.0 to 250.0 [msec] (in 0.1 increments) 12.9 *2
46 |[Torque filter time constant 0.00 to 20.00 [msec] (in 0.01 increments) 0.31 *2
47 |Speed setting filter 0.00 to 20.00 [msec] (in 0.01 increments) 0.00
0: Position deviation (x 10),
48 |Gain switching factor 1: Feedback speed, 1
2: Command speed
49 |Gain switching level 1 to 1000 (in 1 increments) 50
50 |Gain switching time constant 0 to 100 [msec] (in 1 increments) 10
51 |Position adjustor gain 2 30 to 200 % (in 1 increments) 100
52 |Speed response 2 30 to 200 % (in 1 increments) 100
53 gpeed adjustor integration ime |3 4, 509 9 (in 1 increments) 100
54 Pos'ltlon gain added when 0 to 100 [red/sec] (in 1 increments) 0
setting
55 |Addition limit when setting 0 to 200 [r/min] (in 1 increments) 0
0: None,
56 Command follow-up control 1: Command follow-up control, 0
selection 2: Command follow-up control (with correction
on stop)
57 |Notch filter 1 frequency 10 to 200 [x 10HZ] (in 1 increments) 200
58 |Notch filter 1 damping amount |0 to 40 [dB] (in 1 increments) 0
59 |Notch filter 2 frequency 10 to 200 [x 10 HZ] (in 1 increments) 200
60 |Notch filter 2 damping amount |0 to 40 [dB] (in 1 increments) 0
61 |Anti-resonance frequency 0 5.0 to 200.0 [Hz] (in 0.1 increments) 200.0
62 |Anti-resonance frequency 1 5.0 to 200.0 [Hz] (in 0.1 increments) 200.0
63 |Anti-resonance frequency 2 5.0 to 200.0 [Hz] (in 0.1 increments) 200.0
64 |Anti-resonance frequency 3 5.0 to 200.0 [HZ] (in 0.1 increments) 200.0
65
to |Not used - 0
79
For adjustment by manufacturer
80 For adjustment by manufacturer | Adjusted
1 value
81 For adjustment by manufacturer | Adjusted
2 value
82 For adjustment by manufacturer | Adjusted
3 value
83 For adjustment by manufacturer | Adjusted
4 value
84
to |Not used - 0
99
Appendix -12
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CONT signal allocation ===« x=x=rrex-- 5-16
D
Depth of ampiifier ..................... 2_11
Deviation clearance -« - ------==rrre--- 5-25
Deviation limit width =+« ««-eeeeeeeeeen. 5-35
Dimensional drawing =« » - =eeeerrees 11-15
Dimensional tolerances » »» === errree s 2-4
Discharge ............................ 9_21
Dynamic brake ...........................
................................ 5_29’5_40
E
Edltlng a Value ....................... 8_13
ELB ................................. 10_6
Electromagnetic contactor-------------- 10-7
Electronic gear =« «==rrserrserraeraens 5-6
Encoder
Wiring Cable ....................... 3_13
Connection ........................ 3_1 3
Cabie Size ......................... 3_1 3
Expected service life «+--=-r-rrereren-- 9-21
External regenerative resistor- -« -- 10-14

External regenerative resistor overheat - - 5-26
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FAB ................................ 10_6 Manuai Operation .................... 8_1 5
Feedback Speed ...................... 8_9 Manual tuning ....................... 5_11
Feed forward filter time constant -+ ---- 5-46 Max. current limit === =-xrrrmeereeenn 5-37
Feed forward gain == «--« =rrerrerens 5-48 Memory back-up ===« =« =rrerrerreens 9-3
Forced Stop ......................... 5_22 Minor fauit .......................... 5_29
Forced stop detection === -=xxsrerrerens 5-22 Mounting
Forward/reverse rotation pulse ==+ ------ 5-8 Servo amplifier === rrsrsrreriaaa 2-0
Servomotor ........................ 2_2
Gain switching factor «««««++rrseeeenes 5-50 N
Gain SWitChing |eVe| .................. 5_50 NOtCh flltel’ .......................... 5_52
Gain switching time constant ---------- 5-50 Number of pulses output per each revolution - 5-32
Guideline for harmonics suppression -- 10-12
(0]
OL thermai Vaer .................... 8_1 1
Handling Operating environment
Servo amplifier ==« rerrrer i 2-10 Servo amplifier =« +sorreerrai e 2-8
Servomotor ......................... 2_3 SerVO MOtOr==== s srer e e 2_2
How the nameplate looks Operation command [RUN]---=-------- 5-18
Servo amplifier == rreerree e 1-8 Operation mode »=r+ rrsrrreerraeens 8-5
SErvomotor =+ =+ reresrararararnaens 1-7 Output signal ==« == rrerrrerern e, 8-10
OUT signal allocation =« === =x=rrenns 5-16
OVertraVel .......................... 5_20
Initial display of the keypad panel ------ 5-41 Overtravel detection =+ --=+--r=xreren-- 5-20
|n|t|a| Status .......................... 9_4
Input signals === «rreerreerrennn. 810 P
|nterface Circuit diagram ............... 3_8 P-aCtion ............................ 5_24
Parameter configuration == --=---------- 5-2
Parameter editing method - - ------------ 5-3
List of servomotor specifications ------- 11-2 Parameter initialization = ----=-x=+----- 8-16
List of servo amplifier specifications ---- 11-6 Parameter write-protection »+=--------- 5-41
Load ................................ 2_5 Peak torque .......................... 8_9
Load inertia ratio ......................... Phase_z Oﬁset ....................... 5_33
................................ 5_12,8_11 Phase_z position adjustment TR 8_17
Poor positioning accuracy =+ === -x-s- -t 9-8
Position controllergain 1 ==+« xxreeees 5-46
Main circuit terminals « ==« ==roreeraree 3-6 Position controller gain 2+« ===« x=vvees 5-50
Major fault == --r--rrerrmera e 5-29 Position gain added when setting ------ 7-14
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Positioning end judgment time =+« - - 5-37  Thrustload: = r=srrerrrerrnrrnneenns 2-5
Positioning end [PSET] =----=--r==---- 5-31 Torque filter time constant------------- 5-46
Positive direction: Forward rotation (CCW)--- 5-10  Two signals with 90-degree phase difference - 5-8
POWer f”ter ......................... 1 0_1 O
Power supply Vv

SerVO amp”ﬁer .................... 2_1 0 Va|ue indication ..................... 8_12
Servomotor «-srrerrse e 2-3 Value beyond specified range =+-+----- 8-13
Power supply capacity ==« «-=rrserrerns 3-5 Vibration control === r==rrrrarra s 7-2
Power supply for brake -=---=-x-=xxxxx- 3-3
Pulse string frequency === =+-r==srrrr-- 8-10 Z
Zero deViation ....................... 5_34

B Zero speed Wldth .................... 5_36
Radia| |Oad ........................... 2_5
Ready [RDY] »-xrererrerrerrnnen, 5-30
Regenerative resistance thermal value - - 8-11
Regenerative resistor electronic
thermal calculation =+« «=srrrreerveees 5-39
ReSet [RST]rr rrrrrrrerrrerneennn, 5-18

S
S-curve time constant + - 5-48
Semi-auto tuning -« + - rr e 5-11
Sequence input/output terminal =+ --- - 3-7
Servomotor does not rotate. =+ - 9-6
Servomotor hunting ==« ==xxerrerreenens 9-7
7-segment indication « =« sxrerra e 8-2
Speed controller integration time 1 ----- 5-46
Speed controller integration time 2 -+ -+ -+ 5-50
Speed response 1 .................... 5_46
Speed response 2 .................... 5_50
Speed setting filter ==« - - -oeovrereeeene 5-49
Speed-torque characteristics «--+++---- 11-8
Storage temperature

Servo amplifier ..................... 2-8

Servomotor ........................ 2_2

Storing the Vaer ..................... 8_13

Surge absorber ...................... 10_8
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