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PREFACE

Varispeed-626 VM3 drives (VS-626VM3) combine a compact, high speed AC spindle drive motor
with a digital vector-controlled, high performance transistor inverter (controller) with
regenerative function.

The VS-626 VM3 Drives are highly reliable adjustable speed AC spindle motor drives for NC

machine tools such as machining centers and lathes, and manufacturing facilities such as

transfer machines and testers. They assure exceptional stability, even at high speeds under

severe operating conditions.
The features of the VS-626VM3 are as follows:

8000 r/min max and constant power range {1 : 5.3) (for 7.5kW or below)
Constant power (1 : 12) with winding selection (No speed change gear required)
Two series for power voltages of 200V and 400V

Precise setup of position and speed by fully digitalized control

Compact and lightweight

This manual describes the installation, operation, maintenance and inspection to use the drive
system normally and safely. Read this manual thoroughly before operation.

This manual gives operation examples under typical conditions. For applications under
special conditions, contact your YASKAWA representative. Users are requested to use the
equipment within the range of the specifications and in the manner described in this manual.
This manual also describes PROM version NSN620100 and beyond. PROMs of former versions
have different arrangements of control constant numbers. For further information, contact

your YASKAWA representative.
YASKAWA ELECTRIC CORPORATION
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General Precautions

» Some drawings or photos in this manual are shown with the protective cover or shields
removed, in order to describe detail with more clarity. Make sure all covers and shields
are replaced before operating this product.

- This manual may be modified when necessary because of improvement of the product,
modification, or changes in specifications.

Such modifications are denoted by a revised manual No.

- To order a copy of this manual, if your copy has been damaged or lost, contact your
YASKAWA representative.

* YASKAWA is not responsible for any modification of the product made by the user,
since that will void your guarantee.

NOTES FOR SAFE OPERATION

Read this manual thoroughly before installation, operation, maintenance or inspection of the
VS-626VM3. In this manual, NOTES FOR SAFE OPERATION are classified as
“WARNING” or “CAUTION".

A WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or

serious injury to personnel.

A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury to personnel and damage to equipment.
It may also be used to alert against unsafe practices.

Even items described in m CAUTION | may result in a vital accident in some situations. In
either case, follow these important notes.

The following shows the symbols of prohibition and mandatory action.
[ © PROHIBITION |: Specifies prohibited handling.

1} MANDATORY
ACTION

’ . Specifies actions that must be taken.

This manual also contains precautions for safe use of the equipment. Pay special attention to
precautions marked with A, A , and *.

A: Precautions to prevent accidents that may lead to injury.

A: Precautions to prevent accidents that may lead to failure or damage to the equipment.

% . Precautions about installation or wiring conditions to prevent accidents that may lead to
failure or damage to the equipment.



{NOTES FOR INVERTER>

RECEIVING
A CAUTION
(Ref. page)
- Do not install or operate any inverter which is damaged or has missing parts.
Failure to observe this caution may result in personal injury or equipment
QAMMAGE. ++++rvrrmrrersrem s s e s e e oo L 140
INSTALLATION
(Ref. page)
« Lift the cabinet by the base. When moving the unit, never lift by the front cover.
Otherwise, the main unit may be dropped causing damage to the unit. -----ceeeseenee 146
- Mount the inverter on nonflammable material (i.e. metal).
Failure to observe this caution can result in a fire. «--rorevereerereinii, 146

» For open chassis type, install a fan or other cooling device to keep the intake air
temperature below 45°C.
Overheating may cause a fire or damage to the unit. «=coocrerrrreniin.., 146

WIRING

/A WARNING

(Ref. page)
* Only commence wiring after verifying that the power supply is turned OFF.
Failure to observe this warning can result in an electrical shock or a fire. ----+----- 149
» Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electrical shock or a fire.
» When wiring the emergency stop circuit, check the wiring thoroughly before operation.
Failure to observe this warning can result in personal Injury. seeeeeererereserersie. 152
« Make sure to ground the ground terminal @.
(Ground resistance---200V class: 100Q or less, 400V class: 10Q or less)
Failure to observe warning can result in an electrical shock or a fire. -+--eeeeeeee 51,149




A CAUTION

(Ref. page)

- Verify that the inverter rated voltage coincides with the AC power supply voltage.

Failure to observe this caution can result in personal injury or a fire.
- Do not perform a withstand voltage test of the inverter.

It may cause semi-conductor elements to be damaged. «--orerererereirieaiiiiiin, 152
» Make sure to tighten terminal screws.

Failure to observe this caution can result in a fire.
» Never connect the AC main circuit power supply to output terminals U, V and W.

The inverter will be damaged and invalidate the guarantee. -«««-: eeeeeereeirermmeneeane 152

OPERATION

A WARNING

(Ref. page)
» Only turn ON the input power supply after replacing the front cover or the terminal
cover. Do not remove the covers while current is flowing.
Failure to observe this warning can result in an electrical shock.
- Never operate the digital operator or the switches when your hand is wet.
Failure to observe this warning can result in an electrical shock.
- Never touch the terminals while current is flowing, even during stopping.
Failure to observe this warning can result in an electrical shock.
- Since the stop button of the digital operator can be disabled by a function setting,
install a separate emergency stop switch.
Failure to observe this warning can result in personal injury. «-----seseeeerererreeeeaeees 155




A CAUTION

(Ref. page)
- Never touch the heatsink or discharging resistor since the temperature is very high.
Failure to observe this caution can result in harmful burns to the body.
- Since it is easy to change operation speed from low to high speed, verify the safe
working range of the motor and machine before operation.
Failure to observe this caution can result in personal injury and machine damage.
« Install a holding brake separately if necessary.
Failure to observe this caution can result in personal injury.
- Do not change signals during operation.
The machine or the inverter may be damaged.
» All the constants of the inverter have been preset at the factory. Do not change
the settings unnecessarily.
The inverter may be damaged. For common terminal pins of sequence input
signals, change the pins according to input method. «oreerreremeerrereeiiiaoen 55

MAINTENANCE AND INSPECTION

/A WARNING

(Ref. page)

» Never touch high-voltage terminals in the inverter.

Failure to observe this warning can result in an electrical shock.
- Perform maintenance or inspection only after verifying that the CHARGE LED

goes OFF, after the main circuit power supply is turned OFF.

The capacitors are still charged and can be dangerous. ===-r-sreererrrereeearrioreeiiaien. 192
- Only authorized personnel should be permitted to perform maintenance,

inspections or parts replacement.

[Remove all metal objects (watches, bracelets, etc.) before operation. ]

(Use tools which are insulated against electrical shock.)

Failure to observe this warning can result in an electrical shock.




A\ CAUTION

« The control PC board employs CMOS ICs. Do not touch the CMOS elements.
The inverter may be damaged by static electricity.

- Do not connect or disconnect wires or connectors while power is applied to the circuit.
Failure to observe this caution can result in an electrical shock, personal injury or
equipment damage.

OTHERS

/A WARNING

« Never modify the product.
Failure to observe this warning can result in an electrical shock or personal injury and
will invalidate the guarantee. ’




{NOTES FOR MOTOR>
NOTES ON USE

A WARNING

Observe the following items to avoid electrical shock or injury. {Ref. page)

- Ground the ground terminals of the inverter and the motor (or ground the metallic part
such as frame in case of no ground terminal) according to local and/or national
electrical codes.
Failure to observe this warning can result in electrical shock. «=xororereeererrerereneee 51,149
+ Use grounding wires of a size complying with relevant international or local
standards.
+ Make wiring length as short as possible. Separate power cables from signal lines.
Noise on signal lines may cause vibration or malfunctions.
- Disconnect all power and wait 5 minutes before wiring or inspection.
Failure to observe this warning can result in electrical shock. -r=c-eeererrmeresrermneeeee 192
- Do not damage the cables or apply excess stress; do not place heavy objects on the
cables or clamp the cables.
Failure to observe this warning can result in electrical shock. J

A CAUTION

(Ref. page)

- Use only the specified combination of the inverter and the motor.

Failure to observe this caution may result in fire or malfunctions.
+ Never use at [ocations exposed to water splashes, corrosive and inflammable gases,

or near combustible substances.

Failure to observe this caution may result in fire or malfunctions.-«-+-c-e-eeeeeereee 31,144
- Use under the following environmental conditions.

(1) Indoors where no corrosive or explosive gas exists

(2) Well-ventilated without dust or metallic particles

(3) Easy to check, clean and maintain

For use at locations where excessive water or oil splashes exist, use a cover or

other protection. It is recommended to place the terminal box upward.
- Do not touch the motor while the power is ON or immediately after turning the power

OFF.

Failure to observe this caution may cause harmful burn.




STORAGE

—
© PROHIBITION
(Ref. page)
- Do not store the equipment in locations where water splashes are present or where
there iS COfl’OSiVG gases or Iqu|dS ....................................................................... 142
© MANDATORY ACTION
(Ref. page)

- Store the equipment protected from direct sunlight in the specified range of tempera-
ture and humidity. (OOC to + 60°C, 50/0 to 950/0 RH) ................................................. 142
- After long time storage, contact your YASKAWA representative.

TRANSPORTATION

A CAUTION

(Ref. page)
+ Do not lift the cables or the motor shaft when carrying the equipment.
Failure to observe this caution may result in product malfunctions or personal -« 140
injury.
+ Do not load the products excessively.
Failure to observe this caution may result in collapse of cargo and personal injury. «--- 140

© MANDATORY ACTION

(Ref. page)
+ Use the motor eyebolts exclusively for lifting and transporation of the motor.
L Do not attempt to move when other equipment is attached to the motor. ---+reeeeeeneenee. 140




INSTALLATION

A CAUTION

(Ref. page)

* Do not climb up on the motor or place heavy objects on it.

Failure to observe this caution may result in personal injury. ........ 31,32,33,140,144,145

+ Do not block the air inlet and outlet, and do not let foreign materials enter.
Failure to observe this caution may result in fire.

- Do not apply heavy shock.

Failure to observe this caution may result in a malfunction.

- When unpacking, be careful of the nails in the wood frame.
Failure to observe this caution may result in personal injury.

- Cover the rotary parts so as not to touch them.

Failure to observe this warning can result in personal injury.

+ The motor shaft extension is coated with anticorrosive paint. Before installation,
wipe off the paint with a cloth soaked in detergent liquid.

» When connecting the motor to a load machine, be careful with centering, belt
tension, and pulley parallelism.

+ For coupling with the load machine, use a flexible coupling.

- The motor system is precision equipment. Do not apply shock upon the motor or
the motor output shaft. Design machines so that the thrust load and radial load
applied to the motor shaft extension during operation should be within the allow-
able range described in the manual of each model.

- Never make any additional machining to the motor.

- Flange-mounted types must be installed with the load motor output shaft either
horizontally or vertically with the shaft down. If the output shaft is to be placed
horizontally, place the terminal box upward. Foot-mounted types must be installed
on the floor with the foot down. For details, refer to the manual for each model.




WIRING

A\ CAUTION

(Ref. page)
- Perform wiring securely according to the connection diagrams.
Failure to observe this caution may cause motor runaway and personal injury. --51,149
- Verify that the input power is OFF before wiring.
« Perform proper grounding and noise control.
- Make wiring length as short as possible. Separate the power cables from the signal
lines. Do not run power cables and signal lines in the same duct or bundle. Noise
on signal lines may cause vibration or malfunctions.
- Never connect commercial power supply directly to the motor.
» Use YASKAWA-specified cables. To use other cables, check the rated current of
your equipment, and consider operating environment to select correct cables. If
cables not specified by YASKAWA are to be used for the encoder, select twisted-
pair shielded wires.
- The terminal block, connectors or connector pin layout differ according to the
model. Refer to the manuals for your model before wiring.
- If no terminal block is used, protect lead joints with insulating tubes or tapes.
L Failure to observe this caution may result in electrical shock or fire.

OPERATION

A WARNING

(Ref. page)
- Do not operate the equipment with the terminal box cover removed. After wiring,
replace the terminal box cover.
Failure to observe this warning may result in electrical shock. ......coevvunivunnnnn. 152,177




/A CAUTION

(Ref. page)
- Perform test run as follows. Secure the motor and disconnect from load machine
system, check operations, then connect the motor to the load machine.
Failure to observe this caution may result in personal injury. -«-cceeeeeeeennenni. 152,177,183
- If an alarm is issued, correct the cause, verify safety, then reset the alarm and
resume operation.
Failure to observe this caution may result in personal injury. .....ooooeevveiiiiiinininnne. 202
- If momentary power loss occurs, turn the power supply OFF.
The machine may resume operation suddenly and may result in personal injury.
- Before starting the liquid-cooled motor, verify that cooling oil is properly supplied
to the motor.
« For oil mist lubrication type product, verify that the lubrication is properly
performed before starting operation.
- Build an emergency stop circuit or a device that protects the motor by immediate-
ly stopping operation in case of malfunctions of cooling oil supply or oil mist
lubrication.
After emergency stop, restart operation by the following procedure.
(1) Recover cooling oil supply or oil mist lubrication.
(2) Cool the motor sufficiently (for one hour or longer), then restart operation from
low speed.
(3) Gradually increase rotation speed while verifying that there is no abnormal
noise, increase of vibration or rise in temperatures.




Q PROHIBITION

- The brake incorporated in the motor is a holding brake. Do not use it for normal braking.
- Do not operate liquid-cooled motors without supplying cooling oil.
- Do not operate oil mist lubrication motors without supplying proper lubricant.

© MANDATORY ACTION

- Build an external emergency stop circuit that immediately stops operation and shuts down
power in an emergency.

MAINTENANCE AND INSPECTION

Q PROHIBITION

- Only authorized personnel should be permitted to disassemble or repair the equipment.
+ If it becomes neccessary to disassemble the motor, contact your YASKAWA representative.




WARNING LABEL

A warning label is displayed on the front cover of the inverter, as shown below. Follow these
instructions when handling the inverter.

! Varispsed
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Model CIMR-VMS27P5

Warning Label (Example of Model CIMR-VMS27P5)
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May cause injury or electric shock.

* Please follow the instructions in the manual before installation or operation.

*» Disconnect all power before opening front cover of unit. Wait 1 minute until DC Bus
capacitors discharge.

¢ Use proper grounding techniques.

MODEL [ CIMR-VMS827P5
200V CLASS INVERTER

INPUT | CA 3PH 200~ 220 V/50 Hz
200 ~ 230 V/60 Hz

OUTPUT| AC 3PH 45 A

speel[27F5 | ]
YASKAWA ELECTRIC CORPORATION

JAPAN

NPIT31127-4-0
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1.

STANDARD SPECIFICATIONS

11 STANDARD DRIVE SERIES

Overload Capacity

Table 1.1 200V Series
Model
UAASKA- *Z 04 06 08 11 15 19 22 30¢ 37+
30-minute Rating' HP 5 7.5 10 15 20 25 30 40 50
. | (60%ED) kw | 3.7 5.5 75 11 15 18.5 22 30 37
gﬁ:gﬂt (Current) (32) | (39) | (45) | (62) | (90) | (96) | (112) | (116] | (216)
Power | Continuous  HP 3 5 7.5 10 15 20 25 30 40
Rating kw | 2.2 3.7 5.5 7.5 1 15 18.5 22 30
(Current) (23) | (29) | (37) | (46) | (71) | (82) | (99) | (131) | (180)
2""2‘2% Base Speed 1500 1150
r/min | Maximum Speed 8000 6000 4500
§ Nem | 140 | 235 | 350 | 47.7 | 70.0 | 95.0 | 117.6 | 182.3 | 249.0
o | Output Torque at Base Speed
kgf'm | 1.43 240 | 357 | 4.87 7.14 974 | 120 18.6 25.4
Rotor Inertia (e_m ) Ib-ft2 | 090 | 199 | 285 | 522 | 688 | 949 | 114 | 321 | 949
4 kg-m? |0.0095| 0.021 | 0.030 | 0.055 | 0.073 | 0.10 0.12 0.34 | 0.40
Rotor GD? Ib-ft? 0.90 | 1.99 2.82 517 6.87 9.61 1.3 32.1 37.9
kgfem? | 0.038 | 0.084 | 0.12 0.22 | 0.290 | 0.404 0476 | 1.351 | 1.60
Overload Capacity 120%, 60s of 30-minute rating (50% ED)
Vibration V5 | vio
Noise Level 75dB(A) or below | 80dB(A) or below
Ambient Temperature, Humidity 32 to 104°F (0 to +40°C), 95% RH or below {non-condensing)
o] 77 121 148 199 232 | 287 331 574 | 705
Approx. Mass kg| 35 | 55 | 67 | 90 | 105 | 130 | 150 | 260 | 320
Model
CIMR-VMS2 5P5** | 5P5 | 7P5 on 015 018 022 | 030 | 037
Max Required Power
Supply KVA 7 9 12 19 24 30 36 48 60
Three-phase, 200VAC, 50 or 60Hz ; 220VAC, 50 or 60Hz ; 230VAC, 60Hz
Power Supply (Voltage fluctuation : +10 to —15%, frequency fluctuation : +5%)
Control Method Sine wave PWM inverter (Vector control, Power regenerative control)
_ | Speed Control Range r/min 40 to 8000 40 to 6000 40 to 4500
4]
§ Speed Regulation 0.2% maximum speed or below (load variation : 10 to 100%)
c

120%, 60s of 30-minute rating

Ambient Temperature

32 t0 131°'F 0 to +55°C (not frozen)

Storage Temperature™

—4 to 140°F —20 to +60°C

Humidity 5 to 95% RH (non-condensing)
Location Indoor (protected from corrosive gases and dust)
Vibration 9.8m/s%1G) max at 10 to less than 20Hz, 1.96m/s%(0.2G) max at 20 to 50Hz

Ib 55 57 60 79 86 106 130 157 159
Approx Mass kg | 26 26 27 36 39 48 59 71 72

* Rated output power is guaranteed when input voltage is 200V 50/60Hz, 220V 50/60Hz, or 230V 60Hz.
If input voltage is lower than 200V, rated output power is not guaranteed.

1 15-minute rating (50%ED)/continuous rating for model UAASKA-04 % Z 5/3HP(3.7/2.2kW)

1 This model is for motors of 40/30HP (30/22kW) rated output power.

# This model is for motors of 50/40HP (37/30kW) rated output power, UAASKJ-37CZ.

* * Inverter mode! is CIMR-VMS25P5 for motor model UAASKA-04 % Z 5/3HP (3.7/2.2kW).

# # Temperature during shipping (short period).




Table 1.2 400V Series

Overload Capacity

Model
UAASKA- kZx k kE| 04 06 08 11 15 19 22 30t 37+
30-minute Rating' HP 5 7.5 10 15 20 25 30 40 50
. (50%ED) w | 3.7 5.5 7.5 11 15 18.5 22 30 37
gﬁffeﬂt (Current) (16) | (20) | (23) | (31) | (45) | (48) | (56) | (83) | (108)
Povesr | Continuous e | 3 | 5 | 75 | 10 | 15 | 20 | 25 | 30 | 40
Rating kw | 2.2 3.7 55 7.5 1 15 18.5 22 30
(Current) (12) | (15) | (19) | (23) | (36) | (41) | (BO) | (B6) | [90)
gate% Base Speed 1500 1150
ece
r/min | Maximum Speed 8000 6000 4500
S Nem | 140 | 235 | 35.0 | 47.7 | 70.0 | 950 | 117.6 | 182.3 | 249.0
'S | Output Torque at Base Speed
> (Continuous Rated Cu"ent) b+ ft 104 174 25.8 35.8 51.7 70.6 86.9 134 183
kgfem | 1.43 240 | 357 | 487 | 714 | 9.74 | 120 18.6 254
Rotor Inertia go_z) Ib-ft? 0.90 | 1.99 285 | 522 | 6.88 | 949 1.4 321 9.49
n kg-m? |0.0095| 0.021 | 0.030 | 0.055 | 0.073 | 0.10 | 012 | 0.34 | 0.40
Rotor GD? Ib«ft? 0.90 | 199 282 5.17 6.87 9.61 1.3 321 37.9
kgfem® | 0.038 | 0.084 | 0.12 | 0.22 | 0.290 | 0.404 | 0.476 | 1.351 | 1.60
Overload Capacity 120%, 60s of 30-minute rating (50% ED)
Vibration V5 | vio
Noise Level 75dB(A) or below ‘ 80dB(A) or below
Ambient Temperature, Humidity 32 10 104°F (0 to +40°C), 95% RH or below (non-condensing)
Ib 77 121 148 199 232 287 331 574 705
Approx. Mass kg| 35 | 55 | 67 | 90 | 105 | 130 | 150 | 260 | 320
Model
CIMR-VMS4. 7P5 | 7P5 | 7P5 on 015 018 022 | 030 | 037
Max Required Power
Supply KVA 7 9 12 19 24 30 36 48 60
Power Suppl Three-phase, 400VAC, 50 or 60Hz ; 440VAC, 50 or 60Hz ; 460VAC, 60Hz
pply (Voltage fluctuation : +10 to ~15%, frequency fluctuation : +5%)
Single-phase, 200VAC, 50 or 60Hz ; 220VAC, 50 or 60Hz ; 230VAC, 60Hz
Control Power Supply (Voltage fluctuation : +10 to —15%, frequency fluctuation : +5%)
Control Method Sine wave PWM inverter (Vector control, Power regenerative control)
_ | Speed Control Range r/min 40 to 8000 40 to 6000 40 to 4500
[}
§ Speed Regulation 0.2% maximum speed or below (load variation : 10 to 100%)
C

120%, 60s of 30-minute rating

Ambient Temperature

32 to 131°F 0 to +55°C (not frozen)

Storage Temperature**

—4 to 140°F —20 to +60°C

Humidity 5 to 95% RH (non-condensing)
Location Indoor (protected from corrosive gases and dust)
Vibration 9.8m/s?(1G) max at 10 to less than 20Hz, 1.96m/s%0.2G) max at 20 to 50Hz

Ib 60 60 60 79 86 97 121 143 148
Approx Mass ka| 27 | 27 | 27 | 36 | 39 | 44 | 55 | 65 | 67

* Rated output power is guaranteed when input voltage is 400V 50/60Hz, 440V 50/60Hz, or 460V 60Hz.
If input voltage is lower than 400V, rated output power is not guaranteed.

115-minute rating (50%ED)/continuous rating for model UAASKA-04 % Z 5/3HP(3.7/2.2kW)

1 This model is for motors of 40/30HP (30/22kW) rated output power, UAASKJ-30CZ % * *E.

# This model is for motors of 50/40HP (37/30kW) rated output power, UAASKJ-37CZ * * * E.

* % Temperature during shipping (short period).




1.2 WINDING SELECTION DRIVE SERIES
Table 1.3 200V Series

Overload Capacity

Model
UAASKB- iCZ 06 08 11t 15 19 22
30-minute Rating ~ HP 7.5 10 15 20 25 30
. (50%ED) kW 55 7.5 11 15 18.5 22
gﬁ’f(eat (Current) (34) (47) (68(65)) (88) (102) (110)
povfe, Continuous  HP 5 7.5 10 15 20 25
Rating kW 37 5.5 7.5 11 15 18.5
{Current) (25) (37) (50(48)) (67) (89) (99)
gaé%% Base Speed 500 500(600) 400
r/min Maximum Speed 6000 4800
8 Nem 71 105 143(119) 262 358 442
o |Output Torgue at Base Speed
S (Continuous Rated Current) Ib-ft 52.3 77.6 1059(891) 193.6 264.6 326.2
kgf-m 7.21 10.7 14.5(12.2) 26.7 36.5 45.0
. GDe, Ibeft? 6.88 9.49 13.1(11.2) 32.1 44.9 52.0
Rotor Inertia (57)  \5.m2 | 0.073 010 | 014012 | 0.34 0.47 0.55
2 Ib«ft? 6.88 9.49 13.1(11.4) 32.0 448 52.0
Rotor GD kgf-m?| 029 040 |055048) | 135 1.89 219
Overload Capacity 120%, 60s of 30-minute rating (50% ED)
Vibration V5 V10
Noise Level 75dB(A) or below 80dB(A) or below
Ambient Temperature, Humidity [ 32 to 104°F (0 to +40°C), 95% RH or below (non-condensing)
o] 232 265 375(331) 574 784 894
Approx. Mass kg| 105 120 | 170(150) | 260 355 405
Model
CIMR-VvMW2 | 5P5 7P5 on 015 018 022
Max Required Power
Supply KVA 9 12 19 24 30 36
Three-phase, 200VAC, 50 or 60Hz ; 220VAC, 50 or 60Hz ; 230VAC, 60Hz
Power Supply {Voitage fluctuation : +10 to —15%, frequency fluctuation : +5%)
Control Method Sine wave PWM inverter (Vector control, Power regenerative control)
5 | Speed Control Range r/min 40 to 6000 | 40 to 4800
§ Speed Regulation 0.2% maximum speed or below (load variation : 10 to 100%)
C

120%, 60s of 30-minute rating

Ambient Temperature

32 to 131°F 0 to +55°C (not frozen)

Storage Temperature?

—4 to 140°F —20 to +60°C

Humidity 5 to 95% RH (non-condensing)

Location Indoor (protected from corrosive gases and dust)

Vibration 9.8m/s%1G) max at 10 to less than 20Hz, 1.96m/s%0.2G) max at 20 to 50Hz
Ib 57 60 79 86 106 130

Approx Mass kg| 26 27 36 39 48 59

Magnetic Contactor Model HV-75AP3 HV-150AP3

* Rated output power is guaranteed when input voltage is 200V 50/60Hz, 220V 50/60Hz, or 230V 60Hz.
If input voltage is lower than 200V, rated output power is not guaranteed.

t Values in parentheses are for flange-mounted type.

Model is UAASKD-11CZ1.

1 Temperature during shipping (short period).




Table 1.4 400V Series

Inverter

Model
UAASKB- iCZ* * *E 06 08 171t 15 19 22
30-minute Rating  HP 7.5 10 15 20 25 30
Rated* (50%ED) kW 5.5 7.5 11 15 18.5 22
Output {Current) (18) (24) (34(33)) (44) (41) (55)
Power | Continuous  HP 5 75 10 15 20 25
Rating kW 3.7 5.5 7.5 1 15 18.5
(Current) (13) (19) (25(24)) (34) (45) (48)
gatecé Base Speed 500 500(600) 400
ee
r/min Maximum Speed 6000 4800
S N-m 71 105 143(119) 262 358 442
o |Output Torque at Base Speed
kgfem 7.21 10.7 14.5(12.2) 26.7 36.5 45.0
L GD?, Ib«ft? 6.88 9.49 13.1(11.2) 321 44.9 52.0
Rotor Inertia (%37) .2 | 0073 | 010 | 014012 | 0.34 0.47 0.55
2 Ib-ft? 6.88 9.49 13.1(11.4) 32.0 44.8 52.0
Rotor GD kgf-m? | 0.29 040 | 055048 | 135 1.89 219
Overload Capacity 120%, 60s of 30-minute rating (50% ED)
Vibration V5 V10
Noise lL.evel 75dB(A) or below 80dB(A) or below
Ambient Temperature, Humidity | 32 to 104°F (O to -+40°C), 95% RH or below (non-condensing)
Ib 232 265 375(331) 574 784 894
Approx. Mass kg| 105 120 | 170(50) | 260 355 405
Model
CIMR-VMW4: 7P5 7P5 on 015 018 022
Max Required Power
Supply KVA 9 12 19 24 30 36

Power Supply

Three-phase, 400VAC, 50 or 60Hz ; 440VAC, 50 or 60Hz ; 460VAC, 60Hz
(Voltage fluctuation : +10 to —15%, frequency fluctuation : +5%)

Control Power Supply

Single-phase, 200VAC, 50 or 60Hz; 220VAC, 50 or 60Hz; 230VAC, 60Hz
(Voltage fluctuation: +10 to —15%, frequency fluctuation: £5%)

Control Method

Sine wave PWM inverter (Vector control, Power regenerative control)

Speed Control Range r/min

40 to 6000 | 40 to 4800

Speed Regulation

0.2% maximum speed or below (load variation : 10 to 100%)

Overload Capacity

120%, 60s of 30-minute rating

Ambient Temperature

32 to 131°F 0 to +55°C (not frozen)

Storage Temperature?

—4 to 140°F —20 to +60°C

Humidity 5 to 95% RH (non-condensing)

Location Indoor (protected from corrosive gases and dust)

Vibration 9.8m/s*1G) max at 10 to less than 20Hz, 1.96m/s%0.2G) max at 20 to 50Hz
Ib 60 60 79 86 106 130

Approx Mass kg | 27 27 36 39 48 59

Magnetic Contactor Model HV-75AP3 HV-150AP3

* Rated output power is guaranteed when input voltage is 400V 50/60Hz, 440V 50/60Hz, or 460V 60Hz.
If input voltage is lower than 400V, rated output power is not guaranteed.

T Values in parentheses are for flange-mounted type. Model is UAASKD-11CZ1 % *E.

I Temperature during shipping (short period).



1.3 PROTECTIVE FUNCTION

Table 1.5 Protective Function

Applicable . . Failure _
Equipment Protective Function Content Indication
mggéng selection | yinding selection is not completed within setting time.! F000
Excessive speed Autual speed becomes less than 50% of command speed (excluding F800
fluctuation actual speed at accel / decel)
Speed detection . : :
signal fault Disconnection or poor connection of motor encoder lead. FC00
Synchronous power signal loss (at turning on power supply) F600
. 0,
Power supply fault llc,ggvovrolotsegg I()é}%}Saé% or less), momentary power loss of 0.02s, power F602
System -
Low-voltage (150VAC or less) of control circuit power, power loss. F604
Power supply Frequency selection impossible (50/60Hz) at turning on power supply. F601
frequency fault Power frequency fluctuation exceeds +5% of rated value. F603
Excessive inverter Temperature in cabinet becomes +55C or above. Fo06
temperature rise
in control cabinet Temperature in cabinet becomes +60°C or above. Foo7
Control function IC fault CPF00
Emergency stop Motor does not stop within 10 seconds after emergency stop command F001
fault output.
Eﬁrcrzls;lve output Inverter output current exceeds the set value.! F100
Excessive input Inverter output current exceeds the set value.t F300
current
Built-in MC fauit MC of inverter input section does not operate. F200
MCCB trip MCCB of inverter input section trips. F201
Inverter* Inyertter output current exceeds 1209 of 30-minute rating for 1 F700
Inverter overload TOIIULE OF OVE. - T :
Inverter input current exceeds 120% of 30-minute rating for 1 minute F701
or over.
Inverter overvoltage | Inverter DC bus voltage exceeds the overvoltage set value.t F400
Heat sink temperature exceeds the set value.t F903
tEeXn?gcs;Q{ﬁrgeat sink Heat sink temperature exceeds the set value for 1 minute or over. F904
Heat sink temperature detect thermistor is disconnected. F905
Initial charge fault Main capacitor is not charged within the set time." FA00
Over speed Motor temperature exceeds the allowable temperature-rise limit. F500
Motor temperature exceeds the allowable temperature-rise limjt. F900
Motor Excessive Motor temperature exceeds the allowable temperature-rise limit for 4 F901
temperature-rise minutes or over.
Motor temperature detect thermistor is disconnected. F902

% For protect function for hardware/software inverter, see Par. 13.5.
T Set time and set value differ from inverter capacity. They are preset before shipment.
1 Set rated speed is at speed command 10V and be set to C1-26.
It can be set in the range from 100r/min to the motor max speed.
# The temperature-rise limit is of the specified value in JIS C4004.
For motor insulation class F, the value is 155°C.
Overheat is detected in one minite or more for PROM version NSN620148 and beyond.



2. MODEL DESIGNATION

21 AC SPINDLE MOTOR

UAASKO- 0O O0OO0OO00O0

Voltage ( _ : 200V Series, E : 400V Series)

Other Specifications

Mounting Method (1 : Flange-mounted, 3 : Foot-mounted)

Detector (A : Without home position, Z : With home position)

Design Order C . Standard

D : Only for UAASKA-04D[1 30117

~06D11 O]
-08DH1 0]

G

Capacity (04 : 3.7/2.2kW)

(37 : 37/30kW)
Output Power A : Base speed 1500r/min
B : Wide range constant output 1: 12 (Winding selection type)
D : Other wide range constant power (Winding selection type)
E : Base speed 3000r/min
J : Base speed 1150r/min
Cooling Method (Externally fan-cooled type)

2.2 INVERTER

CIMR-VMOJOJICIL]
T Max Applicable Motor Output (3P7 : 3.7/2.2kW)

(037 = 37/30kW)

(P expresses decimal point)
Voltage (2 : 200V Series, 4 : 400V Series)
Specifications (S : Standard, W : Winding selection type)
VM3 Series Name

Olo
]

HO
[l

{

rel%
o
0=

|

Indication of option or specification number

Indication of revision of inverter unit

Indication of version of inverter unit

Enclosure (0 : Built-in type ; 2 : Heat sink

external cooling type) (See Note.)

Maximum capacity of applicable motor (3P7 : 3.7/2.2kW)

(045 : 37/30kW)
(P stands for a decimal point.)
Voltage specification (2 : 200V series; 4 : 400V series)

Note: The built-in type is mounted directly on the side or back of the control panel using the heat sink cover on the back
of the inverter. The heat sink external cooling type is mounted with the heat sink exposed to the outside by drilling /

cutting a hole of specified dimensions in the control panel. To use this type, an air duct must be prepared for cooling
the heat sink.



3. MOTOR SPECIFICATIONS
3.1 OUTLINE

AC spindle motors are squirrel-cage induction motors suitable for high-speed driving of the
spindle of NC machine tools or other manufacturing equipment. Flange- and foot- mounted
types can be selected for ease of installing onto the load machine. The motors have the
following features:

(1) Wide range of constant output

With precision bearings and highly rigid frame design, motors of 7.5 kW or lower are operable
up to 8000 r/min (constant output range: 1 : 5.3). Motors that are 11 kW or greater are
operable up to 6000 r/min (constant output range: 1 : 4). Winding selection motors cover a
broader constant output range, and offer a constant output ratio of 1 : 12 without using speed
change gear. Compact magnetic contactors having a transfer contact structure specialized for
winding selection are provided. For detailed specifications of the magnetic contactors, see
Section 5, “Optional Equipment and Specifications.”

(2) Low vibration
The motors are compact and dynamically balanced so as to reduce vibration even during
high-speed driving.

(3) High reliability
The motors are totally-enclosed self-cooled type. The speed detectors are highly reliable 1024
P/R magnetic encoders.

(4) Cooling system

In all motors, cooling air enters from the load machine side and exits from the opposite side,
avoiding exposure of the machine to the exhaust. If opposite air direction is preferred
because of machine configuration, the cooling structure can be changed accordingly.

(5) 400 V series

Dimensions of the new series are the same as the 200 V standard series. However, motor
cooling fan is 200 V class.



3.2 CONSTRUCTION

Terminal+Connector Location

ENCODER

[——

. @
: /
; i | iy /
® "/ @ coNNECTOR T~ ‘: Y w:l o1
@] 1 r - { ololo U v

N

A

N CABLE - / ENTRANCE
, " ENTRANCE MAIN CIRCUIT COOLING FAN
@ TERMINALS POWER TERMINALS
Encoder Connector
ML Connector (MLR-12)
No. Parts Name No. Parts Name
@ | Output shaft ® | Stator Winding
@ | Bearing @ | Terminal box Code Terminal [Code Terminal
1| +5VDC 7 | PC
® | Rotor Cable entrance TR 8T %PC
@ | Rotor short-circuit ring | @ | Cooling fan 3 | PA 9 | FG (Frarne ground)
4 | *PA 10 [ SS (Shielded)
® | Stator @ | Encoder =P8 11 9
6 | *PB 12

Fig. 31 Motor Construction Encoder with home position encoder
Table 3.1 General Specifications of Motor
Insulation Class F
Motor for fan use: capacitor motor
Cooling Fan

6?(i)r}lfle-phase, 200V, 50 or 60Hz; 220V, 50 or 60Hz; 230V,
Z

Overheat Protection

NTC thermister

Speed Detector

Magnetic encoder

Installing Detection

From horizontal to vertical (Place output shaft down)

Bearing Lubricating

Method Grease

Paint Color Munsell notation N1.5

Ambient Temperature 0 ~+407C, 32 to 104°F

Humidity 95%RH or below (non-condensing)
Altitude 1000m or below

Isolation Voltage 1500VAC, one minute

Insulation

Resistance 500VDC, 10MQ or more
Standards JIS*, JECT

* JIS:  Japanese Industrial Standard

¥ JEC

Standard of Japanese Electrotechnical Committee



3.3 OUTPUT- SPEED CHARACTERISTICS

3.3.1 Standard Motors
(1) 3.7/2.2kW (5/3HP) (5) 15/11kW (20/15HP) (9) 37/30kW (50/40HP)
6 % N | } TRNGEIP) EMINUTE RATING %ED!
16 [ 1 SkWLZOHP)(30-MINUTE RATING, S0%ED) 3 1
OUTPUT , 3. KWEEHPI(5-MINUTE RATING. SI%ED) | quTPUT ST T | o
POWER " 2. 2GWEHPICONTINUDUS RATING) POWER 12 +11kW(15HP) (CONTINUOUS RATING) 30 AU COTNUEE TG
kw) 2 S / | '
& kW) g ,/1 25 | —fh 1\\ W
0 500 ! QUTPUT | | Yexw
1000 2000 3000 4000 5000 6000 7000 8000 4 i POWER &0 ! !
MOTOR SPEED (r/min) ! (kW) ! I
0 T 15 j i
1000 9800 3000 4000 5000 6000 | |
MOTOR SPEED (r/min) 10 i ;
I {
(2) 5.5/3.7TkW (7.5/5HP) (6) 18.5/15kW (25/20HP) 5v i :
|
| i
l S T
6 / 5 5KHAT3HP) 0L VINUTE RATING, SAZD) 20 |— 1BSKHEBHP) G-MNUTE RATINGSIXED) 1000 2000 3000 4000 4500
QuUTPUT 1| 3.JKW(HP) (CONTINUOUS RATING) L (PN TN (€ MOTOR SPEED (r/min)
powen 4 /,/; OUTPUT 15 ﬁ I5KWR0HP) (CONTINUOUS RATING)
&w) 2 | POWER /M
| (kw) 10 I
0 L |
1500 5 ‘
1000 2000 3000 4000 5000 6000 7000 800U |
MOTOR SPEED (r/min) 0 !
50

() 7.5/5.5kW (10/7.5HP)

MOTOR SPEED (r/min)

(7) 22/18.5kW (30/25HP)

1500
1000 2000 3000 4000 5000 6000

R
8 7 SKW(IOHP) (30 MINUTE RATINGS0%ED) -
/i Pl EKWEIHP) (- MINUTE RATINGSIED)
6 5,5KW(7 5HPHCONTINUOUS RATING) — T———
OUTPUT //Tr 2l # I8 5W(EHP) CONTINUOUS BATING)
POWER 7 OUTPUT /i
/| POWER /71
&kw 2 L / |
l (kW) 10 4 :
Il
0 7500 5 ;
1000 2000 3000 4000 5000 6000 7000 8000 !
MOTOR SPEED (r/min) . {
7500
10002000 3000 4000 5000 6000
. MOTOR SPEED (r/min)
(4) 11/7.5kW (15/10HP) . (8) 30/22kW (40/30HP)
T R HOP) BLMNUTE FRTINGEOSED)
TIRW(SHP) (31-MINUTE RATINGEI%ED) 30
|
10 /;F 25 ;
B LSOO AT 0 / ) CONTINJGLIS RATING)
| /'
ourrur |/ oureut | !
POWER / / |I o !
k
kw) 4 // ! 10 :
| ¥
2 i 5 f
! / |
0 7500 0 3
1000 2000 3000 4000 5000 6000

MOTOR SPEED (r/min)

Note: Output characteristics are the same both 200V series and

Fig. 3.2 Output-Spe
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150
1000 2000 3000 4000 4500
MOTOR SPEED (r/min)

400V series
ed Characteristics



3.3.2 Winding Selection Motors
(1) 5.5/3.7kW (7.5/5HP)

(2) 7.5/5.5kW (10/7.5HP)

LOW-SPEED
WINDING
QUTPUT
POWE

(3) 11/7.5kW (15/10HP)

12

LOW-SPEED 10

WINDING 8
QUTPUT

POWER 5

(kW) 4

2

0

12

HIGH-SPEED 10
WINDING

OUTPUT 8

POWER 6

kw)

2

0

(4) 15/11kW (20/15HP)

6 |— 5.5W 07 5HP) (G0-MINUTE RATINGSI%ED) 16 FISKWEIHP) [-MINUTE RATINGSI%ED)
| 14
4 [ AP CONTINUOUS RATING! LOW-SPEED 12 (5P CONTNUGUS RATING)
’ WINDING ™~ 1 LI
! OUTPUT
o L POWER 8
5001000 2000 3000 Cr/mim) (kW) 8
6 5. 5KW(7 5HP) (30 MINUTE RATING S0%ED) g '
1
4 L/t J5HP) CONTINUDLS RATING)— oLt .
) A/! 4001000 2000 (7 min;
1 16 1500 &) G-MINUTE RATINGAIHED)
0006 2000 3000 000 5000 B0 14 i I i i
MOTOR SPEED (r/min) HIGH-sPEED 12 11KWOSHP) (CONTINUCUS RATING)
SN 7
POWER 8
(kw) 6
L
0 i
I N —|
8 | 7.5KWII0HP) (30-MINUTE RATING 0%ED) 0 1000 2000 3000 4000 4800
6 {557 5HP) CONTINUOUS RATING) MOTOR SPEED (+/min)
4 Hh
2 i
L 18.5/15kW (25/20HP
0 So0m000 2000 300 cr/min) ) 5/ (25/ )
0 . . , . e BSWIEHP)
8 150 5HP) EMINUTE RATINGEDYED) 20 [ (GMINUTE HjTING.&U%ED) 20 18 SWEHP) (-MINUTE RATINGAI%ED)
Vi ' ! ' 18 —FisiiaHP) 18 f 7 ]
5 5.5KW(7.54P) (CONTINUCUS RATING) 1 l
N 16 [-HOONTNUOUS RATNG) 15 */gﬁkW(EUHP)(CDNTINUDUSFATING)
) i LOW-SPEED 14 ' 14
HIGH-SPEED
0 l QUTRPUT 12 i WINDING 12
1000 2000 3000 4000 5000 6000 POWER 10 Hf (P)gJVFE’HT 10
MOTOR SPEED (r/min) (kw) 8 HH 8 I
A W
Iy = .
2 } 2
L
0 2607800 2000 cr/mird © 0552000 3000 4000 4800
FOOT-MOUNTED TYPE FLANG-MOUNTED TYPE MOTOR SPEED (r/min)
[ TIkWISHP) BEMINUTE RATINGSISED) 12 [ TkW T5-P) (G- MINUTE RATINGSI%ED)
7 5KW(IHP) 10 {17 SHO0HP) )
(CONTINUOUS RATING) | y4-SPEED 8 |—fLt{CONTINUOUS RATING
i ) (6) 22/18.5kW (30/25HP)
[ QUTPUT 6 Vi
: POWER 4 :
T W) 2 l| 5 Cowa e l I
50010002000 3000 Cr/min) ST T000 700300 I (anlgﬁér:xzegHi/?T\Nssu%Em 22 EEKW(SUHP)(SU]-MINUTElFiATING.EU% )
P N D — (r/min) 20 —HCONTNUOUS RATNG) - 20 I8.5CHEEHP) CONTINLQLS RATI
l I 1 1 18 18
75kW 10HP) (DONTiNUDUS HATlNG) LOW-SPEED 16 [ 16 I
I/ WINDING l i
/1 OUTPUT 14 f HIGH-SPEED1 4
// ! POWER 4, L e [ Jf
H |
|r (kW) 10 HH 10 I‘
| s HH ww g g
1000 2000 3000 4000 5000 6000 s Lt 6
MOTOR SPEED(r/min) !
2 2
ol 0
4001000 2000 Cr/min) 1000 2000 3000 4900 4800

Note: Output characteristics are the same both 200V series and 400V series

Fig. 3.3 Output-Speed Characteristics (Winding Selection Motors)
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3.4 DIMENSIONS in mm (in inches)

3.4.1 Standard Motors

» Foot-Mounted Type
oo

Kl

» Flange-mounted Type

:

KD - =]
A LTTT - |
)
il NI
©
< > Y
4-47: T [ H"“—;«; a
MTG HOLES | =
;)
Detail of Shaft Extension LB
I_ﬁj W W o
—_— }__; —
_4..___-}, V*
QR 3-M5 DIA DIA.
]
) Q r S_| 10(0.380) DEEP P80 DEEP o
' TAPPED HOLES 4—$7:
N Z :MTG HOLES
(SD/EBKW Ve ) (3.7/2.2 kW)
37/30KW : M6
FOOT-MOUNTED TYPE
Rated Output 1, Shaft Extension
oot A |B|C D|E|F |G H|J[KD|L |[M|N|R [XB| Z |KI
Rating | Rating (500 Q QK QR S TIU|W|d
37% | 2.0 | 251 | 93 | 100 | 174 | 80 | 50 | 9 | 241 | 34 | 9 | 406 | 188 | 15 | 15 | & | 12 [ 174 | 60 | & | 1 | 2 =% | 7 ] 2 | 8 |16
6) 3y 1088) |3:66) |394) | (6.85) | 3.15) | (197 |(035) | 0.49) | (130) | (134) |15.98)0(7.40) | (4.92) | 6.10) [ 1.7 | 0.47) | (6:85) | 2.36) | (L77) | 0.04) | (13024788880 | 0.28) | 0.36) | 0.31) | (0.63)
55 | 3.7 | 262|117 | 112 | 204 | 95 | 50 | 10 | 267 | 75 | 42 | 442 | 220 | 129 [ 180 | 70 | 12 | 204 | 60 | 45 | T | 28 s [ 7 | & | 8 | 22
75 | 6) j003n]@sy | 44D |6.03) 670 [£97) | 0.39) [1051)] 2.95) | 167 [17.40)] (866) | 5.08) | (7.09) | 2.76) | 0.47) {(8.03) { 2.36) | 1.7 L(0.04) | (11024 L) |0:28) | (0.16) | 0.31) | 087)
75 | 55 1290 | 137 {112 | 204 | 95 | 70 | 10 | 267 | 75 | 425 | 510 | 220 | 177 [ 220 | 70 | 12 | 204 | 80 | 7 | 1 ] 32 e | 8 | 5 | 10 | 2
10) | (75) J01.42)i539 |(441) | 5.03) 1374 | (276) | 0.39) J1050} 2.95) | (167) [120.08)} (8.66) | (6.97) | 8.66) | (276) } 0.47) | 8.03) | (3.15) | 2.76) ] (0.04) | (12598 Soms) | (031) | 020} | 0.39) | 0.87)
5] 75 1230 | 176 | 160 | 250 | 127 | 70 | 16 | 340 | 50 | 425 | 518 | 290 | 206 | 268 | 108 | 15 | 250 | 110 | 90 | 05 ] 48 e | 9 | 55 | 14 | 40
5 | 0) |06 6.9 630 | 034 600 |2.76) | 063 [1339] (187 | (167) 20390 L42)| B.11) [(1134)](4.25) | ©0.59) | 9.84) | 4:33) | (354) | (0.02) | (18898 Seuee) | (0.35) | 0.22) | 055} | (1.57)
Standard| 22 T1 249 | 195 | 160 | 250 | 127 | 89 | 16 | 340 | 50 | 425 | 556 | 290 | 244 | 307 | 108 | 15 | 250 | 110 | 90 | 05 | 48 Bows | 9 | 55 | 14 | 40
andard| @oy | a5 080|068 630|034 (.00 | 350 |063) [1339] 097 | 167 |213]01142)] 061) [(12.09) (425) | 0.59) | 9:34) | (433) | (354 | 0.02) | (18898 S eee) | 035} | (022) | 035) | (1L57)
185 | 15 | 304 | 211 | 160 | 250 | 127 | 105 | 16 | 360 | 55 | 425 | 627 | 290 | 278 | 323 | 108 | 15 | 250 | 110 | 90 | 05 | 48 Soms | 9 | 55 | 14 | 40
@5 | (20) |0197]@31) |(630) | 934 |6.00) @13 |063) [(117] @17 | (167) |24 691 142)/10.9{012.72)] (4.35) | (059 | 984) | (4.33) | 354 | 0.02) | (18838 Soume) | 035) | (092} | 055) | (157)
32 | 185 | 318 | 233 | 160 | 250 | 17 | 127 | 16 | 360 | 55 | 425 | 663 | 290 | 320 | 345 | 108 | 15 | 250 | 110 [ G0 | 0 | 5 <& [ 10 | 6 | 16 | &
(30) | (25) [(1252)|@.07) [(6.30) | (384) |(6.00) |00} | 0.63) (147} (217) | (L67) (26.10){(L1 42)(12.60){(13.58)] (4.25) | (055) | (9.84) [(433) | 3.54) | (0) | (2165412888 | (0.39) |(0.24) ) (0.63) | (1.77)
30 22 | 442 | 246 | 180 | 310 1395 127 | 16 | 432 | 55 | 61 szo‘f 320 [390 1 388 | 120 | 19 (330 | 140 {100 | 2 | 60 +8% [ 11 | 7 | 18 | 50
@0) | G0) |0740)| 069 |(7.09) [12.20)]5.49) | 5.00) | 0.63) |70} 2.17) | (2.40) [32.68)260(15.35)}15.28)] (4.76) | 0.75) {13.00){ 5.51) | 4.33) | 0.08) } 2.3622:250) | (0.34) | 0.28) | 0.71) | (1.87)
37 30 | 365 | 213 | 225 | 380 | 178 | 127 | 2 | 505 | 75 | 61 | 781 ]420 370 | 416 | 140 | 24 | 385 | 140 | 110 | 1 | 70 s | 12 | 75 | 20 | 60
G0 | (0 |oa3njaos) 56 [1496)] g.0n) |6.00) | 033 |09.88)} 2.95) | 2.40) [30.75)](16 54)|(1457)|16.38)| (6:87) | 0.90) [(15.16)] 551) | 433) | 0.00) | 755938888 | 0.47) | 0.30) | 019 | 2.36)
* 15-minute rating (50% ED) / continuous rating. Not furnished with eyebolts for 3.7/2.2kW unit.
FLANGE-MOUNTED TYPE
Rated Output ¢ Shaft Extension
Somin Conﬁ,',::js L{LA| LB [LC{LG|LH|LL|{LR|Z |D | I |KD|KL{KI UTW
Rating | Ratin Q QK QR S T d
37% [ 22 |44 [ 185 1150 5, | 174 | 15 | 220 [ 364 | 60 | 1 [ 174 [ 3¢ [1i [ 174 [ 60 [ 45 | T 1 28 2t [ 7 ] 4 1 8 |16
) 3 [06.70) 1.28) [5.9055 Sone)| 685 | 0.59) | (866) [(14.33)] (2.36) | (043) | (6.85) (134) | 6.55) | (6.35) | 236} | (L77) | 0.04) {(1102458855) | 0.28) | (0.06) | @31 | (063)
55 | 3.7 | 459 | 215 | 180 Lo | 204 | 17 | 250 | 399 | 60 | 15 | 204 | 270 [ 425 | 155 | 204 | 60 | 45 | 1 | 28 baw | 7 | & | 8 | 22
@5 | ) |0807)| (846) [(7.0866 e (803) | 067) | 088) |(15.71)] 2.36) | 059 | 803 |10.63)} (167) | (6.10) | (8.03) | (2.36) [ L77) | (0.04) | (11024 Snes) | (028) | (0.16) | (0.31) | (0.87)
7.5 5.5 527 215 180 S0 | 204 17 250 447 80 15 204 270 | 425 | 155 204 80 0 1 32 da 8 5 10 22
A0) | 75) |2075)] (846) |(7.0866 Zoors)| 803) | 067) | (988) | (7600} 3.15) | (039) | (8.03) |(1063)] (167} | 610) | (984 | (315} | 276) | (0.00) | (12598 8o | (0.31) | (0.20) | (039) | (08D
11 75 | 514 | 265 | 730 3o ] 250 | 18 | 300 | 404 | 130 | 15 | 250 | 335 | 425 | 180 | 250 | 110 | 90 | 05 | 48 twe | 9 | 55 | 14 | 40
(5 | () |@026]0043 o051 S| @80 | 070 |dLsn|a59m| 433 | 059 | 04 0339 167 | 709 | 934 | 633 | 354 | 0.02) | 18398 Seue) | 035) | 022 | ©55) | 157)
Standard [ 22 11| 552 | 265 | 230 Sae | 250 | 18 ] 300 | 442 [ 110 | 15 | 250 | 335 | 425 ] 180 | 250 | 110 | 90 | 05 | 48 Sws | 9 | 55 | 14 | 40
@0) | (5 [2173)]01043)|00551 Ze)| 939) | 071 [0181) 0740 | 433) | ©59) | 9349 {0319} 167) | 7.09) | 98 | 433) | (354) | 10.62) | (18898 Senne) | (035) | 0.22) | (055) | (157)
185 15 626 265 230 _.o04e 250 18 300 516 110 15 250 335 42.5 200 230 110 90 0.5 48 Sois 9 55 14 40
25) | (20) |(2465)](10.43)|0.0551 Seere)] 98) | 0.71) J018Y) |(20.31) | 433) | 059) | 984) (1319} | (167} | (7:87) | (984) | (433) | (354) | (0.02) | (1.8898 Soes) | (0.35) | (0.22) | (055) | (157)
22 | 185 | 674 [ 265 | 230 e | 250 | 20 | 300 | 564 | 110 | 15 | 250 | 335 [ 425 | 200 | 250 | 110 ] 90 | 0 | 55 % | 10 | 6 | 16 | 4
@G0 | @5) |@654|0043)00551 Lo 034) | 079 |1181)]22.20)| (633) | 0359 | 980) [0319)| (167 | 787 | 984} | (433) | 3500 | (0) | 2165428 | (039) | 024) | 063) | (LT
30 22 | 875 | 350 | 300 Soss | 320 | 20 | 385 | 735 | 180 | 10 | 310 [ 432 | 61 | 752 330 | 140 | 10 | 2 | 60 8 | 11 | 7 | 18 | 30
@0) | G0 134451378 11811078 500)] (1260} | 079} |(15.16)|12894)| 65.51) | 0.79) [(12.200]07.00)] 2.40) | 9.92) [(13.00)] G51) | (4.33) | (0.08) | 2.3622385888) | (0.43) | (0.28) [ (0.71) | (197)
37 30 | 780 | 400 | 350 Sous | 370 | 20 | 450 | 640 | 140 | 24 | 360 | 505 | 61 | 280 [ 385 [ 140 | 110 | 1 | 70 e T 12 | 75 | 20 | &0
60) | (40) |6070)](1575) 1037795 S (1457 | 087 L0772} 25200 5.51) | (0.94) |016.96) | 19.88)| 2.40) |01102)[15.06) | G5 | @33) | 0.04) | @.7559:8885) | 0.47) | 030) | 0.79) | 2.36)

% 15-minute rating (50%ED) / continuous rating. Not furnished with eyebolts for 3.7/2.2kW unit.
Note: Dimensions of the shaft extension key and keyway are based on JIS (Japanese Industrial Standard) B 1301-1996.




3.4.2 Winding Selection Motors
» Foot-mounted Type « Flange-mounted Type
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Detail of Shaft Extension

oK W D
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T ey — ‘i
PR — \91 ea
—~aR :
I Q ‘S‘ MTG HOLES
FOOT-MOUNTED TYPE
Ut (upy ‘Shaft E tensio
e i A B lcsID|E|F |6 H|J KD L|MINIRIXBlZ K renson
Rating| Ratg | Ch kR s [TJulw]d
[ 909 | 19 | 160 | 350 | 127 | 8 | B | 90 | 5 |45 290 | 240 307 (108 | 16 | 920 | 110 | 90 | U5 | 48 o

55 3.7 . 9 [ W T4
(7.5) | (5.5) |(980)|(7.68)|(6.30) [(984) |(5.00) | (350 | 0.63) |(13.39){ (2.17) |(L6T) (21 89) (11.42)] (9.61) 1012,09) (4.25) | (0.59) |(12.60] (4.33) | (3.54) | (0.02) |(1.8898 ~Soocs)} (0.35) | 099 | (0.55) | (1.57)

7.5 5.5 | 271 | 211 {160 | 250 | 127 T 105 [ 16 | 340 [ 55 [ 425 | 504 [ 200 | 278 [ 983 | 108 | 15 | 30 | 110 | 90 | 05 | 48 8o 55 | 4 [ 4
A0) | (7.5) |(1067D)|(83D) |(6.30) | (9.84) | (5.00) | (4.13) | (063) |(1339); (217) (1 67) (23.39)((1142)1(10.94)((12.72) | (4.25) | (0.59) [(12.60)] (4.39) | (B54) | (0.02) [(1.8898 -%oeee)l (0.35) | (0.22) | (055) | (157)

11 7.5 3005 (2585 | 160 | 260 | 127 {1525 16 | 340 | 55 677 | 290 | 375 13705 108 | 15 | 300 ] 110 | 90 0 55 nm 10 ] 16 45
Standard—2 | Q0 (1189 (1013) (6.30) | (9.84) | (5.00) | (6.00) | (0:63) (13.38)] (2.1 (1.6’1) (26.49)/(11.42)] (14 1s) (1459)| (4.95) | (059) [(12.60)] (439) | 359 | (1) (21654 To212) (0.39) | (0.94) | 0469) | (177
tandard—13 11| 4 180 | 310 [1395[ 127 | 16 | #2 | 5 | 61 | 830 | 390 | 38 191 [ 19 30 | M0 [ 10 | 2 | 60 1o T 1850

QD | a5 a4 (959) (1.09) |(12.20)] (549) | (5.90) | 063) [(17.00)] 2.17) | 2.40) |(32.68) (12.60) (1535) (15.28)] (476) | (015) |(12.99)| (5.51) | (433) | 0.08) (2,362 22591 (043) | (0.98) | 0TL) | (19D

185 | 15 [ 3855 | 302 [ 225 | 380 | 198 | 1555 | a1 | 505 | 75 | 61 | 80 | 420 | 451 149 | o | 3% | 40 | 110 0 28 112 [ 75 % |60

(25) | (20) [(1518)|(11.89)| (886) |(14.96)} (7.01) | (6.12) | (083) [(:9.98)] (2.95) | (2.40) |(32,68)|(16.58)] (1673) (17,50)} (5.87) | (0.94) [(15.16)| (551) | (4.33) | (0.04) (3, mm (047) (10.30)] (0.79) | (2.38)

22 185 14165 | 321 [ 205 [ 380 [ 178 [I745| 21 [ 505 | 75 | 61 | 880 | 420 | 4635 | 149 | 24 | 385 0 | 11 1 1o

Toon

1217512 60
(300 | (25) |(1640)|(12.64)) (886) [(14.96)] (7.02) | (687) | (0.83) [(20.86)] (2.95) | (240) |(34.65)[(16.54) (18.31) (18.25)| (5.87) [ (0.94) [(10.16)| (551) | (4.33) | (0.00) (zw (047 1 (030 | (079 | (2.36)

FLANGE-MOUNTED TYPE

Rated Cutput i Shaft Extension
T L |LA| LB |LC|LG|LH|LL|LR|Z |D | | |KD|KL|KI
Rating| Retin QOKQR| S |T|{ulw]|d
55 37 [ TH T M e | W0 | B | W0 | M5 | 0| B | B @B W W MW BT T T T T Tn
(7.5) | (6.5 |(2185)](1043) (90551 -Sos) (934) 1) [(181) § (1752) | (433) | (059) | (988) |(1319) | (16T) | (7.09) | (1260) | (433) | (3.54) | (002) [(18898 S )] (035) | 022) | 055) | (15T
75 5.5 | 593 | 25 | 230 Sus 18 1300 | 463 | 110 | 15 | 250 | 335 | 425 | 180 | 320 | 110 | 90 [ 05 | 48 To 55 [ [ 40
Q0) | (7.5) |(2335)[(1043) (90551_ wos) (984) (©71) [(1181) | (19.09) | (439) | (059) | (884) | (1319) (67 | (109) | (12.60) | (433) (354) 009 gl&sse- m) (035) |(0.29) | 055) | (157)
11 75 | 61 | %5 0 130 | 5L | 10 [ 15 | 250 | g5 | 180 | a0 | 110 0] W16 16|86
S+andard 15) | C10) 1(25.24)|(1043) Ml—wm) (984) 019) [(1181) | (2081 | (433) | (059) | (984) (1319) (L6T) | (709) | (1260) | (4.33) (354) ()] (21654193..51)(039) 024) | 063) | (L19)
15 T 7 95 | %0 | w52 0|3 | 75 1 4D | 19 | 30 61 | 252 | 330 | 140 2 il 18 | 50
20) | a5 (aus) (1398) _(__m S o) (12.60) 079) [(15.16) ) (28.99) | (5.51) | (0.75) [(12.20) (17 01) | (240) | (9.92) | (1300) | (551) (433) (0.08) (2. 3622 e 049 |02 o o
185 15 0 30 [ %2 450 [ 690 | 140 | 4 | 360 6T [0 [ W [ W0 (10| 1 | 70 D0 W ATH
@5) | 20 (3268) (1575 (137795 o) | 1457)| 08 QAr7D) | Q| (51 | (094) | (1496) (19.49) (240) {(11.02) | (15.16) | (5.51) | (4.33) | (0.04) i(2.756 +8m)l (047) | (030) | (079) | (2.36)
22 185 S0 1 B Ser [ 30122 | 450 [ TAD | 140 | 24 | 380 | 4% | 61 | %0 | %85 | M40 [ 10T 1 ELREREAERE)
@) | 25 (346_) (15.75) | (3795 S| 045T) | (08D [(0772) | 2913)] 55D | 004) | 1a98) | 19.49) (240) | (11.02) | (15.16) | 551) [ (433) | (0.04) (2,756 sieu) (047) | (030) | 0.79) | (236)

Note: Dimensions of the shaft extension key and keyway are based on JIS (Japanese Industrial Standard) B 1301-1996.



3.5 INSTALLING CONDITIONS

The following requirements should be considered when designing a machine structure around
the motor. (Refer to Para.11.1.3)

3.5.1 Installation Location
(1) Sufficient cooling air must be supplied to the cooling fan. The motor opposite drive end
(where cooling air is exhausted) must be separated from machines by 100mm or more.

- % - If supplied air is insufficient, motor thermal error protection may be activated even
under loads within the rating.

(2) The motor must be protected from water or oil splashes. Use a protective cover, if

necessary.

- % - Entry of water or used oil into the motor may deteriorate insulation and cause a
ground fault.

(3) The motor must be installed on a sturdy bed, base, or frame.

- % - Adding to the motor weight, dynamic load is applied to the bed during operation, and
vibration may occur.

- % - Use a motor of an outside diameter of 250mm X 250mm or below operating under vibration
acceleration of 2.5G or less (Standard type : 22/18.5kW (30/25HP) or below ; Winding
selection type : 11/7.5kW (15/10HP) or below).

For other large capacity models, contact your YASKAWA representative.

{4) The motor must not be placed where there is excessive dust, iron particles or mist.

- % - The motor core is cooled by air sent from the built-in fan. Accumulation of dust in
the air duct reduces cooling capacity and the motor thermal error protection may be
activated even under loads within the rating.

3.5.2 Installation QOrientation
(1) Flange-mounted type motors can be installed when the motor output shaft connected to the
driven machine is perpendicular to vertically downward position.
- % - When the output shaft is directed upward, excess force is applied to the motor bearing
and the life may be shortened.
(2) Foot-mounted motors must be mounted on the floor with the foot under the motor body.
- % — If the motor is suspended upside down, excess force is applied to the foot and the life
may be shortened.
(3) To place the output shaft in a horizontal position, the terminal box must be on the upper
side.
- % - If the terminal box is on the side or bottom, dust easily enters from the air vent under
the bracket on the driven machine side, leading to a possible malfunction.



3.5.3 Connection with Driven Machine

{1) For V-belt drive lay the motor and the driven machine spindle parallel to each other, and
perpendicular to the line passing through the centers of both the pulleys. Radial load
applied to the motor output shaft extension must not exceed the limit listed in Table 3.2.

- % - If the right angle of the belt is not precise, vibration may occur or the belt may slip.

If an excessive radial load is applied to the motor output shaft, excessive force will
be applied to the motor bearing and the life may be shortened.

(2) For gear drive, lay the motor and machine shaft parallel to each other, and engage the
shaft at the centers of the tooth surfaces. Tables 3.3 and 3.4 show motor output shaft
precision and fixing circumference.

- % - If the tooth surfaces are not engaged properly, gear noise occurs.

(3) To attach pulleys and gears onto the motor output shaft, they must be well balanced.
The motor is in dynamic balance when a half-key having a half-thickness of the size
shown in the dimension diagram (of the shaft) is attached.

- % - A slight unbalance may cause vibration during high- speed rotation.
Table 3.2 Allowable Radial Load
Motor Model Rated Output Allowable Radial Load N (Ib)
otor Mode ated Outpu —— -
Tt Standard Winding Selection Motors
UAASK:.i—L...iCZ kW (HP) Model UAASKA Model UAASKB
04 3.7.72.2 (63 880 (198)
06 5.5/3.7 (7.5/5)
08 7.5.75.5 (10,°7.5) 1760 (397) 2650 (595)
11 * 11,77.5 (15,710) 3330 (750)
15 15,711 (20,°10) 2650 (595) 4410 (992)
19 18.5,715 (25,°20)
22 22,718.5 (30,725) 3330 (750) 5200 (1169)
30 30,722 (40,730) 4900 (1103)
37 37,30 6860 (700)

% The mode of flange-mounted type winding selection motor is UAASKD-11CZ1.
t The model of 30 is UAASKJ-30CZ. The model of 37 is UAASK]-37CZ.

Table 3.4 Mechanical Specifications of

Table 3.3 Mechanical Specifications of Flange-Mounted Type (mm)

Foot-Mounted Type (mm) Accuracy (T.L.R.) *

Accuracy (T.ILR.) * Standard Type | Winding Selection Type

Standard Type | Winding Selection Type Flange 22/18.5kW or below |11/7.5kW or below | 0.04

75/55kW or below 0.03 ﬁ:fpaef%icul o | 30/22KW 15/11kW 0.06

P [11/75t022/185kW [55/37 10 11/75kW| 0033 to Shat 37/30KW 18.5/15 to 22/18.5kW | 0.072
0/226W, 31/30KW | 15/11 to 2/185W 0042 7.5/5.5kW or below 0.04
75/55kW or below 002 Dimeter | |11/7.5t0 22/18.5kW |5.5/3.7 to 11/7.5kW | 0.046

Snaft RUn [11/75 to 22/185kW | 5.5/3.7 to 11/7.5kW] 0.022 :300;;:;“0 30/22kW 15/11kW 0.048
30/22kW, 37/30kW | 15/11 to 22/18.5kW| 0.028 37/30kW 185/15 to 22/185kW | 0.070

* T.IR. : Total Indicator Reading 7.5/55kW or below 0.02
onaft Run 111/75 t0 20/185kW |5.5/3.7 to 11/7.5kW] 0022

30/22k'W, 37/30kW | 15/11 to 22/18.5kW]| 0.028

* T.IR. : Total Indicator Reading



3.6 ENCODER

Motor speed is detected by a magnetic encoder containing a magnetic disk. When home
position signal is used, detection signals are, two phases 1024-P/R signals, namely A and B,
and a 1-P/R home position pulse. When the motor is used for driving the spindle of a milling
machine, resolution of the signals is the same as that of the spindle encoder. When the motor
shaft and the spindle are connected at a ratio of 1 : 1, the motor encoder can be used as the
spindle encoder. Fig. 3.4 is the encoder configuration diagram. Fig. 3.5 shows relation of the
output phases during forward rotation.

MAGNETIC DRUM

FORWARD REVERSE

S PHASE A (PA) w
(—w
S
> — 90
SN PHASE B (PB)
SHAET L e
r——r :Déo JLr
— =1L
/
MAGNETIC SENSOR Co L PHASEC(PC)—J———I——
(MAGNETIC RESISTOR)
Fig. 3.4 Encoder Configuration Fig. 3.5 Output Phases

Table 3. 5 Encoder Signal Connectors Terminal Assignment (when home position signal is used)

ML connector (MLR—12) No.| Name Wire color No.| Name Wire color
1 +5V | Red 7 PC Gray
e 2 ov Black 8 *PC | White (gray)
01810, G s G
@ @ @ 3 PA reen —
@ @ 4 *PA | White (green) | 10 S8 Shield
T o PB | Purple 11 rg |Thermistor lead
6 *PB | White (purple) |12 for the motor

Note : * Pins 11 and 12 are thermistor signal wires from the motor.

+ An asterisk before PA,PB,and PC indicates reverse signal.

« The housing and pin contact of the cable connector belong to the motor.
Cable connector for the encoder (manufactured by Japan Solderless Terminal Sales)
Housing : MLP~12
Pin contact ; LLF-01T-1.3 (Pins 1 to 12, excluding pin 10}

LLF-41T-1.3 (Pin 10) .

Motor connector for the encoder (manufactured by Japan Solderless Terminal Sales)
Housing : MLR—12
Pin contact : LLM-01T-1.3 (Pins 1 to 12, excluding pin 10)

LLM-41T-1.3 (Pin 10)



4. INVERTER SPECIFICATIONS

41 OUTLINE

VS-626VM3 Drives are high-performance vector-controlled inverters for driving high-speed AC
motors. Each drive consists of a PWM control inverter, a power-regenerative converter, and
a controller of the main circuits of the inverter and the converter. The drives have the

following advantages: e

RFL  28.8wY Sws
(1) High Reliability ;
High reliability is guaranteed by large-scale
gate arrays, simple circuit configuration,
minimum components and wide allowance by
fully-digitized control.

(2) High-precision Speed Control

A high-speed power transistor, or an insulated
gate bipolar transistor (IGBT) is adopted for
high-frequency pulse width modulation (PWM)
control to improve motor current control
precision. As a result, current distortion that
may generate torque ripples is suppressed and rotation deviations are reduced.

PWM FREQUENCY {Upper : 3.8kHz : Lower : 10kHZ)
Fig. 41 Current Waveform

(3) High Torque Control Performance

VS-626VM3 Drives employ torque current-control vector control. Motor current is controlled
bhased on motor speed and motor circuit constants. Required torque is generated over a wide
range of speeds. The digital signal processor (DSP) used in the control circuit enables high-
speed digital control. Vector control can control exciting current and makes it easy to output
constant power, thereby saving the inverter capacity.

(4) Enhanced Servo Performance

High-speed operation and high-frequency PWM control by the DSP improves servo
performance, enhancing orientation control and solid tapping function. Also, orientation
control time has been reduced by the use of motor encoder detection signals for positioning.

(5) Enhanced Orientation Functions
The home position orientation control function of the motor encoder, which is used when the
motor and drive shaft are combined at a ratio of 1:1, ic eupported ac standard. Orientation

control by the magnetic sensor also uses motor encoder detection signals for orientation at an
arbitrary position.

(6) Low Noise
The use of high frequencies for PWM control reduces audible motor magnetic noise. Ripple

current is also reduced, cutting motor high-frequency loss, which is one of the causes of
thermal deformation of the machine.

— 34 —



(7} Continuous Regenerative Operation

The IGBT is also used for the converter to allow frequent acceleration and deceleration,
suppress temperature rise, and save energy. Power regenerative efficiency has been improved,
enabling continuous regenerative operation at high speed.

(8) Ease of Operation and Maintenance

The fully digitized control circuit makes adjustment and maintenance easy. The digital
operator supports constant setup and monitoring functions, which also contributes to ease of
operation. To facilitate maintenance and mounting onto the control panel, a single panel
inverter can be mounted either in the control panel or on the outside with an external heat
sink.



4.2 CONFIGURATION AND FUNCTIONS

421 Equipment Configuration and General Specifications
Fig. 4.2 shows a system configuration of VS-626VM3, Table 4.1 shows general specifications of
inverter.

CONTROL PANEL INVERTER
o 1
B Rk e LG L
| !
i !
‘ | DCP
P 1
| GATE DRIVER
I| PC l}__ HIGH
L R SPEED
I _}.____-_ _:1 CONTROLLER l—————-{ i
i NC N MOTOR
I | OPTION
L _
Fig. 4.2 System Configuration
Table 4.1 General Specifications of Inverter
Main Circuit Sine wave PWM IGBT inverter control
Control Method Speed Controlled lc.)y encoder
Torque Vector control with flux control
Braking Method Regenerative brake with power regenerative function
Speed Adjustable Range 1:200 (on condition that to 40 r./min)
Speed Ref Analog Digital
ee ererenc
P ° £10 VDC (100%) 12 bit * (100%)
Resolution +0.02% +0.03%
Accuracyt +0.1% +0.01%

Accel “decel time setup I 0.1 to 180.0 sec

Emergency stop, preparation for operation, forward run,
Input Signal reverse run, torque limit,soft start cancel, failure reset,
speed reference select, gear ratio select, winding selection

Output Signal o Tt P f e s colootion orotion
~ Finish in Munsell Notation 5Y7/1

Ambient Temperature # 0 to+55°C (32 to 131°F) (non- freeze)

Storage Temperature —20 to+60°C (—4 to 140°F

Humidity 5t0 95% RH (non- condensing)

Altitude 1000m or below

Standards JIS, JEC, JEM,

* :For digital input, 12- bit binaries, 2 - digit binary coded decimals (BCDs), 3- digit BCDs, and intern-
al speed setting can be used.
:Precision of speed reference is expressed by percentages of the rated reference input.

:Heavy motor load may require more time than the set value for acceleration and deceleration.
:Temperature while in transit.

A dtb



4.22 Operation Status Display Functions

Status of control signals of the units can be displayed to —
monitor operations. (See Table 4.2.) To monitor the status of 5 ggg
operation, use the keys of the digital operator (JVOP-100) on oG
the inverter. VARISPEED
S

6 (Vi)

Tabie 4.2 Status Monitoring Functions

Signal No. Content Unit Display at Power ON Remarks
V1—01 | Motor speed r./ min "0
V1—02 | Speed reference % 0.00 10094 = Rated speed
V1-03 | Output shaft speed r/min 0
V1—-04 | Torque reference % 0.0 100% =30-minute rating
V1—-05 — 0.0
V1—06 |Inverter input current A 0.0 Effective value, accuracy : + 3%
V1—07 | Inverter output frequency Hz 0.0

V1—08 |Inside condition | | @ ——————

V1—-09 [Input signal condition | |  ——————

V1—10 [Output signal condition | |  —————~

V1—11 [Inverter capacity kW Depends on unit
V1—12 [ Panel inside temperature °C Ambient temperature | At cold start
V7—01 [ Motor temperature C Ambient temperature | At cold start

Note: The digital operator display unit employs 7—segment LEDs. Status of operation is ipqég’ated by

“V” plus a number, meaning a variable number. Actual display, however, looks like “&'” plus a
number . (Ekxample: V1-01-4¢-8¢) For the detail of display, refer to Par. 13.1
“Functions of the Digital Operator”

4.2.3 Protective Functions

If a failure occurs during operation, a protective function is activated depending on the type of
failure, as listed in Table 4.3, and the machine is stopped. If this occurs, the digital operator
displays the code of the activated protective function. If two or more failures occur
simultaneously, they are recorded in the order of occurrence unless power is shut down. The
record can be useful for troubleshooting.



Table 4.3 Protective Functions

Object of .
Protec- Name Content Display
tion
X\r/'lg?mg selection Winding selection has not been completed within the set time. F000
Excess speed Actual speed reached 509% or lower of .the -peed reference. (This 7800
deviation protective function is not activated during accel ”decel.)
Break in wire of speed | Break in wire or erroneous connection of the motor encoder FCO0
detection signal signal line
Synchronous cycle power signal is lost (when power is turned on). F600
Low voltage (859 or below); instantaneous loss of 0.02 second or
System| Power supply error longer; power loss, or open phase . F602
Low voltage (150 VAC or Jower) of the control circuit power F604
supply; power loss . '
Distinction of the cycle (50 Hz or 60 Hz) is impossible (when F601
Power frequency power is turned on)
error Excessive power frequency deviation (£59% or greater) F603
Excessive tempera- | Temperature in the control panel is +55C or higher. (Minor F906
ture rise at inverter | failure
gggzllnﬁsci:ggtro! Temperature in the control panel is+60°C or higher. Foo7
gﬁgtrml function ICs in the controller are defective. CPF00
Emergency stop The machine did not stopped within 10 seconds after emergency FO01
operation failure stop was commanded.
Output overcurrent | Inverter output current was over the set value. F100
Input overcurrent Inverter input current was over the set value. F300
Built-in MC failure Ei}:; l;rlléldgnetlc contactor (MC) of the inverter input unit is F200
. The molded-case circuit-breaker (MCCB) of the inverter input
MCCB trip unit tripped. i - ' F201
Inverter gifsﬁgrogl.llziugte:urrent of 1209 of the 30-minute rating for one F700
Inverter overload Inverter input current of 120% of the 30-minute rating P01
for one minute or longer,
Inverter overvoltage | Inverter DC bus voltage exceeded the overvoltage set limit. F400
Heat sink temperature exceeded the set value.  (Minor failure) F903
Heat sink Heat sink temperature exceeded the set value for one minute or F904
temperature error | longer,
The heat sink temperature detection thermistor disconnected. F905
L?]Sat:_;gment initial The main capacitor was not fully charged within the set time. FAQO
Overspeed Motor speed reached 1209 or greater than the set rated speed. F500
Motor temperature exceeded the allowable upper limit.
(Minor failure) F900
Motor | pMotor temperature | Motor temperature exceeded the allowable upper limit for four F901
error minutes or longer.
The motor temperature detection thermistor disconnected. F902
*

and Display.”

H bt

For motor insulation type F, the temperature is 155°C.
Overheat is detected in one minute or more for PROM version NSN620148 and beyond.

For protect a,gainst hardware and software failures in the inverter, see Par. 13.5, “Protect Function

Set time and set values depend on the inverter capacity. Optimum values are pre-set at the factory.
The rated speed is the speed applied to speed reference 10V, which is set to  C1-26”
r./min, to the motor maximum speed can be set.

Allowable upper limit of the temperature is specified in JIS C 4004.

. From 100
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4.3 CONTROL BLOCK DIAGRAM
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4.4 DIMENSIONS in mm (in inches)
(1) 200V Series Inverter

* Built-in Panel Type % » Heat Sink External Cooling Type ¢
9019 ORABOVE 30119, OR ABOVE “ = 0.5 ORABOVE 31018 OR ABOVE -
. i DHAUSTEDAR § 7 {2 e A PR -
~ ¥ = 10 i o e 7] _(_AlH
' Lo f=d
P e 8
DIGITAL
DPEHATOH \ﬁ OPERATOR~ s M 8
CONTROL — CONTROL . i —
CIRCUIT T T g CIRCUIT - | T
CONNECTOR ~& i CONNECTOR \a ' ]
- o i Ly
TERMINALS ™SR [ 1907 4 VS TERMINALS: 2R s l
MA 1 2CN 3CND ;-i WT % MA 1CN 2CN 1CND
g AR ] e
oc
— S =
= w SN _ya OGRS 2 2 l w I
LT\ MTG HOLES iy B araN MTGHOLES GOOaLING
5 DOOR MAIN CIRCUIT B T N DOOR MAIN GIRCUIT AR
8 | nooRoPEN, OPEN ANGLE TERNINALS: S| |poomorey optaaLe TERMINALS:
E1 LB g L MB = L4 116° MB
MAIN CIRCUIT MANCIRGUT | :
TERMINALS: - © TeRuNALS: —dgfig—— o
MB B Lo [0V W e MB i e
CF
Y
GROUND TERMINALS: MB GROUND TERMINALS: MB
Model AApprox
CIMR-VMI | w H D wi HI A B c E | MA | MB | M2
S (Ib)
284 - 22
2 75to075
250 | 470 [(11.18)| 200 | 455 | 255 | 210 | 220 (48.5)
23P7 o | (934) [(18.50)[ 286 | (7.87) |(17.91)|(10.04)| (8.27) | (8.66) (2-27?;5‘; M6 | M5 =z
(11.26) : (55.1)
284 23
o 250 | 470 |11.18)| 200 | 455 | 255 | 210 | 220 (7205%12 M6 | M5 60D
o | (984 |(18.50)[ 286 | (7.87) [(17.91){(10.04)| (8.27) | (8.66) ‘5 95) 26
(11.26) : (57.3)
303 24
2 85t090
250 | 470 |(11.93)| 200 | 455 | 255 | 210 | 220 (52.7)
27PS ] 9.84) [(18.50)[ 306 | (7.87) |(17.91)|(10.04)| (8:27) | (8.66) (3-??%30) Mé | M5 =5
(12.05) : (59.5)
201 32
201 || 300 | 600 |1146) 250 | 580 | 303 | 278 | 207 [ | | (70.5)
o |(A1.8D[(23.62) 294 1(9.84) |(22.83)/(11.93)((10.94)| (8.15) "3 74) 36
(11.57) : (79.4)
291 35
o018 | 300 | 600 |(11.46)| 250 | 580 | 303 | 278 | 207 |00 | o | (77.2)
o |(1.81)[(23.62)] 294 | (9.84) |(22.83)|(11.93)|(10.94)| (8.15) |3-3%53 39
(11.57) : (86.0)
344 14
sots |- | 360 | 600 |13.54)| 300 | 580 | 362 | 355 | 240 MOOLlS o | 70)
o |d417)|@3.62)[ 3d8 |(11.81)|(22.83)|(14.25)|(13.98)| (§.45) | 4339 48
(13.70) : (105.8)
344 54
2022 2 420 | 600 |(13.54)| 370 | 580 | 292 | 160 | 240 1(1%%%})5 Ms | Mg [A19:0)
o |(1654)((23.62)] 348 |(14.57)((22.83)|(11.50)| (6.30) | (9.45) | (33t 59
(13.70) ) (130.1)
344 65
2080 |2 470 | 700 |(13.54)| 350 | 680 | 307 | 122 | 240 1({?5%%(1)5 Ms | Ms [(143.3)
o |(18:50)(27.56)] 3d8 |(13.78)|(26.77)|(12.09)| (4.80) | (9.45) | 339 T 71
(13.78) : (156.5)
362 66
2 130t0135
470 | 700 |(14.25)] 350 | 680 | 307 | 122 | 240 (145.5)
2087 = 1(18.50)|(27.56) 368 |(13.78)|(26.77)|(12.09)| (4.80) | (9.45) (5'§%t13 M8 | M8 rF=o=
(14.49) ) (158.5)

Note: Values (2,0) in model column show the enclosures. (0: built-in panel type, 2: heat sink external cooling type)
Fig. 4.4 Dimensions of 200V Series
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@

400V Series Inverter

* Built-in Panel Type

0(1.18) OR ABOVE

30(1.18) OR ABOVE

4

%—T-_—
=

QJE
J OR ABOV

» Heat Sink External Cooling Type

i

30(1.18) OR ABOVE 30(1.18) OR ABOVE
~T

E“F}réz.
ol

E

1
F] Q%HAUSTED

DIGITAL DIGITAL —
OPERATOR ~ Js 7 i o OPERATOR ~4. io ! H o L
! ; CONTROL L B _
%%%LHIQL B 2 Il CIROUIT - IiT
CONNECTOR\; ; CONNECTOR ~
CONTRCL ; CONTROL
CIRCUIT CIRCUIT
TERMNALS ~la b S TEAMINALS ™7
1CN N ND Lt el
' 1y ; . i -Y\
= [_i_] I _ coonGard ¥ |S 2 |._L_J VU S
i} 4—-MA = ) ™ 4—MA
PR EFAN Lil MTG HOLES 7 k3 Y AN MTG HOLES
= ’ COOLING AR
5 1 | DOoROPEN MAIN CIRCUIT & | noor e MAIN CIRCUIT
Q | DOOR OPEN~N ANGLE TERMINALS: Q DOOR OPEN ANGLE TERMINALS:
(] (] Y
Sl 8 e WB S e bgs i VB
MAIN CIRCUIT ; = MAIN CIRCUIT
TERMINALS: —— &} TERMINALS:
MB (= "iﬁu"".'n; Uv W [a) MB
SHOUND TERMINALS: MB GROUND TERMINALS: MB
Model IApprox
CIMR-VM(} | W H D | Wi | HI A B c E | MAa | mB M2
e (Ib)
303 24
2 851090
2.50 | 470 |(11.93)] 200 | 455 | 255 | 210 | 220 (52.9)
47P5 o | 9:8) |(18:50)[ 306_| (7.87) [(17.81)(10.04)| (8.27) | (8:66) (3-35%58 M6 | M5 =57
(12.05) ) (59.5)
291 32
a0t 2| 300 | 600 |(11.46) 250 | 580 | 303 | 278 | 207 [V \ o | Mo | (70.5)
o |(118D)|@3.62)] 204 | (9.84) |(22.83)|(11.93)|(10.90)| 8.15) |35 36
(11.57) . (79.4)
2 300 | 600 (11?416) 250 | 580 | 303 | 278 | 207 |20to95 (73’}?2)
4015 T T1(11.8D)|(23.62)] 294 | (9.84) [(22.83)|(11.93)|(10.94)| (8.15) (3-??‘%728 M8 | M8 —g5—
(11.57) : (86.0)
344 44
aots 2| 360 | 600 la3.50)| 300 | 580 | 362 | 355 | 240 MG o 97.0)
o |0417)|23.62)[ 348 1(11.8D)|(22.83)(14.25)|(13.98)| (9.45) | “ %9 48
(13.70) : (105.8)
344 50
4022 2| 420 | 600 [a3.50)| 370 | s80 | 202 | 160 | 240 [UMOUS o) 0 |10.2)
o |(1654)|(23.62) 348 |(14.57)|(22.83)[(11.50)| (6.30) | (9.45) | 333 55
(13.70) : (121.6)
348 65
4030 2| 470 | 700 |(13.70)| 350 | 680 | 307 | 122 | 240 MOS0 ad3.3)
o |(1850)|27.56)[ 350 |(13.78)|(26.77)|(12.09)| (4.80) | (9.45) | 35D 71
(13.78) : (156.5)
2 470 | 700 (154.15;14) 350 | 680 | 307 | 122 | 240 [MHOtolld (14?37)
4087 [ "7](18.50)|(27.56)[ 348 |(13.78)|(26.77)|(12.09)| (4.80) | (9.45) (330 Ms | M8 e
(13.70) : (158.9)

Note: Values (2,0) in model column show the enclosures. (0: built-in panel type, 2: heat sink external cooling type)

Fig. 4.5 Dimensions of 400V Series

- 41



(3) Panel Hole Dimensions

Panel hole dimensions depend on the inverter capacity, but not on the applicable power

voltage.

Place packing on the hatched area to avoid dust entry.

(@]
O] £
OPENING _ ]
] I -
o 2%
' N ; o]
4 X MA MTGHOLES / !
P K P
W
Model -
CIMR-F\_I_I_\_/I_-:_,:_:I w HI G I J K N P Q MA
23p7 250 455 15 470 440 234 200 8 7.5 M6
(9.84) | (17.91) | (0.59) | (18.50) | (17.32) | (9.21) | (7.87) | (0.31) | (0.30)
25P5 250 455 15 470 440 234 200 8 7.5 M6
(9.84) | (17.91) | (0.59) | (18.50) | (17.32) | (9.21) | (7.87) | (0.31) | (0.30)
>7P5 250 455 15 470 440 234 200 8 7.5 M6
(9.84) | (17.91) | (0.59) | (18.50) | (17.32) | (9.21) | (7.87) | (0.31) (0.30)
2011 300 580 20 600 560 284 250 8 10 M8
(11.81) | (22.83) | (0.79) | (23.62) | (22.05) | (11.18) | (9.84) | (0.31) | (0.39)
2015 300 580 20 600 560 284 250 8 10 MBS
(11.81) | (22.83) | (0.79) | (23.62) | (22.05) | (11.18) | (9.84) | (0.31) (0.39)
2018 360 580 20 600 560 344 300 8 10 M8
(14.17) | (22.83) | (0.79) | (23.62) | (22.05) | (13.54) | (11.81) | (0.31) | (0.39)
2022 420 980 20 600 560 404 370 3 10 M8
(16.54) | (22.83) | (0.79) | (23.62) | (22.05) | (15.91) | (14.57) | (0.31) | (0.39)
2030 470 680 20 700 660 454 350 8 10 M8
(18.50) | (26.77) | (0.79) | (27.56) | (25.98) | (17.87) | (13.78) | (0.31) | (0.39)
2037 470 680 20 700 660 454 350 8 10 M8
(18.50) | (26.77) | (0.79) | (27.56) | (25.98) | (17.87) | (13.78) | (0.31) | (0.39)
Fig. 4.6 Panel Hole Dimensions



4.5 INSTALLATION CONDITIONS

Take the following requirements into account when designing a control panel to contain the
inverter.

451 Installation Location

(1) Avoid water and oil splashes.

- % - Entry of water or used oil into the inverter may deteriorate insulation and cause a

ground fault.

(2) Avoid direct sunlight.

- % - Radiant heat of the sun may raise the temperature in the inverter over the operating

temperature range and significantly reduce life of electronic components.

(3) Avoid harmful gases and liquids. Avoid locations where there is excessive dust or iron
particles.

- % - Corrosion by harmful gases or adhesion of dust may deteriorate insulation resistance

and cause a ground fault.

(4) Design cooling air ducts and heat exchangers adequate to dissipate heat output from the
inverter. Table 4.4 lists heat dissipation from inverters of different capacities.

- % - If heat dissipation is insufficient, a heat sink overheat prevention function is

performed even when the output is within the rating.

(5) The inverter houses a heat sink cooling fan on the back. Leave 150 mm or greater
clearance on the upper (exhaust) and lower (entry) sides of the fan to prevent cooling
performance deterioration. Table 4.4 lists required cooling air capacity for inverters of
different capacities.

- % - If air flow is obstructed and insufficient cooling air is supplied, a heat sink overheat

prevention function is performed even when the output is within the rating.

(6) Although the control panel built-in type inverter is operable at 0°C to +55°C, input air to
the heat sink must be 45°C or cooler.

- % - If hotter air is input, heat dissipation from the heat sink is hindered and a heat sink

overheat prevention function is performed even when the output is within the rating.

(7) Input and output terminals and control signal connectors are on the bottom of the inverter.
Provide clearance under the inverter for wiring.

- % - If wiring space is insufficient, control boards and terminals may be squeezed during

wiring, causing unpredictable troubles.

(8) As shown in Fig. 4.7, cooling efficiency can be improved by making the control panel itself
into an air duct and projecting the inverter unit in the duct to expose the heat sink
directly to cooling air. If a heat exchanger is required, the capacity can be reduced by
this method.

(9) Place packing on the unit mounting portion to prevent entry of dust.

- % - If no packing is used, water or iron particles may enter from the joint and deteriorate

insulation to cause a ground fault.

(10) When the inverter unit is mounted on the same plane as the servo unit, use an adapter for
the inverter unit to compensate for the difference of the heat sinks. (See Fig. 4.7.)

(11) When circulating air in the cabinet for cooling, do not blow the air directly against the
inverter unit.

- % - Although surface of the PC boards is finished with vanish, adhesion of water or dust

may cause unpredictable troubles.

(12) Take periodical inspection and maintenance of the inverter into account when designing



the control panel. Be sure to leave sufficient space to open and close the PC board
mounting frame. Also provide clearance of 30 mm or greater from each end panel of the
inverter. {(See Fig. 4.8.)

- % - If the above clearances are not provided, proper inspection and maintenance will be
impossible.
% o b UPsie
x [A
(2] N
Q
g —~
= v -~
= AIRDUCT
g T —J . d E3 T
= == INVERTER
[ | 2 Smm Wmm V)
7 (1.18inches] | (1.1 inches] -
INVERTER HEAT SINK / QRASOVE OR ABOVE’
A
w
>
(&)
o
<
% 1CN  zCN 3CN
3 1]
o~ [RAEg i
e ‘ = *,
1l AL
E = A 7
B ADAPTER™  DOMNSIDE
Fig. 4.7 Side View of Installation Fig. 4.8 Front View of Installation

4.5.2 |nstallation Orientation

For cooling efficiency and ease of maintenance of the inverter, install it vertically with the

input and output terminals on the lower side.

- % - If the inverter is installed in a horizontal position, heat accumulates in the unit and
may exceed the operating temperature range, and the life of electronic components
may be significantly shortened.

Table 4.4 Inverter Calorific Value and Cooling Air Capacity

Cinverter fodel 237 | 25P7 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037
Output Continious | 30-minute {Continuousi 30-minute [Continuous] 30-minute |Continuous] 30-minute |Continuous | 30-minute {Continuous] 30-minute i 30-minute {Continuous| 30-minute |Continuous| 30-minute
Built-in Type 232|326 | 345|475 | 462 | 608 | 546 | 786 | 789 [1056(1027|1279|1365|1623|1416|1952|1600|2078
Calorific Outside of
?\lﬁ;ue Totally- heat sink 101 | 1811203306 {301 | 417 | 364 | 550 | 571 | 785} 747 | 940 [1037/1241{1072{1500{1206]1569
enclosed - -
Type :?esalttjesi%( 131 145|142 | 169 | 161 | 191 | 182|227 | 218 | 272 | 280 | 330 | 328 | 383 | 344 | 452 | 394 | 509
Front Air Capacity (m®/min) 1.8 35 5.1 6.4




4.6 STANDARD WIRING DIAGRAM

(1) 200V Series

g HIGH-SPEED
VBRI AG SPINDLE MOTOR
y (Note) u COOLING FAN
R v ,___3®
—C R U U OO
THREE-PHASE s T v M
POWER SUPPLY === s v !
AWAC —_ T W W
E E
1CN 3CN |
19.77.2 75, -
coM K5050%.como MM — ;
6 R = - H '
cumm— PA 116 il 3
> 7 | EMG pa W[ o] 4
FWD —
o REV PB 18 L 5
o *PB _[19]] P | 5
g 1(1J %E(u\m Pe P 7
T
y 17] SSC(5V) »PC Tl 1ey | :
- B RST  V.COM b
N |
§ | DAS THSA | 8 P oS
° +24
o 151 PPI Y COM ThHse _| oll fPT ] i
- 16 | ORT ss 17 T 10
. 17] LGR EXTCOM  v) =
18] Mer [ .
- 3 | SCOM
e 1 Y 2CN |
NE =" | ss AXP pAO _[T6 =
f V) * PAO _| 17 ]
' elo] PBO _[18 7
1| zspo D xpsO I8 T DIGITAL SPEED
U] AGR PCO _| 14 L REFERENCE
3% | SDET *PCO _| 15 T BCD BIN
3| TOET Ss 12 T Tdigit | edigit |
3] TLE (FG
38| ORG 1 — 1
39| ORE 2 -— 2
41 TALM D2 _{ ¢ o g | — | 8
41| com1 D3 _| 3 ]
S R
43 FLT o
4 06 _1 8 —o—] 40 | 4 | 64
07 7 o
08 | 8 ] 80 | 8 | 128
gj ig? Ds 18 o] 100 | 10 | 256
%] FCo o it ] 200 } 20 | 512
7| FC3 12 |12 400 | 40 1024
D — O
25 | COM2 COMO 13 800 | 80 (2048
1CN
SM (7]
ov| 48 g@
w 50
| ov) 49 @
1
Z
sSG 3 Note: Cooling fan terminals for model!
V) CIMR-VM. " 2037: 200V 3-phase, u, v, w.

Fig. 4.9 Standard Wiring Diagram (200V Series)
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(2) 400V Series

THREE-PHASE
POWER SUPPLY :
AVAC TS R
—C) S
SNGLE-PHASE
POWER SUPPLY —< T 200
(Note 2) 200VAC —<

COM

s 200

RDY

[ EMG

1CN

VS-626 VM3

HIGH-SPEED

AC SPINDLE MOTOR
(Note 1) u’ COOLING FAN:
9 DO
: U o0
o M
w
< |
' b

4
| o
1 i
{PI 7
8 | FWD T
] TLH ]
1] TLL NG T y
12 | ssc(sv) -t -
B] RST  ov.oOM b
o Loorg
» | DAS Ll 1
51 PP +24V COM 28 Lz—o_l
- 16| ORT 10
o Tli7l LGR EXTCOM 5
o 18] MGR i
SPEED  ———f—r— 3 -?SOM 2CN
REFERENCE ——— 1 & AX? P06 _
[ owv gtél *PAO _[ 17 P
. PBO _ 18 !
DR «ppo [0 T+ DIGITAL SPEED
SU— f\g’;D peo T HFT—— REFERENCE
SDET * PCO _| 18] | BCD BIN
TDET ss_|2 id 3-digit | e-disit B
TLE (FG&) = —
7 ORG ' 1 L
ORE 2 | — | 2
D1 _| 4 | — | 4
45| TALM 02 _] 8 — 8
— 14l { COMI 02 10| 1 | 16
e FLT D5 _| § 20 2 32
IR |73 S ] R 40 | 4 | 64
D TH——"— [80 | 8 | 128
SR <l el D9 19 - o] 100 | 10 | 256
| FC1 - ]
T ] rce oo 1L o< 1 200 20 | 512
] FC3 D12 T > 400 | 40 1024
Ul etel 4 como _[1 800 | 80 |2048

Notes:
1. Cooling fan terminals for mode! CIMR-VM; 4037 : 200V 3-phase, u200, v200, w200.
2. Control power supply for model CIMR-VM, 4037 : 200V 3-phase, r200, s200, t200.

Fig. 410 Standard Wiring Diagram (400V Series)
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(3) 200V Winding Selection Type Series

MAGNETIC CONTACTOR HIGH-SPEED
VS50 VM3 FOR WINDING SELECTION AC SPINDLE MOTOR
- ) OOEJUNGFAN_
THAEE-PHASE Y
POWER SUPPLY v
— R U
200VAC o~
N
— T w
| +2v  [10]
1%1 cc [
210778 cAal 12
CoM 29.30.31.32. COMO car T3 .
O 6 [R a——
> 7 | EMG
y—(ﬂc: 8 FWD E
L o= 3 | REV 3CN
L ot 10] TLH +5V A5, i~ 1
~ 1] TLL(INC) VT — 7 .
N 12| SSC(SV) PA 16 : ! 3
b H3[ RST  VCOM s pa THIT 0T 2
by alcaw  [T] P8 18 I 5
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Fig. 411 Standard Wiring Diagram (Winding Selection Type)



4.7 WIRING SPECIFICATIONS

Take the following into account when selecting the inverter power cables, motor cooling fan
power cables, and control signal lines.

4.7.1 Power Cables and Terminals

Table 4.5 lists the rated current, types and size of cables, and terminal size of the inverters.
Layout of the motor terminal box is shown in Fig. 3.1 (Motor construction). Layout of input
and output terminals of the inverters is shown in Par. 4.4 (DIMENSIONS).

Table 4.5 Power Cable Specifications

Cable Nominal Cross Section (mm?* Terminal Mame and
Inverter 130-minute i -regi i Inverter

e (R SOV | Tt o0 Ao | D, | oy
el ) (IV,W) Cable Cable (CT) Input |Output S
23P7 | 22 3.5 2.0 3.5 M5 M5 M4

25P5| 33 55 3.5 5.5 M5 M5 M5

27P5| 45 8.0 5.5 8.0 M5 M5 M5

2011 | 66 14.0 140 14.0 M8 M8 M8

200V | 2015 90 30.0 22.0 22.0 M8 M8 M8
2018 | 1M 38.0 22.0 28.0 M8 M3 M8

2022 | 132 50.0 30.0 50.0 M8 M8 M8

2030} 180 — 50.0 — M8 M8 M8

2037 | 222 — 60.0 — M8 M8 M3

47P5| 22 35 2.0 3.5 M5 M5 M5

4011 | 33 5.5 35 5.5 M8 M8 MS8

4015 | 45 8.0 5.5 8.0 M3 M8 M8

400V 4018 | 55 14.0 8.0 14.0 M8 M8 M8
4022 | 66 14.0 14.0 22.0 M8 MS8 M8

4030, 90 30.0 22.0 30.0 M8 M8 M8

4037 | 111 38.0 22.0 30.0 M8 M8 M8

4045 135 50.0 30.0 50.0 M8 M8 M8
Terminal Simbol 1%’,% %"’\g %’v’%

* Cable size is selected assuming external suspended wiring of single 3-core cables at an ambient temperature of 30°C.
Maximum allowable conductor temperature is 60°C for the IV, VV, and CT cables, and 110°C for the 600V
flame-resistant crosslinked polyethylene cable.

- /\ - Notes on selecting cables when the ambient temperatures are high
If the ambient temperature is higher than 30°C, allowable current of cables is decreased.
Refer to the rated current in Table 4.5 and select appropriate cable size according to JIS
standards or the technical data provided by the cable manufacturer. Related JIS
standards are as follows:
IV: JIS C 3307
VV: JIS C 3342
CT: JIS C 3302
The flame-resistant crosslinked polyethylene cable shall conform to Japan cable industrial
standard JCS No.360.




47.2 Control Power Cable and Motor Cooling Fan Power Cable

Inverters of the 200V series require no external control power supply because they have a
built-in control power source connected to the main circuit power source. On the contrary,
inverters of the 400V series require single-phase 200V power. Motor cooling fan also requires
single-phase 200V power. Table 4.6 lists types and size of the cables and terminal size.
Layout of the motor terminal box is shown in Fig 3.1 (Motor construction). Layout of input
and output terminals of the inverters is shown in Par. 4.4 (DIMENSIONS).

Table 4.6 Control Power Cable and Motor Cooling Fan Power Supply

Cable Terminal Name and Size
Inverter Cable Nominal Inverter Terminals .
; Motor Cooling
Cable Type Cros(sm%ectlon Contro! Power Cooling Fan Fan Terminal
Supply Input Output
200V series 600V vinyl- M4 M4
Sheathed cable 2.0
400V series av,vvy M4 M4 M4

4.7.3 Control Signal Lines

Table 4.7 lists types and sizes of control signal connectors and cables. Layout of the motor
terminal box is shown in Fig. 3.1 (Motor construction). Layout of input and output terminals
of the inverters is shown in Par. 4.4 (DIMENSIONS).

Table 4.7 Specifications of Control Signal Connectors and Cables

Between NC,~PC and Inverter Between Inverter and Motor Encoder
Cable Connector Connector Cable Connector

0.3mf Concentric 50-core
or 600V vinyl Sheathed | \SLCN
cable (IV) (50 pins) Complex KQVV-SW 1

(0.5md )* pins (3CN) t AWG 22 X 3C MLp.12#

MR-20LF AWG 26 X 6P -

Complex KQVV-SW N (20 pins) | YASKAWA drawing No. | (12 Pins)
AWG 26 X 6P MR-20LM? DP 8409123
YASKAWA drawing No. (20 pins)
DP 8409123

* For the 1CN signal line except for the analog signals such as speed reference, 600V vinyl sheathed
cable (IV) can be used. When this cable is used, the signal and power cables must be separated and
the cable extension must be as short as possible (20m or less) to reduce noise.

t The diameter of the wire bundle must not be greater than the connector leading port.

MR-50LF: 16mm dia.
MR-20LF, LM; 11mm dia.

The signal and power cables between the inverter and the motor encoder must be separated and

the cable extension must be as short as possible (20m or less) to reduce noise.

# For details of motor encoder connector, refer to Table 3.5 in Para. 3.6.

++

Note: Do not run the signal and power cables in the same duct and do not bundle them. Malfunction of the equipment
may OCCur.



4.7.4 Control Signal Connectors Terminal Assignment

Fig. 4.12 shows terminal layout of the control signal connector.

Also refer to Fig. 4.9 to 4.11
(Standard connection diagrams) when designing interface with NC or PC. For explanations

about control signals, see Par. 4.8, “Control Signals.”

50 49 48 47 46 45

44 43 42 41 40 39 38 37 36 35 34 33
LM|OV |0V )| SM TALM FLT)|\FLT FLT|COM

coMm! Nc | NO 1 CHWE| ORE |ORG | TLE TDETISDET|AGR |ZSPD

32 31 30 29 28 27 26 25 24 23 22 21 20 19
COM|{COM COM|COM | COM

0 0 0 0 0 FC3 | FC2 COM FC1 | FCo COM |COM |COM |COM

2 0 0 0 0
18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
SSC [TLL SS
MGR{LGR |ORT | PPI [CHW|RST (SV) [(INC) TLH|REV |[FWD|EMG RDY|DAS| 0V |[SCOM OV) +15V

PCB Side Connector ; MR-50RMAG
Cable Side Connector ; MR-50LF (G)

(@ CONTROLLER 1CN

14 15 16 17 18 19 20 20 19 18 17 16 15 14
PCO |*PCO/ PAO jxPAQ| PBO [*PBO (E(S;) FG | «PB| PB | xPA| PA |xPC| PC
8 9 10 11 12 13 13 12 11 10 9 8
D8 | D9 | D10 | D11 | D1z | M CA2 | CAl| CC |+24 V|THSB|THSA
1 2 3 4 5 6 7 7 6 5 f 3 2 1
Di | D2 | D3 | D4 | D5 | D6 | D7 (g\sf) 5 Vi+5VI+5VIiO0OV |0V |0V

PCB Side Connector ; MR-20RFAG PCB Side Connector ; MR-20RMAG
Cable Side Connector ; MR-20LM (G) Cable Side Connector ; MR-20LF (G)

(b) CONTROLLER 2CN {c) CONTROLLER 3CN
Notes: The terminal layout is a view of the board connector viewed from the engaged part.

In the figures, [] indicates an input signal to the inverter, whereas (2 indicates an output signal from the inverter.
Pins 10 to 13 of 3CN are winding selection input-output signais.

For the terminal layout of the motor encoder connector, see Table 3.5.
Asterisk () with the 2CN and 3CN signals indicates reverse rotation signal.

oaeNS

Fig. 410 Connector Pin Location




4,75 Notes on Wiring Power Cables and Control Signal Lines

Complete VS-626VM3 interconnections, following the instructions given helow.

(1) Control signal leads (1CN to 3CN) must be separated from main circuit leads (R, S, T, U,
V, W) and other power lines and power supply lines to prevent erroneous operation caused
by noise interference.

- % - If a signal line (especially the motor encoder signal line) runs along a power cable, the

dv/dt noise from the power cable may cause a serious malfunction.

(2) When a twisted shielded lead is used for the control signal line, the terminal must be
insulated as shown in Fig. 4.13, except for the motor encoder signal line between the
inverter and the motor which must be connected on both ends because the encoder signal
line in the motor is a multicore shielded cable. The extension of the control signal line
including the encoder signal line must be 20 m or less.

- % - A longer motor encoder signal line between the inverter and the motor may result in a

voltage drop in the line, reducing encoder power voltage and causing a serious
malfunction.

SHIELD SHEATH ARMOR

&

)
TO SHIELD SHEATH TERMINAL NEVER CONNECT

INSULATE THESE PARTS WITH INSULATING TAPE.

Fig. 413 Shielded Lead Termination

(3) Make a positive grounding using ground terminal E on the casing of VS-626VM3.

» Ground resistance should be 100 or less.

» Never ground VS-626VM3 in common with welding machines, motors, and other
large-current electrical equipment, or ground pole. Run the ground lead in a separate
conduit from leads for large-current electrical equipment.

- Use ground lead listed in technical standards of electric installation and make the length as
short as possible.

+ Even when VS-626VM3 or motor is grounded through its mountings such as channel base or steel
plate, be sure to ground VS-626VM3 using the ground terminal E.

» Where several VS-626 VM3 units are used side by side, all the units should preferably be
grounded directly to the ground poles. However, connecting all the ground terminals of
VS-626VM3 in parallel, and ground only one of VS-626VM3 to the ground pole is also
permissible (Fig. 4.14 (a)). However, do not form a loop with the ground leads (Fig 4.15 (b)).

O X O X

0 |0

(a) Good (b} Poor (a) Good (b) Poor
Fig. 414 Grounding of Three VS-626VM3 Units Fig. 415 Grounding of Motor and VS-626VM3



(4) Phase rotation of input terminals (R, S, T) is available to each direction, clockwise and
counter clockwise.
(5) Never connect power supply to output terminals (U, V, W).
~ % - If the power supply is connected to an output terminal, excess current flows and
internal transistors may be damaged.
(6) Connect inverter output terminals (U, V, and W) to corresponding motor terminals (U, V,
and W).
~ % - Wrong Connection may cause motor buzzing and vibration, or improper rotation.
(7) It is not guaranteed that failures are caused by grounding or short-circuiting of output
cables. Be careful not to let cables come in contact with the casing.
(8) Never connect phase advancing capacitors between the inverter and the motor. (Fig. 4.16.)
- % - Inverter output overcurrent protection may be activated or the motor may hunt.
Phase advance capacitors may be overheated or damaged by high-frequency
component of inverter output voltage.

T
VS-B28VM3

-

[NEVER CONNECT PHASE ADVANCING CAPAGITOR)

Fig. 416 Removal of Phase Advancing Capacitor

(99 When a ground fault interrupter or leak relay is used, it must be well-balanced and placed
in the power supply line as shown in Fig. 4.17.
Since output from the controller contains a high-frequency component, zero-phase current
may flow through the electrostatic capacity-to-ground of the inverter-motor cable (C1) or
the electrostatic capacity-to-ground of the motor (C2), improperly activating the ground
fault interrupter. To avoid this, observe the following:
(a) Make the cable between the inverter and the motor as short as possible to reduce steady
zero-phase current.
(b) Set a rated sensitivity current high.
(¢) Use a ground fault interrupter for inverter or impulse wave inactive ground fault
interrupter.

powen  GAOUND FAULT INTERRUPTER

SUPRLY [ . ‘
I7y] —0 o /AVA\l A R.S. T UV.W
Y 1

;;C 7;.70 2

Fig. 417 Installation of Ground Fault Interrupter



(10) If both the VS-626VM3 inverter and magnetic contactor are placed in the same control
panel, the controller may sometimes operate erroneously due to the noise generated from
the coil of the magnetic contactor. Connect a surge absorber in parallel with the coil of
the magnetic contactor. The surge absorber will absorb the energy stored in the coil of
magnetic contactor and thus must have a capacity suited to the coil. YASKAWA’s
magnetic contactors and surge absorbers are shown in Table 4.8.

CAUTION
Never connect surge absorbers to the output terminals (U, ), W) of the controller.

- % - If there is no surge absorber, making or breaking of the magnetic contactor generates

surge voltage from the winding, disrupting the signal on the inverter control signal

line.
Table 4.8 Surge Absorbers
Magnetic Contactor Surge Absorber*
and Control Relay
Type Type Specifications Code No.

Magnetic-contactort
HI-10E, -20E, -25E,

-35E, -50E, -65E,, 950VAC
-80E,, -125E, DCR2-50A22E 0.5 2 F4200Q 002417

200V | Control Relay
Class | RA-6E, RL-33Et

Control Relay

Ly-2, -3t 250VAC
HH-22, -23* DCR2-10A25C 0.54F+2000Q 002482
MM-2, -4%

* Made by MARCON Electronics. Co., Ltd.

For contactors other than those listed above, use the following absorbers:
* For 200V class: Type DCR 2—50A22E

Made by YASKAWA Control Co., Ltd.

Made by Omron Corporation.

Made by Fuji Electric Co., Ltd.

Hrt—t

(11) To switch two or more motors by making or breaking of an magnetic contactor between
the inverter and the motor as shown in Fig. 4.18, the circuit must be opened or closed
when the motor stops and there is no current. To switch the motor, the encoder signal
must also be switched.

- % - If the magnetic contactor is opened or closed during motor operation, overcurrent

flows in the inverter and the motor, and the inverter may be damaged.

R U {}
s v I 3@
T INVERTER W i1
VS-626VM3
' L

‘ it M
Fig. 418 Connection for Switching Motors




(12) The high-frequency components contained in the I/O (main circuit) of the inverter may
cause radio frequency interference to nearby radios. If this occurs, the interference can be
reduced by the use of a noise filter. It is also effective to run the power cables connecting
the inverter to the motor and those that connecting the inverter to the power supply in
grounded metal ducts. Fig. 4.19 shows an example of connecting a noise filter to the
power supply. The recommended filter is described in Par. 5.5, "Noise Filter.”

Fig. 419 Example of Connecting a Input Noise Filter



4.8 CONTROL SIGNAL

4.81 Sequence Input Signal

For input signals, take the following conditions into consideration.

(1) Possible input methods are 0V common, +24V common, and external common. Select one
input by the selection connector on the controller (shown in Fig. 4.20).

(2) Before changing the selection connector, turn off the power.

- % - If the selection connector is changed when the control power supply is ON, the control

power supply is short- circuited and the PC boards may be damaged.

(3) Insert the selection connector so as to connect terminals in a column, namely 1 and 2, and
3 and 4. (See Fig. 4.21)

- % - If terminals in a line are connected, the +24V power supply is short-circuited and the

PC boards may be damaged.

(4) When the external common input method is selected, prepare a +24V power supply (20V
to 26V) for the input signal.

(5) When relay contacts, etc. are used, the contact capacity must be 30V or above (5mA or
above).

(6) The filter in the level shifter circuit in the input section causes approximately 5 ms delay
in the signals.

(7) Fig. 4.21 shows the input circuit, and Table 4.9 gives the signal functions.

(8) The ON/OFF state of the input signal can be checked by control signal V1-09.
See Fig. 4.22 for the display. See par. 13 for operation.

) SELECTION PIN
e

1 3
® |1 oveom 2@4
® 2 +24 VCOM ;i Select one input and insert the selection oin.

1 3
® |3 EXTCOM 24
O 1CN

- A -Before changing the selection pin. turn off the power.
Insert the selection pin in a posgition shown in the figure.

Fig. 4.20 input Method Selection Pin



Oo0——n

COM

i
3.9 kﬂﬂ] ! i *: E
- ' ————————— =

3
7 Ili 3 1 | 31 |
pd 4 2 4 2 4

o

P

oM +24V/COM
CoMm [ 3 EXTCOM
1 . 3 1 31 ‘ 3
4 4 2_1 4 2 4
1
+24V
(b) +24V Common Input Method Interface
+04y
(or 0V)
o l 3%k _ ,
3.9knﬁ * #:t |
I !
0VCOM +24VCOM EXTCOM
com 1 31 3 ‘ -
o | | 1§, AU
(or+e4v) 2 42 4 ’—2 ] 4
(c) Common Input Method Interface
Fig. 4.21 Input Interface Circuit
c— C 1] [ n] —3 | sn—
RDY EMG FWD REV THL
c——— C | C ) C 1} —)
TLL 35C RST CHW PPI
1] L ) L ] C 1] | ——
ORT LGR MGR DAS CHWA
Notes: 1.

Input signal of “Closed Status” is indicated by lighting a lamp.

2. CHWA indicates the state of auxiliary contacts (3CN@-@).

Fig. 4.22 Display of Input Status

56 —




Table 4.9 Functions of Sequence Input Signals

Signal

Connector
No

Pin No.

On
Signal

Function

Ready

1CN

CLOSE

» If[RDY]is closed during operation, the base is
immediately blocked to shut down motor current. Close
again to restart.

» By changing the selection signal C1-37 (SEL 2) Bit3 and 2,
becomes the following status. “i11” When is
opened during run, the motor will rapidly be stopped by
regenerative braking . Then, the current is interrupted to
open the MC.

“1: When is opened during run, the motor will
rapidly be stopped by regenerative braking.
Then, the current is interrupted, but, MC is still closed.

- When[RDY]is not used and input method of 0V common
or +24V common is selected, connect 1CN-pin No.6 to pin
No.20.

When the external common input method is selected, always

close externally.

Forward
Run
FWD

Reverse
Run
REV

1CN

CLOSE

CLOSE

« With [RDY | and [EMG/ closed and the speed reference Posi-
tive, when |FWD| is closed, the motor runs CCW as viewed
from drive end; and when is closed, the motor runs
CW. Therefore, when speed reference and run signals are
combined, the motor runs in the directions shown below.

SPEED REFERENCE| ® S
Signal REV] | cw | ccw

» When the signal is opened during run, the motor is stopped
by the regenerative braking and when the motor speed reaches
to zero, the motor current is interrupted by gate blocking.
The acceleration time is set with the soft start constants

(C1-10 Tsrs) .

» The time between halt and 100 %6 rated speed can be set
between 0.1 and 180.0 seconds. However, for some load
inertia values, the accel “decel time may be exceeded than
the soft start set time.

+ [FWD] and [REV | should be closed at least 15ms after :
are closed. [FWD/| and [REV | should not be closed before
[EMG] and [RDY] .

EMG [cLoseD
RDY {cLosED
|
|
(Fwo] or [REv]! [CLosED
- -

15ms and above

« When both [FWD| and | REV | are closed, the motor stops.
In this case, if whichever of them becomes open, the motor
resumes running, so that care must be taken to avoid accident




Table 4.9 Functions of Sequence Input Signals (Cont’d)

Signal

Connector
No

Pin No.

On
- Signal

Function

Forward
Run
Reverse
Run
REV

1CN

CLOSE

CLOSE

« When or is closed, the motor runs at the speed
specified by a speed reference. Be sure to first set a speed when

running the motor.

SPEED REFERENCE |

~
~

[Fwo] or [REV]  TGLoseD

- When a trouble occurs during run, base is blocked immediately to
interrupt the motor current.

« Open and signals before turning power ON. If
either or is opened, motor cannot be started.

Emergency
stop
EMG

1CN

OPEN

+ Operation is ready within 2.5 seconds after closing .
During the delay time, the main circuit capacitor is charged.
Note: If the charge of the main circuit capacitor is performed several
times during a short period, charging circuit may be easily
deteriorated. Therefore, take sufficient time between the charges.

+ When is opened during run, the motor is quickly stopped
by regenerative braking, and then, the current is interrupted and
MC is opened. Even when the motor is not stopped, the current
is automatically interrupted after 10 seconds.

+ After opening , operation will not be ready even after
closing again unless and are opened.

+ When is not used and input mehod of 0V common or
424V common is selected, connect pin No.7 to pin No.19. When
the external common input method is selected, always close
externally. '

Torque
limit

Incremental
Signal

1CN

10

11

CLOSE

CLOSE

« These signals temporarily limit motor torque during operation.

- When or is closed, torque is limited. In this state,
torque limiting signal is output.

+ The torque limit level when is input can be set up for
external operation torque limit level C1-24 (TLgxr) from 5% to
120% of the 30-minute rating.

«[TLL] level is a half of .

« Even if and are simultaneously closed, will
close before .

TORQUE 120%
LIMIT
LEVEL

I CLOSE |

or —————-2=E0k

+ When or is not used, leave pin Nos.10 and 11 open.

- This signal is used for incremental operation during orientation
control. The signal is input to pin 11 when bit 0 and bit 1
of select signal C1-36 (SEL1) are set to “” and “ } 7,
respectively.

. is effective when input simultaneously with or before .

o If is input when power is turned ON or without absolute
positioning, an incremental error (code: F-d15) occurs.

» When is input after , incremental operation is
started from the stop position at that time. Therefore, absolute
positioning must be performed in advance if positioning precision
is required.




Table 4.9 Functions of Sequence input Signals (Cont’'d)

Signal Connestor Pin No. .On Function
No Signal
Soft-start 1CN 12 CLOSE | » This signal is for cancelling the soft start function so that
Cancel speed reference 1s changed by speed command without
350 delay, for inching or other special control modes.
* When is closed, the accel ~“decel set time is neglected,
and the motor is accelerated or decelerated in short time by
Servo Mode the current limit accel ~decel function.
Signal . Whenis not to be used, leave pin No.12 open.
CLOSE | « Selecting “}” on bit 3 of selection signal C1-36 (SEL 1)
permits change to servo mode for solid tap, etc.
SEL 1
st 76943210
bbbl
E| " . Goft start cancel at ICN-1?2 “close”
¢ : " :Changes to Servo mode at ICN-12 "close”
{The gain of speed loop. etc. changes to servo made)
* The following control constants are effective only when servo
mode is selected:
* Speed control ratio gain: C1-05, 07
* Speed control integral time constant: C1-06, 08
* Servo mode flux level: C1-31, 33
» Servo mode base speed ratio: C1-32, 34
Speed 1CN 15 CLOSE | - This signal is for selecting P,/PI control of speed regulator.
Regulator ® * When[ PPI Jis closed, the speed controller switches to P control
PPl OPEN regardless of the operation state.
(PD « When not performing P control, leave pin No.15 open.
Selection | | | e
+ This signal is used to increase sensitivity of the load factor
meter ten times to improve the SN ratio when load is light.
* The load meter 10-times switch signal is input by setting bit
Load factor CLOSE | 4 of select signal C1-35 (SEL1) to “ }”
meter SEL 1
sensitivity
10-time Bt 765482170
(I T N I A
E “ 17 :3elect P control when ICN-15 is closed.
1 < inorease sensitivity of the load meter ten times when ION-15 is closed.
Speed 1CN 5 OPEN | * The type of speed reference input [analog input (10V_71009)
Reference (analog)| or digital input] is selected with this signal.
. * When is opened, 1t is analog speed reference, and when
Selection CLOSE | it is closed, it is digital speed input.
Signal (digital)| - The following four can be selected for digital speed input.
DAS » 12-bit binary (preset at the factory before delivery)
+ 3-digit BCD
« 2-digit BCD
* Internal speed setting
* These selections are determined by selection signal C1 (SEL2).




Table 4.9 Functions of Sequence Input Signals (Cont’d)

Signal Connector Pin No. 'On Function
No. Signal
Alarm 1CN 13 CLOSE | « This signal is for restoring the run ready state after elimina-
Reset | ting the cause of the tripping of the protective circuit, as the
RST result of overcurrent or overload.
OPEN | « [RST lis effective only after the tripping of a protecting cir-
cuit.
* While or is closed, or is closed, resetting
" 1s not possible.
* The switch incorporated in the digital operator equ-
ivalent to this signal in function.
» Resetting is effected by edge signal.
Therefore, close [RST |and open it.
» In the protective circuit sequence, malfunction has priority.
An example of the timing chart for resetting is given below.
RUN L] '
FAULT INDICATION . . .
F-700
MAL FUNCTION — -
SIGNAL PROTECTIVE | RESET END
CIRCUIT TRIP
Winding 1CN 14 CLOSE | - This is a command signal of motor winding selection control.
Selection (low * When is opened, high-speed winding is selected.
speed ) When. it is closed, low-speed w1nd1‘ng 1s selec.ted:
» Windings can be selected even during operation.
OPEN | - After winding selection is commanded by , the gate
(high is blocked until winding selection is completed. If this state
speed)! continues over the set time, it is determined as a winding

selection operation failure (code: F-100) and the machine
is stopped.

HIGH-SPEED WINDING

1y
WINDING

GATE BLOCK
R

* If the command of does not match the status of
winding when power is turned ON,the commanded winding is
selected.




Table 4.9 Functions of Sequence Input Signals (Cont'd)

Signal  |COMtO) pinyg | N Function
No. Signal
Orientation 1CN 16 CLOSE | + This is a command signal of electric orientation.
* When is input, the spindle is immediately moved
and stopped at a specified position.
* Open when replacement of a tool or workpiece,
or any other work has been performed in the positioned state.
« If an emergency stop occurred during orientation, operation
cannot be restarted unless is opened.
* Open before turning power ON. Otherwise,
operation cannot be started.
» If there is no orientation card (option), use the motor encoder
signal for positioning.
* When is not to be used, disconnect pin 16.
M Gear 18 L + These signals change parameters such as gear ratio and gain
Selection (CLOSE)| to optimize control according to gear selection of the spindle.
Signal
« Use the gear select signals as listed in the table below.
L Gear 17 L MGR | LGR Fnuction
Selection (CLOSE) -
Signal H H H—gear selection
L H M —gear selection
H L L —gear selection
L L M —gear selection
» For gear ratio and gear selection, see Table 4.10.
Table 4.10 Gear Selection by Gear Ratio
Number Spi Gear Selection
. . pindle Speed
of Gear Ratio Gear Ratio (= ——— G ——
Speeds Motor Speed M Gear (MGR) | L Gear (LGR)
— 2.5 0.6 X ™
e —
0.8 0.15
1 - — O X
0.6 0.05
— , X O
HIGH e ) X X
LOW 08  0.15 O X
HIGH IR X X
2 0.6 0.05
LOW _— X @)
08  0.15
HIGH _ O X
0.6 0.05
LOW A X O
HIGH 2.5 0.6 X X
3 MEDIUM NI @) x
0.6 0.05
LOW i x O
Note: Consult the company on the other combinations O---ON, contact closed
of gear ratio. x---OFF, contact open
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4.8.2 Speed Reference

Table 4.11 Speed Reference Input
Signal Con;sctor Pin No. Function
Analog Speed 1CN 3 * Rated input voltage is =10VDC. If the maximum motor speed

Reference

SCOM

cannot be obtained at rated input voltage, it can be adjusted
by motor speed adjustment constant C1-12 (SADJ) .

* The allowable input voltage is =12 VDC.
However, since the controller limits it at 105% or 110% of
rated value, the maximumu speed of the motor is limited at
105% or 110% of the rated speed. Select the level of speed
limit by bit 5 of select signal C1-38 (SEL3) . When “'”
is set for the bit 5, 105% is set up. When “}” isset, 1109%
is set up.

» The input impedance of is 50 kQ.

+ With various combinations of and run signals, speeds
and directions of rotation shown below are obtained.

AATED SPEED | FORWARD AUN
1 A 105%
| Z(REV} | (FWD) i
L-105V 105V
; H + t SCOM
R 0 5
| NIFWD) [ (REV) 7 !
105% 105%

REVERSE RUN

is effective and the motor runs when run signal| FWD]
or is closed.

o If is set to OV while forward or reverse run signal is
being input, the motor may fail to stop completely. To stop
the motor completely, open both the forward and reverse run

signals. (While either is closed, current flows.)

» To improve noise resistance, use shielded lead for the | SCOM
circuit.
» When setting | SCOM | manually, the reference voltage (+15V)

of the controller can be used, provided the current is kept up to
10 mA.

VS -626 VM3
]
+15V '
S
IW minimum
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Table 4.11 Speed Reference Input (Cont’'d)
Signal Con;zctor Pin No. Function
Digital 2CN 1to 12 « Two types of speed settings (Internal speed setting and

Speed Reference

D1~D12

digital speed setting) can be selected.
* The following four can be selected for digital speed inputs
(preset at the factory before delivery is 12-bit binary) .
* 12-bit binary - 3-digit BCD - 2-digit BCD
* Internal speed setting
* To select digital speed reference setup method, use bits 6
and 7 of select signal C1-37 (SEL2) .

SEL2
St 765432109
HEEEEEE
| —
Selection of Speed Settings
1CN-5,19 SEL2 (C1-37) .
DAS Bit 7 | Bit 6 Speed Setting
Open - - Analog speed setting
Closed “q ‘" 2 -digit BCD
Closed “q” “1” Binary
Closed “3 ‘1 3 -digit BCD
Closed “1” “1” Internal Speed Setting

» For digital speed (binary, BCD) and internal speed setting,
forward and reverse run are selected by contact signal of

. externally.




Table 4.11 Speed Reference Input (Cont'd)

Signal Con;zctor Pin No. Function

Digitl 2CN 1to 12 * Internal speed setting
Speed Speed setting number : 8 steps
Setting value : 9 setting for rated speed setting C1-26 (S 100)

l is input in C 141 to 48 (0.00 to 100.00)
coontrol | Symbol | Internal Speed 0 pppy
C1-41 SPD 1 1 o1
C1-42 SPD 2 s 53
C1-43 SPD 3 3 ~
Cl44 | SPD4 4 D4
C1.45 SPD 5 5 oS
C146 | SPD6 6 o6
c1at SPD 7 7 ~
C1.48 SPD 8 8 o8

* When the plural speed selecting contacts turn ON simultaneo-
usly, lower speed setting No. is available.
* When all speed selecting contacts turn OFF, speed setting is 0.
*» During operation, setting constants (C1-41 to 48 )
cannot be selected.
» External digital speed setting.

Signal | Pin No. | 12-bit Binary | 3-digit BCD | 2-digit BCD
D1 1 1 1 -
D2 2 2 2 -
D3 3 4 4 —
D4 4 8 8 -
D5 5 16 10 1
D6 6 32 20 2
D7 7 64 40 4
D8 8 128 80 8
D9 9 256 100 10
D 10 10 512 200 20
D11 11 1024 400 40
D 12 12 2048 800 80

* 12-bit Binary becomes the rated speed input reference when all
signals are closed.

» 3-digit and 2-digit BCD become the rated speed input reference
at 999 and 99 respectively.

Note: ’ghe ili‘gut signal circuit of digital speed input is the same as that of Par, 5.8.1 “Sequense Input
ignal”.



Table 4.11

Speed Reference Input (Cont’'d)

Connector| Pin

Signal Name No. No. Description
Stop Position 2CN 1 » This 1s a stop posi}ion r%ference when argitrary—position
: stop control is performed by motor encoder.
%afezsn]gi 2S ignal ;g D1 to D2 becomes the stop postion reference by setting

the bit 7 of select signal C1-36 (SEL 1) to “}”.
SEL 1
Bit' 76943210

7
.
+
|

———«1 " - 9CN DI to D2 digital speed reference
L - : " . 2CN DI to D2 stop position reference

« This is a stop position reference which is input externally
with the spindle home position assumed as O (Zero)

« For position reference, either a 12-bit binary or 3-digit
BCD may be selected.

Abso. [Binary|  Data 12-bit (0%03035%’;?}«}{)
Code 1-bit -6 to +8

Jut
U |BCD | paig 3.digit (11-bit) | (= 7990 to +799p)

. Code 1-bit —180° to 179.9°
Incre- BINATY|  Data 11-bit (000k to TFFH)
Code L-bit

mental| BCD

-6 to +8
Data 3-digit (11-bit) | (= 799D to + 799D )

+ Sign bit is - (minus) if in the ON state and + (plus)
of in the OFF state.

« @ can be obtained as a product of the data of 3-digit
BCD and C2-12 (Pecp), the BCD stop position reference
resolution.

(6<360° )

« The relation between Command signals and number of

pulses are shown in the following table.

Bit | pi Binary BCD
! M Without Code | With Code | With Code
1 1 1 1 1
2 9 9 9 9
3 3 4 4 4
4 4 8 8 8
5 5 16 16 10
6 6 32 32 20
7 7 64 64 40
8 8 128 128 80
9 9 956 9256 100
10 | 18 512 512 200
11|19 1024 1024 400
12 | 20 2048 Code Code

« In the case of binary-coded decimal notation, the content
of the signal varies with the polarity of the code.

<If it is ON>
Sum of number of pulses of the bits that are input.

00101001001

256+64 + 8 + 1 =329

<If it is OFF>
Complement of the number of pulses of the bits that are

input.
— (256+64+3+1) =—329

+ In the case of incremental, motions exceeding 180° are
not abailable in the binary notation.
However, in the case of BCD reference, depending on the
setting of BCD stop position reference C2-12 (PBCE)
reference exceeding 180° (upto *+360° maximum) are
available.




4.8.3 Sequence Output Signal

Use these output signals under the following conditions.

(1) Both +24V common and 0V common are available output methods.

(2) Signal output is insulated by a photocoupler. Prepare +24V power supply to output
signals.

(3) When 24V is applied, the output current capacity is up to 50mA.

(4) When an inductive load such as an external relay is to be switched on and off, be sure to
connect a spark suppressor inparallel with the load. The maximum allowable voltage for
the output circuit is 26V.

- % - If greater voltage than the maximum allowable is applied, the photocoupler of the

output circuit may be damaged.

(5) For a capacitive load, connect a protective resistor in series with the load to limit the
current.

- % - If there is no protective resistor, excess current flows when the photocoupler is

operated, and the components may be damaged.

(6) Fig. 4.23 shows the output circuit. Table 4.12 lists the functions of signals.

(7) The ON/OFF state of the output signals can be checked by control signal V1-10. The

status is displayed on the digital operator LEDs as shown in Fig. 4.24.

—

SENIN

Fig. 4.23 Output Interface Circuit

c— — —/—/— — ——3
Z5PD AGR SDET TDET TLE
c— [ -] C 1 [ ] | Smom—
ORG ORE CHWE FLT TALM
) — ) C ] L —] | - 3 — |
FCO FC1 FC2 FC3

Note: Output signal of closed status are indicated by the lamps.

Fig. 424 Display of Output State




Table 4.12

Functions of Sequence Output Signals

Signal Connector| Contact and Function
o Pin No unetio
» When the motor speed drops below the set level, | ZSPD
is closed. Once |ZSPD |is closed,it remains closed for 50 ms.
CLOSE
3
Zero K K IF SOOO‘r/ min f]r} GOUUJ / mi
ng \ r/min
Speed 1CN - EVERSE FORWARD
7SPD ' ZERO-SPEED DETECTION LEVEL (Cl1-19)
» The zero-speed detection level can be set up for control
constant C1-19 (ZSivL) from 3 r/min. to 60 r min.
+ Since [ZSPD) is output irrespective of and ,
it can be used as a safety run interlock signal.
» When the motor speed enters the preset range of |SCOM] ,
closes. However, in gateblock status, it is not output.
Once [AGR Jis closed, it remains closed for 50 ms.
* When this signal is used as an answer to S command in NC
program operation, the program is advanced to the next step.
* Speed agreed signal setting range of £10% to =50% of
rated speed is selected with speed agreed signal detection
width C1-20 (AGRsw)
L X 34
Speed © Operation Example of speed agreed signal
Agreed 1CN —o
x x4 SPEED REFERENCE-MOTOR SPEED
C1—20=15%
15%
| [AGR] is OPEN
0k [AGR] 5010820
0 2% 100%
SPEED REFERENCE
» When the motor speed drops below a preset level, |SDET|is
closed.
* The speed detection level is set between 0 and 1009 speed
with the preset constants C1-21 (SDyvy)
SPEED
Speed X DETECTION
. — o oy [T NT™
Detection 1CN WS ! !
-_SDET % x4
CLOSED I OPEN LCLOSED

* Hysterisis width is set in the control constants C1-22 (SDnys)

*|SDET| operates regardless of the run direction signals.




Table 4.12 Functions of Sequence Output Signals (Cont'd)

. Connector| Contact and .
Signal ™ Pin No Function
* When torque decreases below a specified level, | TDET | is
closed.
Torque T » The torque detection level can be set between 5 and 120% of
Detection 10N — 30-minute rating with the.control constants C1-23 (TD . )
TDET i * 'TDET | can be used as a signal for checking the torque limit
2z function, and for determining the load conditions.
« When external torque limit or is input;
1 i will be closed.
Torque . can be used as check signal for and .
. . —
Limit ICN _‘g
TLE % &4
* This is the completion signal of motor winding selection.
+ [CHWE | is closed during normal operation. When
is commanded, |[CHWE | is opened until the winding has
been completed. After completion, the signal is closed again.
» If [CHWE | is not output within a set time after is
input, it is assumed to be a winding selection operation
failure (code: F-000) and the operation is stopped.
Windi * During winding selection, is also opened (provided
thding % &40 that selection is started when the machine is operating at a
Selection _ constant speed) .
Completed 1ICN : S
CHWE LI
CHW
WINDING HIGH-SPEEDWINDING |
. is closed when the spindle reached near the com-
manded stop position after is input.
» While is closed, resistant torque is generated against
external force to compensate for positioning error.Therefore,
Orientation X &® tools and workpieces must be replaced while is closed.
-
Completed ICN = | «If a great external force is applied and positioning error is
F O X increased,|ORE]| is opened. Prepare an external sequence to
judge it to be an orientation failure.
* One pulse is output per one rotation of the spindle using
Spindle 2 13 the magnetic sensor signal.
e -0
Home Position | 1CN K | o | is output when spindle runs at 1000 r.”min. or less.
ORG i
x 34




Table 4.12 Functions of Sequence Output Signals (Cont’d)

Signal Connector|  Contact and Function
9 No Pin No.

» When protective circuit for overcurrent or overload tripped,
the motor current is instantly interrupted, and the motor
stops after running by inertia. Upon current interruption,
is output.

« The relay is closed at protective circuit operation.

Faul 13 The contact is NONC contact.
ault 1CN P » While is being output, open operation signal
FLT FWD/| or REV | and output a failure warning to the main
44 &
system.

. is displayed.

* For the relationship between and ,
refer to Table 4.9.

2
& 23
: O
i3
Protect x % » The contents of the protective function operation is output
Function oy by the protective function code signal.
Code | | + The contents of the protective function codes are in Table
% % 13.7.
FCO 1CN
FC 1
r S 1 %
:
-
FC3 '
F 9 ”
-«
F W _23

»| TALM | is output if motor overheating, controller overheat-
ing, or temperature rise in the control panel is detected.
Operation is continued.

« Under the following conditions, | TALM |outputs a failure
signal, shutting down current to stop the machine. Motor

. % overheating lasted one minute or longer.
Abnormality % | (Code: F900—F 901)
Alarm 1CN _"K o » Heatsink overheating lasted one minute or longer.
TALM £z Y (Code : F 903—F 904)
» Control panel inside temperature exceeded 60°C.

(Code : F 906—F 907)

» Light fault of optional function such as orientation also
outputs as | TALM | .




484 Encoder Pulse Output Circuit

[PAO #PAO PBO *PBO PCO *PCO] = indicates a reverse signal.

Encoders having home position signals (1024 pulses/rev) outputs phase-A, phase-B, and phase-C
(home position) signals.

These signals can be used for position feedback signals. Specifications of output signals are
as follows:

(1) Signal form
- Two-phase pulse with 90° pulse difference (phase A and B)
« Original point pulse (phase C)

(2) Output circuit and receiver circuit

The output circuit is a line driver in compliance with the RS-422-A specifications. Use line
receivers of matched characteristics to convert the signals as shown in the connection circuit
example in Fig. 4.25.

VS -626 VM3

2CN _ RECENVER CIRCUIT(SUPPLIED BY CUSTOMER)
16| | PAO 7Y
Tt 1
PHASE A——[X’L P R+ [11] c‘rﬂ>——— PHASE A
17 | *PAC I T
—
i
18 | PBO Lo
bl 1
PHASE B—-[:;, Pl R+ [Jg %Zj>7 PHASE B
19| | * PBO L T
| |
| |
4| | PCO |
] )
PHASE C P : Rt Cr PHASE C
15] | * Pco L T
|
QUTRTLIE Ny’ Ry :51~2000
SNT5174 20 Cr i 47~220pF
J7 Use line receivers in compliance with the
ElA standard RS-422-4, Such as SNTBIT.

N

%) ';P'

I

Fig. 4.25 Output Circuit and Receiver circuit

Twisted-pair shielded lead

(3) Output phase

PHASE A FORWARD RUN PHASE A REVERSE RUN

(PAO) l I I I (PAQ) I I l I

90° 90°
PHASE B
F I I mEpEE
PHASEB

(PBO)
PHASE C I | PHASEC __’ I_

(PCO) (PCO)

Fig. 4.26 Output Phase



4.8.5 Analog Monitor Signal
Use the analog output signals in the following conditions.

Table 4.13 Functions of Analog Output Signals

Signal

Connector
No.

Pin No.

Function

Speed-
ometer

1CN or
Screw Terminal
No.1

47

* When an external speedometer is connected, the motor speed
can be monitored.

» Speedometer signal terminal outputs DC voltage signal pro-
portional to the motor speed, regardless of the run
direction.

» Select a voltmeter as a speedometer which satisfies the
following specifications.

Item Specifications

Name Voltmeter

Activation Moving coil type
Rating 10 V full-scale

Internal Resistance 10 kQ

Class 2.5 class or above

» The level of speedometer signal is adjustable with the
control constant C1-16 (SMapa) .

* Since C1-16 (SMapJ) is only for adjusting the speedometer,
the -actual speed is not influenced by it.

* The forward and reverse run speed accuracy is =3% max.
of the rated speed.

Load
Meter
Signal

1CN or
Screw
Terminal
No.2

50

* The load meter indicates the ratio of the actual load
to the rated output of the motor.

* Select a voltmeter conforming to the same specifications
as the speedometer.

* Load meter signal can be adjusted with the control constants
C1-17 (LM aps) and C1-18 (LMrFs)




4.9 DIGITAL OPERATOR FUNCTIONS

The VS-626 VM3 supports the multi-functional display operator, and enables the following:

@D Display of control signal status

Status of control signals of individual parts is displayed to monitor the status of operation.
For the display items, see Table 4.2.

@ Display and setup of control constants

Control constants must be set up for normal operation according to the specifications. Tables
13.4 to 13.6 list the control constants.

@ Display of activated protective functions

Protective functions activated when an error occurs during operation are displayed. Table 4.3
lists the protective functions. Nothing is displayed when operation is normal.

@ Operation by the digital operator

Stand-alone operation without sequence input signals and speed reference is possible using.

the digital operator. For details of the operation, see Par. 8.1, "Stand-alone Operation by
Speed Control with Digital Operator.”

Fig. 4.27 shows the display unit and manipulation keys of the digital operator (JVOP-100).

Fig. 4.28 shows the tree of display items.

Function

* Emergency stop key for the digital operator.
* No operation in other modes of operation.

* When an item is displayed:
(7 Changes the display item.

~
@\/E FAD REV SEMOTE F DSPL « When data are displayed:

(] ©
be] <7§
— S 2
b =

Ve RO RS OQ RCE;ZF Changes to item display.
e e N * When an item is displayed:
l "_’ " " " ” " " J DATA Changes to data display.
—_ et = e ENTER * When data are displayed:
DIGITAL Writes the data to NVRAM.
OPERATOR

* Resets an error.

JVOP-100 Nl \ « Selects values and item numbers to be set up.
» Updates te error occurrence sequence.
DRIVE DSPL
1{o

[ J (/\ ATAJ > (Effective only when e(ni)xiorkdisplay is on.)
JOG ‘ * Shift of selected column. inking at a
1) ENTER RESET currently selected column.)
FWD S
4 ® .
[ REV ] l V ] ‘RESET] RUN * Operation reference
@ @
RUN ] [-ST oP ]
(]

& /) STOP * Stop reference

i
=
o

* Selects a rotation direction

el
m
<

JOG » Jogging operation

Fig. 4.27 Display Unit and Keys of the Operator
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Operation status disnlay
(VNa)

v

Control constant dislay

{CNo)
T
RS
(Operation command
{dNo)

dennomel |

Protective function display
{F No)

I

A NI e V5= 50]

rbb’ﬁ—m}—b[ca—oz}—-p{m—oa}— ———————— > CO ~ OO]

‘—D{(H—MJ—'D{CH—U—Z}——‘

=009 {7 Rz} ol Aaa}-+fF

Fig. 4.28 Tree of Display



5. OPTIONAL EQUIPMENT AND SPECIFICATIONS

A variety of options are prepared for VS-626VM3 Drives to meet different requirements.
Choose the best option for your purpose from the following:

5.1 WINDING SELECTION MAGNETIC CONTACTOR

This is a compact magnetic contactor developed for motor winding selection control and
motor switch operation. The inverter controls the switching of the contactor directly.
Mechanical life of the contactor is five million operations.

When the magnetic contactor is used for motor switching, internal short-circuit bar should be
removed. Contact your YASKAWA representative.

5.1.1 Ratings and Specifications

Table 5.1 Standard Specifications

Type HV-75AP3 HV-150AP3
Contact Arrangement Main Contact: 3NO3NC, Auxiliary contact: 1NO
Rated Isolation Voltage . 600 V
- 75 A (Continuous), 150 A (Continuous),
Rated Energizing Current 87 A (30-min 33%ED)* 175 A (30-min 33%ED)*
Max. Breaking Current 200 A 400 A
Max. Operation Frequency .
(Switching Duty) 600 times, hour
Mechanical Life 5,000,000 times
,F\‘,laatgjggfi of Applicable 200 V 50,760 Hz, 220 V 50,760 Hz, 230 V 60 Hz
Approx Mass 2.5 kg 5.0 kg
Ambient Temperature —10 to +55C (14 to 131°F)
Humidity 10 to 95% RH (non-condensing)

*:  After 30 minutes of energizing, power must be turned OFF for 1 hour or longer.



51.2 Dimensions in mm (inches)

CONTROL CIRCUIT TERMINALS (M)

, e\
CONTROL FUBNTGHOLES ‘ zog) 208
TERMINALS _— r_.I
15 16 o T *
13 14, 17/18 ; "
: L
: e 5 (B [S\](5)
- - 1“?'?" =5 g g 1 2?‘4
=z = R ) (ER T ED () B < 2 T
: | F B R D e T
O 7 g 11 0 7 M8 9 b
R 517l = e I A o5 1
it P:
L BeH \ ; 1 U ] : =
L 156, 1) | ‘ A e )
BEE) B N ) | ) MAIN GIRCU | ses ]T?(l]ﬁﬁ)
Me) :
MAIN CIRCUIT TERMINALS (M5)
(@) Model HV-75AP3 (b} Model HV-150AP3
Fig. 51 Dimensions
51.3 Status of Operation
Fig 5.1 Dimensions
Sglecti\lle Main Contacts éUXit“aj[’Y
igna ontacts
@ | -2 - 6-® | 9-® 9-0 0-® .
+24 V OPEN CLOSE OPEN
ov CLOSE OPEN CLOSE




5.2 MAGNETIC SENSOR ORIENTATION CARD

A simple positioning system, consisting of magneto, magnetic sensor and orientation card
allows spindle positioning for tool change operations.

After stopping the spindle at the center of the magneto, the spindle may be indexed, using the
spindle-motor encoder as position feedback.

5.2.1

Orientation Specifications

Table 5.2 Standard Specifications

Item

Explanations

Position Detecting Method

Position displacement is detected from flux changes using a magneto and a magnetic sensor.

Stop Position

The rotor stops at a position where the centers of the magneto and the magnetic sensor head
face each other. Adjustment is available within £2° by the adjustment resistor.

Stop Position Repetition Error*

+0.2 °C or less

Resisting Torque

Continuous rated torque,” *£0.1° displacementt

Orientation Card

Code No.: ETC621020.1 (applicable to inverter units 27P5 or smaller capacity)
Code No.: ETC621020.2 (applicable to inverter units 2011 or greater capacity )

Magnet

Type: MG-1378BS, MG-14448 ( MGI1378BS is the standard.)

Magnetic Sensor

Type: FS-1378C, FS-200A ( FS-1378C is the standard.)

*  When the magneto is mounted on the circumference of a spindle of 120mm diameter. Mechanical
error and interference by external magnetic field is not considered.
¥ Continuous rated torque may not be obtained depending on the gain setting.

Table 5.3 Magnetic Sensor

Item

Explanations

Type FS-1378C Type FS-200A

Power Voltage

15 VDC £ 5% 12 VDC * 10%

Current Consumption

100mA or less 50mA or less

Position Signal (for control)

Output Output

8V or greater

Level *4V or greater
Offset £0.2V or lower Dispiace] £0.2V or lower e
Output impedance 1.5k Q2 ON ment 1.5k Q2 0[\[ mg::tace-
Position Signal 30° * Output
ey or greater
(fOEmomtormg) (+2.4%7 or lower) Displace-
O?ps%?c +0.5V or lower _] ment
N U
Operating Temperature —10° to +50°C

Output Terminals

Round connector (manufactured by

Tajimi Radio Electric Appliances) 6mm dia. 4-core cabtyre cable, 5m long

A: Position signal + {Wiring

B: SG Red: +12V

C: +15V i Black: SG

g: l;{osmon, 51gr11a1 -1t Green: Qutput +
: ange signal — 1te: —
F: Range signal -+ White: Output

|

Manufacturer

Makome Laboratory

*

When the magneto is mounted on the circumference of a spindle of 120mm diameter.

t The range signals output from terminals E and F can be used for monitoring.



Table 5.4 Magneto Specifications

Item

Explanation

Type MG-1348BS

Type MG-1444S

Detection Range mm (inches) *15 +7
Allowable Speed (r.”min.)

(Mounted on the circumference 6700 10,000
of 200mm diameter.)

Mass (g) 33 15
Manufacturer Makome Laboratory

5.2.2 Dimensions in mm (in inches)
(1) Orientation card (ETC621020.1)

207(8.15) *e58*(10.16)

[ 1

22CN o

*Dimensions of ETCE21020.2

. °) 1

144489

Note: Orientation card is mounted on the main unit at the factory.

Fig. 5.2 Dimensions of Orientation Card in mm (inches)

(2) Magneto
(a) Type MG-1378BS

[DENTIFICATION#1.0(0.04)

4-44.3(0.1MTG HOLES

-——

MG- 1378- BS i
MACOME CORP NJ:

2.4

R.8

30.18)

: !
15(0.59) 15(0.59) ‘
500.90

(b) Type MG-1444S

STAINLESS STEEL COVER 0.5(0.02)

THICKNESS

SPC20t

e

~
o

2-64.30.17) MTG HOLES

o N = 2
of 1) ¢
STAINLESS STEEL COVER 0.5(0.02)
______ ‘_____l THICKN,
! =
o ) 11 s
1 - A
WERSTE 300116) '

1
500190

Fig. 5.3 Dimensions of Magneto in mm (inches)

BASEPLATE

ESS



(3) Magnetic Sensor
(@ Type FS-1378C

MAGNETO MOTION DIRECTION

25 (0.98)
MAGNETIC SENSOR HEAD FSH-I3C 050
000 5o0RE LoKyT oo 2-¢5.402)  BECEPTAOLE 2
g 1 N ia.s 2.7 GABLESTIM /\TGHOLES CIE2IA M I
& = ';
S# g T‘}E@E}
- i
' L LN g12 04n
2 1 4\spcn.5t (UH;”
(0.666) IR Tl0] msU | ars0|10]0ay  PLUSTRGNERA F
o-ma  WATERPROOF GLAND SUNTOP TP 08 % G.70 VIEWA
12
%
MTG HOLES DRILLING FLAN

(b) Type FS-200A

$4.2:0.1DMTG HOLE

| ] Syl 4-CORECABTYRE
MACOME K| 8| 4 CHBLEMIS
{B MAGNETIC FLUX 3
| SENSOR FS-200A
I [
! |
115 [0 Q08 |
22.50.83) 1 50 (1.97) 5-¢4.20.1IMTG HOLE
0.00]_ 52.30.08)

Fig. 5.4 Dimensions of Magnetic Sensor in mm (inches)



5.2.3 Connection
(1} Magnetic Sensor Signal

ORIENTATION ’ 8CN . — Magnetic' _\
oA POSITlON{G) 12% - T5 Al sensar ' Type FSH- 13780
SoNALS | @ —13 L 1 Lol amoliier ]
+15V — ot c| FESD-
| 137 Sensor
56— P g| 1378C b
SG & T

MR-2LF Metal Conpector (attachment)
{manufactured by Honda Communication industry) g {

Note: Consuit the company on the other combinations of gear ratio.

* Use 0.3mm twisted pair 3P vinyl cable (copper-braided and shielded). Wiring extension must be 20 meters or
shorter.

+ 1p_ indicates a twisted pair cable.

(a) Type FS-1378C

ORENTATION '_is CN
CARD 17 GREEN
POSITION { ® e T
SOWS 1O —p RED weEToSENSA |
HZV—'_& BLACK Tyoe FA-
SG I
o Y TYPE MR-20-LF

(b) Type FS-200A
Fig. 5.5 Connection of Magnetic Sensor
(2) Stop position reference

Position reference for optional
indexes with actual position

feedback from the spindle-motor BINARY Gi’g\'HOLLER

encoder. T e W ipiceon
TP L2 pocpm

Note: For terminal layout of connectors, see Fig. 4 T i 3 losPod
412 (o) L S 4 | pacpon
T 1O |osceom

21T ; L L8 oscpos

g s : L {p7cPom

[ s E & |pgcpos

BT e+t U8 ngpo
Mo L0 I pyein
R s S S 1 L PTRSSTR
W2y L L N2 | hypp

3 | com

Fig. 5.6 Interconnection Diagram



5.2.4 Control Signal Connector Terminal Layout

20 19 18 17 16 15 14

13 12 11 10 9 8

SIG —SIG +| — — +151 +12)
7 6 5 4 3 2 1
(Osg) - - - oV oV oV
Magnetic Sensor Side ; TRC116-21A10-7TM
PBC Side ; MR-20RMAG Cable Side ; TRC116-12A10-7F
Cable Side ; MR-20LEF(G) Notes: 1. The layout of pins is for the case where the

connectors on the sensor are viewed from the
mating connector.

or MR-20LWF(G)

Notes: 1. The layout of pins is for the case where the 2. The connector to the cable belongs to the
connectors on the circuit board are viewed from magnetic sensor.
the mating connector. 3. Connectors are made by Tajimi Radio Electric
2. In the diagram, the symbol [} represents an Co. Ltd.

input signal and {7] an output signal
(a) 8CN (Orientation Card Side) (b} Magnetic Sensor Side (FS-1378C)
Fig. 5.7 Connection Pin Location

5.2.5 Installing Magneto and Magnetic Sensor

The magneto is installed on the load axis, and the magnetic sensor is installed on a stationary
part. Their relative position must be such that when the load axis is in the intended stop
position, the magneto and the magnetic sensor are aligned center-to-center.

Fig. 5.8 shows the installing method, and Table 5.5 gives the required mounting accuracy.

MOUNTING PLATE
(8mm OR BELQN] [ IEAFASGHN%‘]FBIS)SENSOR HEAD
L :%ﬂ:

MAGNETO -} 3

(MG-1378ES) ~~pq=m——r I 4 Se ‘Et

3 &
—ﬁ'& LSy F
<&

(a8 MG-1378BS/FS-1378C

o
MAGNETIC SENSOR .
- (FS0A) HOONTING
W\GG %TS[))\ ) ;;%J =
i~ 2 .

/ —.} A;)if ’ 0_—1——:9]?8 H
b5

(b) MG-1444S/FS-200A

Fig. 5.8 Installing Magneto and Magnetic Sensor (1)



Code Dimensions MG-1378BS, FSH-1378C MG-1444S FS-200A
. . . 60 to 70 mm 60 to 70 mm
R |Radius of spindle member (2.36 to 2.76 inches) (2.36 to 2.76 inches)
L Gap (center of magneto to 6 mm (0.24 inches) 5mm (0.197 inches)
magnetic sensor)! (6 to 8 mm (0.24 to 0.31 inches)| [3 to 7 mm (0.12 to 0.28 inches)
AL Gap (end of magneto to magnetic 1 to 2mm 1 to 2mm
sensor) ! (0.04 to 0.08 inches) (0.04 to 0.08 inches)
Center position error of magneto 0.5 mm max 0.5 mm max
AS81, A82 and magnetic sensori (0.02 inches) (0.02 inches)
Angular displacement error from ° o
1) datum plane? 0.2° max 0.2° max

* In determining the diameter of the spindle member for installing the magneto take the permissible
maximum centrifugal force of the magneto into consideration.

t The L value is a recommended value. Adjust the gap so as to satisfy the AL requirement.

I In aligning magneto to the mechanical center line of the system such as the spindle nose key of a

machininig center, observe the specified mounting accuracy standards for the center position and
angular position of the magneto.

Fig. 5.8 Installing Magneto and Magnetic Sensor (2)

5.2.6 Notes on Mounting

(1) The magnet’s flux provides feedback for the position loop. Mount the magneto on the

spindle (such as the spindle of a milling machine).

- % - If there is any transmission such as belt or gear between the axis with magneto and

the spindle, stop position of the spindle may vary because of belt slipage or gear

backlash.

(2) The magneto has to be mounted on non-magnetic materials.

filings on the magneto.

- % - If there is any magnetic substance near the magneto, the magnetic field is distorted
and position detection impaired, and the rotor may fail to stop at the proper position.

(3) Be careful not to damage the magneto and the magnetic sensor when mounting.

- % - The magneto rotates at high speeds. Slight damage may lead to an unpredictable
malfunction. The magnetic sensor is precision equipment. If force is applied to
cause of internal distortion, detection precision may be deteriorated.

(4) Remove magnetic field generating equipment such as solenoids and magnets from around

the magneto and the magnetic sensor.

- * -

Avoid adhesion of iron

If there is any magnetic field generating equipment near the magneto, the magnetic
field may be distorted and proper position detection cannot be executed, and the rotor
may fail to stop at the proper position.



(5) Avoid oil or water splashes on the magnetic sensor amplifier and the connecting cables.
If the sensor head is frequently exposed to oil or water splashes, use sealing materials to
avoid oil and water entry into the bushing as shown in Fig. 5.9.

- % - If water or used oil enters into the magnetic sensor or connecting cables, insulation

deteriorates over time and the detection signals may be distorted, causing
unacceptable control variations.

MAGNETIC SENSOR

e

" GILICONE ADHESIVE

Fig. 5.9 Prevention of Liquid Entry into the Magnetic Sensor Bushing

(6) Cable length between the magnetic sensor amplifier and the orientation card must be 20

meters or shorter.

- % - Only a slight difference in voltage causes error detection signals of the magnetic
sensor. Longer cables undergo more interferences by error voltage and noise voltage,
leading to position errors.

(7) The magneto and the magnetic sensor must be mounted with the poles in proper position

as shown in Fig. 5.10. If the polarity is reversed, however, control is possible by reversing
the signals in the orientation card.

LOAD AXiS LOAD AXIS

HEAD PIN IDENTIFICATION
GROOVE HOLE “FS-200° printed
on back side
(@) Type MG-1378BS/FS-1378C (b) Type MG-1444S/FS-200

Fig. 5.10 Magneto and Magnetic Sensor Mounting Direction



5.2.7 Stop Position Reference Input Signal
The stop position reference input signal circuit of magnetic sensor type orientation control is
same as that of the sequence signal in Par. 4.8.1.

Table 5.5 Input Signal

: Signal
Signal Name Conﬁgctor E:}n Level at Description
: - |Operation
Stop Position 2CN 1 L e This is a stlo? position r<]aferer1ce Wl)leél arbitrary-position
. stop control (incremental operation) by magnetic sensor
Reference Signal ( (Open) orientation
- DI to D12 become the stop position reference by
12 seetting the bit 7 of select signal C1-36 (SEL1) to

[}
See Table 4.11 for bit selection. .
This a stop position reference which is input from
outoside with the load axis home position assumed
as 0.
* For. position reference, either a 12-bit binary or 3-
digit BCD may be selected.

s Binar Code 1-bit —179.9° to 179.9°
g ' Data 11-bit | (=004 to +7FFy)
2} H —

;g BCD Codle‘l-blt ‘ g to+6
R= Data 3-digit (11-bit)| (=799 to +7995)

* Sign bit is ~ (minus) if in the ON state and
+ (plus) if in the OFF state.

* 6 can be obtained as a product of the data
of 3-digit BCD and C3-12 (Pscp) , the BCD
stop position reference resolution.

(8<C360° )

* The relation between reference signals and

number of pulses are shown in the following

table.

Bi Pin Binary BCD
| N [ With Code | With Code
1 1 1 1
2 2 2 2
3 3 4 4
4 4 8 8
5 5 16 10
6 6 32 20
7 7 64 40
8 8 128 80
9 9 256 100
10 18 512 200
11 19 1024 400
12 29 Code Code

* In the case of binary-coded decimal notation,
the content of the signal varies with the polar-
ity of the code.

<If it is ON>
Sum of number of pulses of
the bits that are input.

00101001001

266+64 + 8 + 1=329
<If it is OFF>
Complement of the number
of pulses of the bits that are input.
— (256+64+341) =-—329
* Motions exceeding 180" are not available in the binary
notation. However, in the case of BCD reference,
depending on the setting of BCD stop position reference
C3-12 (Pycp) reference exceeding 180° (up to +360°
maximum) are available.




5.3 ENCODER ORIENTATION CARD

Position of the rotor is determined by dividing one rotation of the rotor into 4096 (at a
resolution of 0.088°) using the signal from the encoder of the load axis (such as the spindle of
the milling machine) and the encoder orientation card to generate stop angle reference coded
in 12-bit binaries or 3-digit binary-coded decimals (BCDs).

5.3.1 Orientation Specifications

Table 5.6 Standard Specifications

Item

Functions

Positioning Mode

Absolute /incremental programming

Position
Detection Mode

Spindle angle detection by A-,B- and C-phase pulses of encoder *

Stop Position*

Position corresponding to.the external command or internal
setting based on load axis home positiont
Angle resolution: 0.088° (= 360°,74096)

Accuracy of
Stop Position
Repeating *

+0.2° or below

Reaction Torque*

Continuous rated torque”%0.1° displacementt

Orientation Card

Code No. ETC621030.1 (for inverter unit capacity 27P5 max.)
Code No. ETC621030.2 (for inverter unit capacity 2011 min.)

l.oad Axis Encoder

Model PC-1024ZLH (Spindle-mounted type)
UTMSI-10AAB (Built-in motor type)

* It removes the mechanical errors including backlash

and eccentricity.

¥ Load axis home position can be obtained by setting
the number of offset pulses from the rising of C-phase
pulse of encoder during clockwise rotatoin.

I As a result of setting a gain, continuous rated torque

may not be output.

And, sudden load variation will

increase displacement.



Table 5.7 Encoder Specifications

Item Description
Type PC-1024Z1.H-4K-68 PC-1024ZLH-6K-68 UTMSI-10AAB?t
Max. Speed ™ (r/ min) 4000 6000 10000
Power Supply +5VDC £ 5 % —
Dissipated Current Max 350 mA. —

No. of Pulses A-,B-phase 1024 pulses/ rev.

C-phase 1 pulses/ rev.
Output Each phase is of parallel output by line driver.
utpu
P SN75113 SN75158
Max. Response A-,B-phase 80 kHz A-,B-phase 120 kHz A-,B-phase 188 kHz
Fre ;Jenc P C-phase 70 kHz C-phase 117 kHz C-phase 183 kHz
quency (4690 r/ min) (7000 r/ min) (11000 r/ min)

Within 50 % of A-,B-phase

Accumulated Pitch Error Within 33 % of A- B-phase signal frequency .
signal frequency

Pitch Error Within 12.5 % of A-,B-phase signal frequency
Input Shaft [nertia Max. 1 X 10 kgf » cm » 2 —
Input Shaft Torque Max. 1 kgf » cm —
Input Shaft Allowable At standstill At running
Load (Thrust) Max. 10 kg Max. 4 kg —
(Radial) " Max. 20 kg Max. 6 kg
Construction Dustproof, dripproof (With oil seal) Motor flange mounting
Cutput Connector MS3102A20-29P MLR-12
(Main Unit Side) MS3106A20-29S MLP-12
(Cable Side) JAPAN AVIATION ELECTRONICS ( Nippon Pressure >
(Manufacturer) INDUSTRY,LTD. Terminal Sales Co., Ltd.
0.33 ke
Mass 1.5 kg (Encoder disk)
Ambient Temperature 0 to +60C 0 to +40C
Humidity 10 to 95 % RH (Non-condensing) 9% % RH or less

(Non-condensing)

* Shows upper limit speed in practical use.

T Type UTMSI-10AAB is an encoder housed in the motor. Ambient temperature and humidity are the same
as motor specifications.



5.3.2 Dimensions in mm (in inches)
(1) Orientation card (Type ET(C621030.1)

) 207(8.15) 258*(10.16)*

o 22CN o}
S
6CN 7CN g5 _5CN
o l l . 1
—_____°)
OHov
* Dimension of Type ETC621030.2
Note: Connect terminal SG to controller terminal @ screw.
Fig. 5.11 Dimensions of Orientation Card
(2) Encoder for load axis (Type PC-1024ZLH-_K-68)
SURFACE TREATMENT.
. _(BLACKPANT)
|
B B(3.5) |
= '_I—) I
S.= 3(0.12) 50,
=] I o 30018 50.0 !
/ 1150, :
s 3\
@ T J A |
TN g8 _0m wy | g= §
Ty = ‘
fﬁ._.\\ wE g += t
a4 = ) = 4= .
N / R ] 195
\ // 207 |2 om
\_/ 3 y 5
1 == 5 ] 39 §
R30.1D) s ] 1™
056(2.2)£0.2(0.008)
MS 3102 A20-28 P
Qe KEY POSITION

Note: 1. Install the encoder with the greatest possible care, so as not to generate backlash, because it will lead to a
positional deviation.

2. Besides this type of load axis encoder, the encoder without a flange and the encoder with a 160[] flange are
available.

Fig. 512 Dimensions of Encoder for Load Axis



5.3.3 Connections

ORIENTATION CARD
(ETC 621030)

Binary i
5CN
f— o
, —o % " POl
e 2 P
5 2 [P
B e L e
N e ——H2 [pos
u_ =2 8 |Pos
s % 11 [P
256 —f—ry ] 2 o
, o ? |Pog
512 ——— i
oL L0 1pyg
1028 ——— i
L % : —HL P11
2008 ———
g s : Lz ey,
!
1
> 13 COM
7CN
~3 16
TF i' \i - SPAO
. *SPAO
L 18
T SPBO
* 'P L 19 1y
1 ! [rsPe0
T : } 4 | seeo
— 2 |espco
ss
o)

Fig.

* l P indicates twisted pair leads.
/\/_\
+ I’ indicates shielded lead.
1
ENCODER
6CN
45. = H

+5Vv 162 f i +5V

HAVE K i f ‘K oV :
spa| 18 3 bt A pa.

N * 4P |
xspal + lr N lspa
sea| 8 E - €l rs
* | A
sspg| 1 'r t Rlers
|
spc| Y ’ - 81 pc
*
xspc| 18 P c\ /5 P lepc
ss| & I ok
(FG)
5.13 Interconnections




5.3.4 Control Signal Connectors Terminal Assignment

14 15 16 17 18 19 20

SS
B B B h B RN (1)')

8 9 10 11 12 13

Pos | P09 | P10 | P11 | P12 |COM

1 2 3 4 5 6 7

P01 | P02 | P03 | P04 | P05 | PO6 | PO7

PC Board Connector: MR—-20RFAG
Cable Side Connector: MR-20LM (G)

(@) 5CN (Stop position reference input)

20 19 18 17 16 15 14

{2y, |¥SPB[ SPB [xSPA[SPA '+SPC| SPC

13 12 11 10 9 8

*CPB| CPB |xCPA] — |CPA xCPC

7 6 b 4 3 2 1

CPC | +5V | +5V | +5V | OV | OV | OV

PC Board Connector: MR-20RMAG
Cable Side Connector: MR-20LF (G)

(b) 6CN (Load axis encoder signal input)

14 15 16 17 18 19 20

SPCO|[xSPCOSPAO|xSPAOSPBO|*SPBO ((?\S,v)

8 9 10 | 11 12 13

PC Board Connector: MR-20RFAG
Cable Side Connector;: MR-20LM (G)

(c) 7CN (Load axis encoder signal output)
Notes: 1. The layout of pins is for the case where the connectors on the PC board are viewed from the fitted part
2. In the diagram, the symbol ] represents an input signal and [4 an output signal.
3. *Shows the reverse signais.

Fig. 514 Connector Pin Location



Main unit side MS3102A20-28P

Cable side MS3108BA20-28S [(Angle plugl
MS310B8A20-29S (Straisht plus)
MS3057-12A (Cable clamp)
Made by Japan Aviation Electronics Industry, Ltd.
A B C D E F G H I
PA PC PB - FG - - +5V —
K L M N P R S T
Y - - * PA * PC * PB - —
* : Reverse signals

Fig. 515 Connector Pin Arrangement

5.3.5 Notes on Installing and Wiring of Encoder
(1) Limit the length of signal cable
between orientation card and encoder
to less than 20 meters.

(2) We have available the signal
cable described in the specification
shown in Table 5.8. You can purchase
this optional item in the standard
lengths according to your requirement.
(3) During installation, keep the
power cable and signal cable apart
from each other to prevent
interference from electrical noise.

(4) During normal rotation of spindle,
if the encoder rotates clockwise as
viewed from the spindle, interchange
A - and B - phases as shown in Fig. 5.
16.

5O ]
spa 8 Al pa
sspa —HZ i NL «pA
spg —18 L re
*SP8 Er e HEL- «PB

Fig. 5.16 Signal Lead Change

Table 5.8 Details of Specifications
of Applicable Cables

Connection Soldered Type Caulking Type
YASKAWA DP 8409123 DE 8400093
Drawing No.

Manufacturer Fujikura Cable Co.
General Double KQVIZ™ | KQVV-SB
Specifications AWG26 X 6P AWG26 X 10P
For Soldered Type |For Caulking Type
Internal A [Red | Whte.
(a'lr?mpOSItlon A: |Black 2 iv‘i“lg;"
Lead Color As |Green yellow 3 | White-
Standard B %hli‘i?t-e blue 4 %ﬁte )
B Yellow- 5 Purple- Twisted
2 |White/ vellow- White- paie
B Green- Twisted 6 Blue-
% |White/ _green . Brown- Cable
B, |Orange- -pair 7 | Yellow-
_Z* [White/ oran Cable Brown-
B Grey- 9 Red-
® {White/ grey Brown-
10 Purple-
Brown-
YASKAWA Standard length: 5m, 10m, 20m,
Standard Terminal ends are not provided

Specifications

(with connectors) .




5.3.6 Stop Position Reference Input Signal
The input signal circuit of the encoder orientation card is the same as the circuit explained in
Par. 4.8.1, ”Sequence Input Signals.”

Table 5.9 Input Signal

Signal Name

Connector
No.

Pin
No.

On
Level

Description

Stop Position
Reference

5CN

to
12

L
(Close)

+» This is a stop position reference which is
input from outside with the load axis home

position assumed as 0

(zero)

* For position reference, either a 12-bit binary
or 3-digit BCD may be selected.

Abso-
lute

Binary

Data 12-bit

0° to 359.9°
(000 to FFFx)

BCD

Code 1-bit
Data 3-digit (11-bit)

-6 to +90
(=799 to +1799%)

Incre-
mental

Binary

Code 1-bit
Data 11-bit

—180° to 179.9°
(~000s to +T7FFs)

BCD

Code 1-bit
Data 3-digit (11-bit)

-6 to +6
(~799 to +799)

« Sign bit is - (minus) if in the ON state and
+ (plus) if in the OFF state.

* 6 can be obtained as a product of the data
of 3-digit BCD and C3-12 (Pscp) , the BCD
stop position reference resolution.

(6 <C360° )

* The relation between reference signals and

number of pulses are shown in the following

table.

Bit Pin Binary BCD
! No. | Without Code | With Code | With Code
1 1 1 1 1
2 2 2 2 2
3 3 4 4 4
4 4 8 8 8
5 5 16 16 10
6 6 32 32 20
7 7 64 64 40
8 8 128 128 80
9 9 256 256 100
10 18 512 512 200
11 19 1024 1024 400
12 20 2048 Code Code

* In the case of binary-coded decimal notation,
the content of the signal varies with the polar-
ity of the code.

<If it is ON>
Sum of number of pulses of
the bits that are input.

00101001001

256+64 + 8 + 1=329

<If it is OFF>

Complement of the sum of the number
— (2564648 +1)=-—329
of pulses of the bits that are input.

*In the case of incremental, motions exceeding
180° are not available in the binary notation.
However, in the case of BCD reference, depend-
ing on the setting of BCD stop position refer-
ence C2-12 (Pecp) reference exceeding 180°

(upto +360° maximum) are available.




5.4 DIGITAL OPERATOR EXTENSION CABLE

The extension cable is used to remove the digital operator from the inverter faceplate and
operate and monitor the inverter at a short distance. The cable is also used to mount the
digital operator on the control panel. Replace the digital operator by the adapter panel
(JVOP-109) as shown in Fig 5.17, and connect the removed digital operator with the adapter
panel using the extension cable (Im or 3m) as shown in Fig 5.18.

@

o

P y
ot // . pa .,
'JL i | i o 692-265

690-124  _____

Fig. 517 Adapter Panel Fig. 518 Extension Cable

5.41 Adapter Panel and Extension Cable

Table 5.10 Standard Specifications

Name Type Code No. Specifications
Adapter panel* JVOP—109 | 7304109190 %gﬁf;‘f‘;’l?pg?yb e relay panel

W3001—01 79616 — W3001 — 01 Cable length: lm (with a connector case

h ends )1
Adapter panel exclu- on each ends )

sive extension cable W3003—01 79616 — W3003—01 Cable length: 3m (with a connector case

on each ends )t

* No extension cable is attached to the adapter panel. Purchase the exclusive extension cable,
too when purchasing the adapter panel.

t The inverter connector and the digital operator connector are attached on the ends of the
extension cable.

- A— Notes on Connecting the Digital Operator

(1) Before connecting the digital operator or the digital monitor adapter panel
to the inverter, turn OFF the main power of the inverter. And connect them
after the CHARGE indicator lamp in the inverter goes OFF. While the
CHARGE indicator lamp is ON, internal charge remains and it is dangerous to
handle the connectors.

(2) Before connecting the digital operator, extension cable and the adapter
panel, turn OFF the inverter main power and verify that the "POWER” indicator
on the adapter panel is OFF.



5.4.2 Replacement with the Extension Cable

(1) Turn OFF main power and verify the inverter CHARGE indicator lamp goes OFF. (The
indicator goes OFF about three minutes after power is turned OFF.)

(2) Remove the faceplate. Remove the two screws that fasten the digital operator to the PC
board frame. Remove the connection cable with the controller. (Store the cable for
connecting the digital operator to the inverter again.)

(3) Mount the adapter panel on the PC board frame with the two screws removed from the
digital operator. Plug in the connection cable of the adapter panel to the connector (21CN) on
the controller.

(4) After connecting the adapter panel, mount the faceplate.

(5) Plug in one connector of the extension cable to the relay connector on the adapter panel.
Plug in the other connector to the digital operator.

(6) Verify that cables are connected securely. Turn ON inverter power and confirm that the
"POWER” indicator lamp on the adapter panel and the LEDs on the digital operators light.
(7) To mount the digital operator on the control panel, refer to the panel cutting pattern
 shown in Fig. 5.19.

(8) Weak signal current flows in the extension cable. Separate the cable from the inverter
main power line and other power cables.

0.45)

112(4.41)
175(4.92)

/
s

N e el

- —

K3
50(1.97)

58.5(2.30)

S (0.49)

o
g 15

2.5
(0.09)

Fig. 519 Panel Cutting for Mounting the Digital Operator



5.5 NOISE FILTER

The noise filter reduces radio noise and is used to suppress transmission of high-frequency

noise generated by the inverter to the power supply.

If the inverter is used where the electric

field is weak, an input noise filter effectively suppresses interference to nearby TVs and

radios.

5.5.1 Capacities of Noise Filters

(a) For 200V

Table 5.11

Noise Filter List
(b) For 400V

Max. | Inverter Input Noise Filter Max. Inverter Input Noise Filter
Motor . otor .
Capacity Rated Capacity Rated
Output ate Output ate
v | va | TYP® | Gurrent | Code No. W | kvA | TYP® |Current| €ode No.
37 | 69 |HF3030A-Z| 30 [FIL000056 3.7 6.9 |HF3015C-Z| 15 | FIL000063
5.5 10.3 |[HF3040A-Z| 40 |FIL000057 9.5 10.3 | HF3020C-Z | 20 |FIL000064
7.5 13.7 |HF3050A-Z| 50 |FIL000058 7.5 13.7 | HF3030C-Z | 30 | FIL000065
11 20.6 [HF3080A-Z{ 80 |FIL000059 11 20.6 HF3040C-Z 40 FIL000066
15 | 274 |HF3100A-Z| 100 [FIL000060 15 274 | HF3050C-Z | 50 |FIL000067
185 | 34 18.5 34 | HF3060C-Z| 60 |FIL000079
HF3150A-Z| 150 |FIL000077
22 41 22 41 | HF3080C-Z | 80 |FIL000080
30 55 |HF3200A-Z| 200 [FIL000781 30 54 | HF3100C-Z | 100 |FIL0O00081
37 68
HF3150C-Z | 150 |FIL000082
45 82

55.2 Example of Connecting input Noise Filter

o
626 VM3
L.

Input
Noise Filter

Fig. 520 Example of Connecting Input Noise Filter



5.5.3 Dimensions in mm (in inches)

. A15(0.59

B75(2.%)

C1(0.00

K1150.59) Dﬂf;(ﬂ.ﬁg) = oM
I HE
O] [y}
i I

2-PGROUND TERMINAL - $-N:INPUT TERMINAL S-NOUTPUT TERMINAL

Dimensions 1

L4155

E+15(0.59)

(0.59)

©
@¢
L2

Ser /0
I
A +15(0.59)
H +15(0.59) B £ 25(0.98) ==
J & 15(0.59) Cxi (.04 =E _ [1].. L
+ el B
K:£15(0.59) ~—bj. 4L DT 150.59 Z|o L
i & = - ! .
D —
| =1 & 1 =& 3 + S
T e+ ST7L - d S BCES M NTIY
T A @00 (0.00)
i @] to. I FNINPUT TERMINAL
T T F
2-P.GROUND TERMINAL  3-NINPUT TERMINAL N.OUTPUT TERMINAL
Dimensions 2 Dimensions 3
Type %™/ A| B |[C|DIE F|GIH|J|K| L [ M[NJP[Q].&0
214 | 258 | 230 (2110 | 110 | s0 [ 60 | 70 | 3 | 12 | Remseon 55 24
HF3030A-Z 1 || aote |co | 620 | a3 |01 | e | o | o | o immtons | &35 M5 | M4 — .29
330 18
HE3040A-2 (1359 T avan|aien| dT |63 | et | i @5 | o | Rasi019 = Me By 2
- 340 60) |(11.22)| (472) | 354) | (2.76) | (3.15) | (157) | (0. -75(0. 65 . 56
;86 HF3050A-Z 2 (13.39) 80.31)Long &% Ms (12.32)
20 | 410 | 380 | 340 | 160 | 130 | 9 | 100 | %0 | B 56 110
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5.6 1/0 SIGNAL CONNECTOR

Exclusive connectors are required to connect the controllers such as the encoder, PC, or NC.
Specifications, type, and dimensions of the connectors are shown in the following.

5.6.1 Connector Specifications (Soldered Typeg)--+------------ manufactured by Honda
Communication Industry

» Minimum energizing current: 0.5mA

- Contact material: brass (male pin) phosphor-bronze (female pin)

« Surface finishing: Pretreatment: Nickel plating

Surface: Gold plating (marked with G at the end of the type name)
» Insulating material:  Diallyl phthalate resin
« Casing material: ABS resin

5.6.2 Dimensions in mm (in inches)

(a) MR-50LFG (50-Pin):-------- For 1CN
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Fig. 5.22 Dimensions of I/O Signal Connector

D

13{0.5)

HOI

BA0.57)







Design Manual

examples applied to actual systems.

This Design Manual focuses on the operating principle of VS- 626VM3 Drives,
conditions to be taken into account when planning application designs, and design

Read the Chapters Design Manual and Explanation of Specifications in this manual
before planning application designs to insure that injury or damage from misuse does

not occur.
6. BASIS OF INVERTER DRIVES ------ 98 7.4.1 Temperature-Rise in the Control
6.1 PRINCIPLE OF INVERTER Pamel ceeereeeerermnmeeene e 116
DRIVES :errrereeeenrermnniniimnniininneinnns 08 74.2 Heat Exchanger Specifications --- 117
6.2 CONFIGURATION OF THE 8. APPLICATION DESIGN ---eceeeeeerenees 118
INVERTER :tvereerrereeneervmronreneriannee 99 8.1 SINGLE-MOTOR OPERATION BY

6.3 CHARACTERISTICS OF
SQUIRREL-CAGE INDUCTION
MOTORS -eeevevemeenemrunerennemuieiinnnenn 99

6.4 CONTROL OF INDUCTION
MOTORS BY VECTOR

CONTROL ++veveereerenemervuneeernaeessninaens 101
7. DESIGN OF VS-626VM3 DRIVE
SYSTEM «tereeteenreeanartaniietnenereianeeeinens 102
7.1 BASIC DYNAMICS OF INVERTER
DRIVES cceeeeecerueemmieneiiineeeincaannanns 102
711 TOrque «-eeeeeeeesesramreenerenanniierinnn 102
7.1.2 Output from the Rotor and a Linear
MOtiOn Load -+ eeeerremeereermmmmonererinnns 102
7.1.3 Moment of Inertia and GD2 --------- 103
7.1.4 Conversion of Conventional and SI
URILS  +oeeerermmrreesermmmminienirnreeerenraane 106
7.2 SELECTING DRIVE
CAPACITY cevereerrerernreerernrnianrecncnnne 107
7.2.1 Capacity for Driving the Load --- 107
7.2.2 Accel/decel Capacity =--ceoreoreeeeee 110
7.2.3 Calculation of Starting and Stopping
THIE  cevreverrerrnrernsersnmernneosaeeeesserneenes 112
7.2.4 Intermittent L.oad Operating
CAPACILY «++--verrereemmeremrmemserenneeeccaices 113
7.3 INTERFACE DESIGN :coreeeereeees 114
7.3.1 Sequence Input Signals «----cereereeer 114
7.3.2 Speed Reference Signals «--re-ee- 115
7.3.3 Sequence Output Signalg eeeereeeeee 115
7.3.4 Analog Monitor Signals «-eee-eeeeee 115
74 INVERTER COOLING SYSTEM
DESIGN .......................................... 116

SPEED CONTROL WITH THE
DIGITAL OPERATOR :tcceecetracentonses 118
8.2 SPEED CONTROL WITH NC - 120
8.3 MULTI-STAGE SPEED CONTROL
WITH PCreerorrerrrererarneienienionienianies 121
84 WIDE RANGE CONSTANT
OUTPUT BY WINDING

SELECTION -t tevrereataesaernenninnciianeeneens 123
8.4.1 Motor Characteristicg:-«--=r=ceeeees 124
8.4.2 Winding Selection Operation ------ 124

8.4.3 Winding Selection Procedures:---- 125
8.4.4 Notes on Winding Selection
COontrol  ceveerrrerrreniiie 128
85 ARBITRARY POSITION STOP
CONTROL BY MOTOR
ENCODER ....................................... 129
86 STOP AT HOME/ARBITRARY
POSITION BY MAGNETIC

SENSOR -etreveerenreerensenieieeneiia. 132
87 STOP AT ARBITRARY POSITION
BY SPINDLE ENCODER -+-cceeeeeeees 135
8.7.1 Absoclute Positioning ------sreeeeeeeres 136
8.7.2 Incremental Positioning---++--r--- 137



6. BASIS OF INVERTER DRIVES

6.1 PRINCIPLE OF INVERTER DRIVES

The inverter receives commercial power and converts it into variable-frequency power. Fig
6.1 shows operations of a three-phase voltage inverter consisting of switches such as relay
contacts. When S, makes contact, S, breaks. The two switches are turned ON and OFF
alternately every half cycle. S, and S, and S, and S; make and break similarly. On-off
timing of the three pairs is separated from
each other by a third of a cycle. Therefore,
as shown in Fig. 6.2, rectangular AC voltage
waves are output. The frequency of the
output AC voltage is proportional to the speed

SWITCH
Si1, Sa Sy ON Ss ON |St ON

I |
S3. Sg S ON | S3 ON,[ Ss  ON
T T T

of the switch on-off speed. In other words, it Se. S5 S5 ON] S, ON| S5 ON
is inversely proportion to the cycle. This is o
the operating principle of the inverter. QUTPUT ! ! I l

| |

VOLTAGE

Vu-v0 I I
Sal

Vv-w(

| L

T
i
|
|
|
|
+

Szl | Vw-ui

[

Fig. 61 Operating Principle of an Inverter Fig. 6.2 Switching Operation and Output Volitage

! |
|

| | |

| | \

0 60° 120° 180° 360°

For actual motor driving, the inverter must supply variable- voltage, variable-frequency
(VVVF) power. To do this, sine wave pulse width modulation (PWM) control shown in Fig. 6.
3 is used. High carrier frequency generates sine-wave current in the motor.

1 cycle { | cycle

N\ A
| \

A,
W WLHEtH ar

Phase U voltage signal ~ PWM carrier signal
AT TR ART I

When output frequency is high When output freauency (s low
o Output voltase average
) and output voltage is high B B ) and output voltage is low

Switches shown
Phase U voltage signal inFig.6.2

I
SRR G

e =y

-
L,_

Fig. 6.3 Sine Wave PWM Control System



6.2 CONFIGURATION OF THE INVERTER

As shown in Fig. 6.4, the inverter consists of three blocks: The converter rectifies commercial
power and converts it into DC; the main circuit capacitor smoothes the rectified voltage, and
the inverter changes DC to AC of a required frequency. Since VS-626VM3 has the power
supply regenerative function, both the converter and the inverter use IGBTs.

MAIN CIRCUIT
CONVERTER CAPACITOR INVERTER

’ } W } 4 ﬁ} % j | j
ACL INDUCTION MOTOR
THREEPHASE — 1
AC POWER A L ﬂ x )
SUPPLY A~ T -
METETRIE IRt

Fig. 6.4 Configuration of Inverter

6.3 CHARACTERISTICS OF SQUIRREL-CAGE INDUCTION MOTORS

In the following, characteristics of the squirrel-cage induction motor are compared to the DC
motor to explain the principle of generating torque.
A DC motor generates electromagnetic torque in proportion to the product of the magnetic
flux of the field current and the current flowing in the armature winding. Torque control is
easy with this type of motor because the field winding where field current flows is separated
from the armature winding.
On the other hand, a squirrel-cage induction motor consists of a stator with the stator winding
and a rotor having a squirrel-cage structure. When three-phase AC flows in the rotor
winding, rotating magnetic field of a magnetic flux of ¢m develops. This magnetic field is
equivalent to the magnetic flux generated by field current of a DC motor.
Magnetic Flux ¢m is represented in the following formula:

GM=MIm  eeeeeeeereeeeeeeerennnns (6.1)
The current in the above formula is called

STATORWINDING

magnetizing current I», which approximately
equals the no-load current of a squirrel-cage
induction motor.

FIELDWINDING  ARMATURE BRUSH

COMMUTATOR

FIELD SYSTEM

ARMATURE WINDING

(a) DC Motor (b) Squirrel-Cage Induction Motor

Fig. 6.5 Structures of Motors (Viewed from Axis Direction)



As shown in Fig. 6.5, the rotor is placed within the stator, that is, in the rotating magnetic
field. If rotor angular speed @ is not matched with rotating field angular speed @, the rotor
conductor crosses the alternating magnetic field having an angular speed of the difference.

As a result, electromagnetic induction generates secondary induced electromotive force E, in
the rotor conductor. On the other hand, the stator winding crosses the rotating field flux and
electromagnetic induction generates counter electromotive force in the stator.

E, =ko, ¢m:27tkf1¢'m ............................................................... (6.2)

The rotor, as it is called in the squirrel-cage, has the rotor conductor with both ends connected
to the shortcircuit ring. Thus secondary induced electromotive force E, generates secondary
current 5,. This current is equivalent to the armature current for a DC motor.

As in the case of the DC motor, electromotive force generates torque proportional to the
proddct of secondary current Z, and magnetic flux ¢m, and the rotor is turned as a result.

The ratio of the speed difference of the rotor and rotating field to rotor speed is called ”slip”
of the induction motor. If the speed of the rotor matches that of the rotating field, their
relative position is unchanged, causing no electromagnetic induction and no torque. This
speed is called synchronous speed. Synchronous speed and slip are obtained by the following
calculation:

Synchronous Speed N:_]‘Zpﬂ;(r/min) ....................................... (6_3)

: N T NE e
Slip S= N (6.4)
Where, .
(V; : Rotor speed (r/min.), f : Power frequency (Hz), P : Motor pole number)

If the phase order is reversed by exchanging the phases of the three-phase AC, the rotating
field turns in a reverse direction, and the motor does also.

As explained above, the squirrel-cage induction motor is an energy converter that changes
electric power (electric energy) to torque and speed (mechanical energy) by adjusting slip and
generating necessary primary current to obtain a required torque. A drawback of this motor
is the inability of direct control of rotating field flux and secondary current. Control technics
are required to compensate for this.
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6.4 CONTROL OF INDUCTION MOTORS BY VECTOR CONTROL

Vector control was devised to provide a squirrel-cage induction motor with control function
the same as that of a DC motor. The control method, called slip frequency control method,
requires a speed detector, which detects speed as a reference for control. Most presently-used
vector control inverters now employ this method.

Vector control is an application of the torque generating principle of the squirrel-cage
induction motor to control the inverter. Primary current /; supplied to the induction motor
according to torque reference is distributed in the motor according to setup values as '
magnetizing current I» and secondary current ,, so as to generate a required torque.

The speed controller matches speed reference w,* and detected speed w. notified by speed detector
signal by outputting secondary current reference value ,* via the secondary current reference
limiter. For standardization of signals, rated speed settings and speed adjustment parameters are
prepared. Gain and integral time of the speed controller can be selected according to the mode of
control.

The flux command function receives detected speed wr and outputs flux reference value ¢*
for constant output control.

The vector controller is based on the torque generating principle. It receives secondary
current instruction value L*, flux reference value ¢*, and detected speed ., and generates
primary current reference value 1,* and determines the frequency and phase of the current.
Select parameters for different motors with motor codes.

The current controller performs PWM so that exact primary current flows as commanded by
the reference vector /;* and a required torque is generated.

SPEED CONTROLLER VECTOR GONTROLLER CURRENT CONTROLLER
__________________________________ T
] TORCLE LMITER | CURRENT CONTROLLER |
| SPEED CONTROLLER ’ " : |
* 4 *
SPEED .,""_.o_{>__ -/ll/- 1 /e || —p | coweRTER
REFEFENCE | - AA
| | = VT L H
l__ ] r———— N PAMARY { (N S S
717 — | cuARENT -~ 1 -
| g5 1| /& | NSTRUCTION | conroL =1 _#<_ | INVERTER
= il I R '
L i tan /—m ;
L £
|
W E?i I’
RcT |
l
|

M ) INDUCTION MOTOR

E ENCODER

Fig. 6.6 Control Block Diagram of VS-626VM3
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7. DESIGN OF VS-626VM3 DRIVE SYSTEM

71 BASIC DYNAMICS OF INVERTER DRIVES

Torque, power, and moment of inertia, which are basic factors for selecting motor and inverter
capacities, are explained in the following.

711 Torque P
Torque of the rotor is an impetus that tends to rotate it ,
around the rotary axis (See Fig. 7.1.). When an external

force of / (newtons) is applied in the direction of the tangent

at point P at a distance of » (meters) from the center of

rotation (point O), then torque 7 is computed as follows: Fig. 7.1 Definition of Torque

fo

When transmission gear is used as shown in Fig. 7.2, torque varies in proportion to the
transmission ratio. When motor axis speed is Ny (r/min) and load axis speed is N, (r/min),
motor axis converted torque is Ty (Nem):

N -T

Tu= NM :% (IN ¢ 1) coermemmememmmmnnnnne st (7.2)

=

Twm
| WOTOR AXiS
MOTOR r————%
I N (r/miny MOMENT OF INERTIA

T. Jtkg -
LOAD AXIS r Ny

ADMACHINE | TRANSMISSION RATIO @ = —
N (r/min) v W N

Fig. 7.2 Torque Calculation When Transmission Gear is Used

7.1.2 OQutput from the Rotor and a Linear Motion Load
When torque of 77 (N » m) is applied to the rotor moving at a speed of N (r/min), the output is
P (watts):

P.= z”éXT = 0.1048NT (W) +reveererreeesaseremmummmaannennneeeniieeennineanns (7.3)

When the load is moved in linear as shown in Fig. 7.3 at a speed of V (meters per minute) by a

force of F (newtons), the output is P. (watts):
_FV _

PL__GO__O.0167FV (W) vreremmnmm s (7.4)
V(m/min)
! (r’/'m\in) _______ Ball Screw
MOTOR W ________
N4 W k)
|
Bed

Fig. 7.3 Output for Linear Motion
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7.1.3 Moment of Inertia and GD?

Moment of Inertia of the rotor is the tendency to continue rotation. When the entire mass of
the rotor is w (kilograms) and the diameter of rotation is r (meters), the moment of inertia is
J (kilogram square meters).

There is the following relation between moment of inertia and conventional fly-wheel effect
GD?:
GD?
j:T (kgomQ) ..................................................................... (76)
Calculations of moment of inertia for objects of various geometrical shapes are shown in the

following. Friction and other losses are disregarded and efficiency is assumed as 1009%.

(1) Moment of inertia of a solid cylinder
When a solid cylinder having a mass of m, (kilograms) and a diameter of » (meters) rotates
around its axis, the moment of inertia is J; (kilogram square meters):

T :L”g’_lz (K IN2) ++vvreereemmmmseeeemmn e st (7.7)

Lo(m)

MASS m 1(kg)

Fig. 7.4 Moment of Inertia of a Solid Cylinder

{2) Moment of inertia of a hollow cylinder

When a hollow cylinder having a mass of m, (kilograms) and an outer diameter of » (meters)
and an inner diameter of #, (meters) rotates around the cylinder axis, the moment of inertia is
J2 (kilogram square meters):

fz:]‘@‘(ﬁ:ﬂ (K * M2)  weoreemmeommmomnmns ettt (7.8)

(B

Fig. 7.5 Moment of Inertia of a hollow cylinder
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(3) Moment of Inertia of a suspended load
Moment of Inertia of a suspended load J; shown in Fig. 7.6 is represented by formula (7.9) since
the entire load is applied to the contact point between the rope and the pulley.

‘]3:7}7/3;/12 (kg . mz) ..................................................................... (79)

ROPE

M3 (kg)

PULLEY

Fig. 7.6 Moment of Inertia of a Suspended Load

(4) Moment of inertia of a Linear Motion Load

Fig. 7.7 shows linear motions where the motor drives the ball screw to move the table. Part
(a) shows horizontal motion whereas (b) shows vertical motion. Assume the entire mass of the
load is m. (kilograms), mass of the counter weight is m (kilograms), and ball screw lead is .
Inertial momenta Ji; and J; in (a) and (b) are calculated as follows:

Ja= WZ?BZ (K * TN%) serrerrrrsermsetenttin e (7.10)
T :% (RE o MZ) =ovorrorsmsnesssnnisstsiisissssusissiesnnsisstasns (7.11)

muy
o me
MOTOR ~
T | T COUNTER WEIGHT
Pg m
(a) Horizontal motion (b) Vertical motion

Fig. 7.7 Moment of Inertia of Linear Motion Load
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Table 7.1 Rotor Diameter

SOLID CYLINDER

HOLLOW CYLINDER

* When axis of rota- D
tion equal§ center (D*=D/2) D2=(D2+D,2) /2 D.
line of cylinder.
RECTANGULAR CYLINDER o,
PARALLELOPIPED ’\1
S /{ bt Ja%q
SPHERE HOLLOW SPHERE Dy
* When axis of rota-
tion goes through
2 DS—DS
th ter of - 2 2 2 =0 =0
.e center of grav D ‘ D s DD
ity.
CONE CIRCLE
—a
D:___Dz “‘ D2=D Z+”*D2
RECTANGULAR CYLINDER 5
PARALLELOPIPED c 0
* When axis of rota- r\‘
tion is at one Dz:(4b2+cz>/3 \ DZ:iL2+DOZ -
end of rotor. o 3 4 ~
RECTANGULAR . CYLINDER D,
PARALLELOPIPED r———-l
« When axis of rota- N C
tion is outside . 402+ C* 4 S SN VTS -
Dz2= D2= L2+
rotor. 3 3 4
+4(bd +d?) © +4(dL+d?) 7
How to calcula diameter of rotation when
axis of rotation is outside body of rotation. CENTEROF GRAVITY
* General formula , , i
when axis of rota- D =D* +4d
tion is outside D, : Diameter of rotation when axis of rotation is
temporarily considered to be the axis which is © AXISOF ROTATION

rotor.

parallel to axis of rotation and goes through

the center of gravity.




(6) Moment of inertia converted to motor axis momentum when transmission gear is used
Acceleration or deceleration gears and pulleys may be used to obtain a required speed of the
machine. When the transmission ratio in Fig. 7.2 is «, the load moment of inertia is converted
to motor axis momentum as follows:

]M :N]Y\V}ii{'-:% (kg . mZ) ......................................................... (7_12)

Table 7.1 lists rotor diameters of simple geometrical shapes.

7.1.4 Conversion of Gonventional and Sl Units

This document uses the SI system. Some quantities represented in the conventional system of
units need to be converted. Table 7.2 provides conversion rates for major units from the
gravitational system into the SI system.

Table 7.2 Conversion Table from Conventional System of Units to the S| System

Measured Corventional

Factor unit S| unit Conversion rate
Force, load kgf N kgf=9.80665N
. _ The weight in conventional system of units i1s the same
Weight kef as t}}lle mfass (iﬁl fy)he SIhsystem of uniics. [An ob%ect hav}ilng a
. weight of w(kgf) in the conventional system of units has a
Mass kef + s%/m kg mass of w(kg) in the SI system.]
Torque kgf «m N-m | lkgf - m=9.80665N * m
Morment of gfecm+s? | kgent |lgfrcme $2=9.80665X10 kg ¢ nf
fipoer?dnur%Fk{)gg- rpm r/min | Irpm=1r, min
Vibration G m,s? | 1G=9.80665m " s?

Note : The conventional GD? is an monent of inertia of 4 joules
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7.2 SELECTING DRIVE CAPACITY

To control the speed of machine, the inverter drive must apply load torque according to the
characteristics of the load machine and aceel/decel torque for accelerating and decelerating
the drive system. The system consists of the motor, machine, and coupling. To determine the
drive capacity, consider the following:

@)

short-time rating, and

repetitive rating).

According to load characteristics, determine the operating ratings (continuous rating,

(2) With consideration for power transmission system efficiency and load dispersion, select a
drive capacity greater than the required power for the load.
(3) Select a drive that allows the starting torque and the maximum torque required for the

load.

To determine a drive capacity, use the following formula:
(Drive capacity) = (Power for driving the load machine)

+ (Power for accelerating and decelerating the load machine to achieve a required speed).
Calculation of the load driving power and the accel/decel power is shown in the following:

7.21

Capacity for Driving the Load

Table 7.3 classifies torque-speed characteristics of load machines for which VS-626VM3 Drives
are applied. Typical examples of driving capacity calculations are explained below.

Table 7.3 Typical Load Torque - Speed Characteristics

Load Characteristics Acé)l,::lmtlcgasd Torque-speed characteristics Motor Capacity
3 :
9 &
- » Conveyers e 10 « Load torque | Required mot-
g | Constant Load d « Cranes 3 LéAD . is constant or capacity is
g Torque is re;quwe d » Winches a TORQUE y regardless of | the same as
S | regardless of speed. « Other fric- <Z: /(\ speed. the load capa-
— | Frictional load is tional loads i, y » Output is pro-| city at the
| typical Icor:jstant and gravita- = ; LOAD QUTPUT portional to maximum
£ | torque foad. tional loads g 0 10 speed. speed.
£ S SPEED -
8 2
In the constant Required rated
toiq“e area, . | output for us-
» Load torque is| : dri hav-
L constantf rega- iﬁg C(I)‘;’l\;isant
b rdless o
= 1.0 speed. torque charac-
= . Outtput 1ls tpro- teristics is
g' Constant output is 0 Sg;ecliona o ?eflermlr.led as
& | required regardless : In the constant Lollows:
+ | of speed. A LOADTORQUE output area, [Re]qulred out-
S . d requires ut! =
[ « Constant ten- L 0AD OUTPUT Loa a
7S 3 3 constant out- output
: on wiaes | o | Flosdouguc)
S . *» Load torque
© drive is in reverse [Constant out-
. Sp.in.dle of a proportion to | put control
mllhng ma- speed. ratlo] 1/2
chine
o] . « Vernier rotary
€ | Required load torque lathe '\\ Torque-speed, ‘
= | varies depending on 1.0 - output charac- Required mo-
5 | speed. — teristics are a tor capacity is
g' Characteris}i(is %f‘ gomprotr}rlliie t%e- t}ﬁe 1sarge as
3 | this type of load is ween that o the load capac-
o | between that of con- LOAD OUTPUT constant output | ity at the
2 | stant output load oanTorque|  load and cons- | maximum
‘= | and constant torque tant torque speed.
S | load. 0 1.0 load.
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(1) Driving the spindle of Machine Tools

Power required for driving the spindle of a lather or a machining center is determined by the
cutting power.

Cutting requires constant output characteristic, with constant output control range from 1:10 to
1:30. Required powers for cutting with a lathe, milling and drilling with a machining center
are calculated as follows. (For precise calculation of required power, cutting resistance
factors such as conditions of cutting oil, material, shape of cutting tools, and hardness of the
workpiece must be taken into consideration.)

For cutting with a lathe, a cutting blade is pressed against the workpiece being rotated as
shown in Fig. 7.8.

Required cutting power F; is calculated as follows:

f— KS dL V = dL V .............................................
P = 601000 X 7~ S » 7 EW) (7.13)
- nDNS O Y
V= 1000 (m/min) (7.14)
Where,
Ks: Relative cutting resistance (N/mm? 9
d : Cutting depth (mm)
L : Actual cutting blade length, that is, feed length per rotation d
(mm)

D : Workpiece diameter (mm)

Ns: Spindle speed (r/min.)

7c - Mechanical efficiency (0.7 to 0.85)

sc : Cutting efficiency, that is, cutting volume per kilowatt per
minute (CC/KW/min.)

Fig. 7.8 Example of Cutting

For milling, a cutting blade is mounted on the spindle and rotated to cut the workpiece as
shown in Fig. 7.9. Required cutting power Py is calculated as follows:

_ KsoWe _ oW
Be= 6010002 X 772~ 10002Sp#r (kW) (7.15)
Where,
Ks: Relative cutting resistance (N/mm?)
¢ : Cutting depth (mm)
W : Cutting width (mm) f
f : Feed rate (mm/min.)
sy : Cutting efficiency, that is, cutting volume per f

kilowatt per minute (CC/kW/min.)
7r - Mechanical efficiency (0.7 to 0.8)

{a) Plain milling machine {b) Face milling machine

Fig. 7.9 Example of Milling
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For drilling, a cutting blade (drill bit) is mounted on the spindle and rotated to bore the
workpiece as shown in Fig. 7.9. Required cutting power PD is calculated as follows:

- M * 2nxn N xD3f
T 60X 100X 1000 X7, ~ 4X1000X Sy

Note that load torque M varies depending on the material, drill diameter D, and feed rate f.

B

Where,

M : Drill load torque (N-cm) D

n : Spindle speed (r/min.)

70 - Mechanical efficiency (0.7 to 0.85)

D : Drill diameter (mm)

f : Feed rate (mm/min.) f

Sp: Cutting efficiency, that is, cutting volume per kilowatt per
minute (CC/kW/min.)

Fig. 7.10 Example of Milling

(2) Driving a gravitational load

Power required to move a load vertically with a crane or lift largely depends on the presence
or absence of counter weights. Calculations of required power in either case are shown in the
following:

With counterweight P, :,g.”l_é_g./; (IEW) wevreererssnssmnmniniinnesinienns (7.17)
Without counterweight Pspc :(’”%—1‘20”‘;)3—/—— 0 (7.18)

Where,
(V: Lifting-lowering speed (m/min.) #: Mechanical efficiency m,: Load mass (kg)
mc: Counterweight mass (kg))

[ >
O
, DA MOTOR
/ / / / SPEED
Vim/min)
MOTOR v me
SPEED
V(m/min)
my
LOAD | (x>
mL
LoaD | oy
(a) Without counter weight (b) With counter weight

Fig. 7.11 Gravitational Load
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(3) Driving a frictional load
Carrier equipment that makes horizontal motion such as a tralveling crane or table is a
frictional load. When the coefficient of friction is u, required power Fr is obtained as follows:

BV () ettt 719
- FRICTION COEFFICIENT
. ﬂ
— m/mi
WOTOR — L~
mi(kg)

Fig. 7.12 Frictional Load

7.2.2 Accel/decel Capacity
Acceleration method can be selected from rapid to smooth, gradual accel/decel. Table 7.4
compares the acceleration methods. Capacity of accel/decel is determined under
current-limiting acceleration conditions, which requires the greatest capacity. Since VS-
626 VM3 employs power regenerative control, acceleration and deceleration capacity are the
same. When acceleration time is ¢ seconds, required drive capacities are determined as shown
in equations (7.20) and (7.21).

- Required drive capacity in the constant torque characteristic area (0= Ny =< N)

_ (2w \2 N2
P,= (W) {LO(WMZL_ (IRW) ++ereeersmemseensnenseenieenieeiiente et e (7.20)

» Required drive capacity in the constant torque and constant output characteristic area
(0= Nu=Mux)

27\ Ju(Nu®+ Ns?
PM:(FBL) L(—Z()—Oat_)—(kw) ............................................. (7.21)

Where,

Ju: Motor axis converted inertial momentum (kg.m?)
Py: Motor output at the Base speed (kW)

Ny: Operating speed (r/min.)

Ng: Base speed (r/min.)

Nuax: Maximum speed (r/min.)
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Table 7.4 Acceleration Method

Acceleration|  ~1 401 Method

Explanatory Diagram

Remarks

Method
CURRENT UIMIT
Current- Current is suppressed gﬁB%EPNETED lADJUSTABLE -
Y at a constant level Fe— t————=—n Duri 1 .
Hmitin : : — uring acceleration,
g during acceleration to - | Motor generates
accelera- protect the driving SPEED - 4 constangc torque
tion equipment and load SH7a J )
machines. = '
z TIME
0
Acceleration rate is SPEED
Time- suppressed to change i
limitin speed linearly in time Acceleration torque
g. upon receipt of rapid 1s constant.
acceleration change of speed refer- .
ence. / TIME

Adding to time-limiting
acceleration, changes

of torque are suppressed
for smooth acceleration.

S-shape
acceleration

SPEED

TIME

Torque variation
rate 1s suppressed
at starting and
ending of accelera-
tion.

Examples of calculating using standard mechanical and drive specifications are shown in the
following. The values may differ from those obtained in actual operation, because of
mechanical loss, power voltage fluctuations, or countermeasures against mechanical and

magnetic noises.
(1) Conditions
+ Acceleration time :

2.5 5 (0 to 6000 r/min.)

0.5 s (0 to 1500 r/min.)

* Moment of inertia Jy : 0.13 kg.m?
Load : 0.10 kg.m?
Motor: 0.03 kg.m? (assumed as three times the load)

» Qutput characteristic (30-minute rating)

Base speed Ni: 1500 r/min.

Maximum outout {120%)
W-minute rating

Output

!
|
1
i
|
|
I
|

« Maximum output during accel/decel :

r/min:

6000
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(2) Calculations
@ When speed is 0 to 1500 r/min.
27 \2 0.13 X 1500°
Pu=(55) T600%05
@ When speed is 0 to 6000 r/min.
By= (2_7:)2 0.13 X (6000%+1500%
60 2000 X 2.5
Consequently, required power based on accel/decel time is determined as follows:
For @ : 75 kW (47.7 N + m), 30-minute rating
For @ : 15 kW (95.0 N + m), 30-minute rating

=6.41 (kW)

=10.89 (kW)

7.2.3 Calculation of Starting and Stopping Time
After selecting mechanical characteristics and inverter capacity, starting and stopping time is
determined as follows. Motor characteristics are explained in Tables 1.1 to 1.3.

- Constant torque characteristic (0= Ny = Ng)

2BV () e
L= 60T, (s) (7.22)
- Constant output characteristic (Ng = Ny = Muax)
2 Ny?— Ng?
tzz%ﬁl (S) ++esrremmmnerre e e (7.23)
- Constant torque and constant output characteristic (0= Ny = Nyax)
_ - 27[]M(NM2+NBZ)
=t L L I rereeenans .
L=ttt 120 TN, (s) (7.24)

Where,

Jy : Motor axis converted inertial momentum (kg * m?)
Ty : Motor axis torque at the base speed (N » m)

Ny : Operating speed (r/min.)

N; : Base speed (r/min.)

Nuax : Maximum speed (r/min.)
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7.2.4 Intermittent Load Operating Capacity

When a reversible operation such as tapping with a milling machine or driving a carrier table
is repeated frequently, drive capacity must be determined with care. For operation cycle
including accel/decel shown in Fig. 7.13, motor equivalent effective torque 7 in equation (7.25)
must be within the continuous rating torque of the inverter. (The maximum value of 75 is
12094 of the 30-minute rating of the inverter.)

LG D F T E (0L ) e,
TR—x/ 7 (N + m) (7.25)

Motor torque

I ] Time

Time

z

Motor speed

Fig. 713 Time Chart of Motor Torque and Speed

The motor repetitive rating is a rating for a motor load that varies periodically. When
duration of repetitive rating output is 4 and duration of no-load operation is £, value « in the
following equation is called percent Einschalt Dauer (3%ED).

a=—"t_
Lh+i

Total of # and ¢, is specified as 10 minutes.

% 100 (%) .................................................................. (726)
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7.3 INTERFACE DESIGN

7.3.1 Sequence Input Signals

Among other input signals, sequence input signals that control status of operation such as
forward and reverse run or torque limiting can be turned ON and OFF by either the relay
contact or the transistor switch, as shown in Fig. 7.14. The common in the signal circuit can
be selected from 0V common and 424V common that use the inverter power source, and
external common that uses separate +24V power source, as shown in Fig. 7.15.
For explanations of the signals, see Table 4.9.

pC INVERTER
RELAY QUTPUT f
MODULE :
—3-4—’—\'4 FORWARD RUN
REVERSE RUN

HELAY CONTACT GAPACITY: |
%VOC OR GREATER, RATED |
CURRENT 100mA OR GREATER.

(a

Relay contact

PC INVERTER
TRANSISTOR [
QUTPUT MODULE
FORWARD RUN
REVERSE RUN
oV
RELAY CONTACT CAPACITY: | SN
WITHSTAND VOLTAGE VDG |
OR GREATER, RATED CURRENT
100mA OR GREATER,

(b) Transistor (open collector)

Fig. 7.14 Example of Connection of Operation Signals

o

+24V
ovecoMT +24vCOM EXTCOM

COM

L L

i v

(a) 0OV common

+24V -L"\"“

N \ Iy

0VCOM

+24 VCOM

| Y EXTCOM

LCOM
|

L

P
+24yv

(b)

v
+24V

0vCOM +24 VCOM EXTCOM

I

(c) External common

Fig. 7.15

Input Interface Circuit
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7.3.2 Speed Reference Signals

For speed reference signal, analog or digital signal can be used as shown in Fig. 7.16 and
7.17. With analog signal, £10V is the rated speed reference. Voltage reduction caused by
cable impedance or drift from thermal or aging degradations can be adjusted using the
adjustment resistor or control parameters on the PC or NC, or by control parameters on the
inverter.

Digital speed reference signals are coded by BCD or binary method. With this type of
signal, unlike with analog signals, no reference error is caused by voltage reduction or
thermal drift. If speed changes do not need to be continuous, multi-stage speed operation is
possible by externally switching internal speed setup parameters of the inverter. The input
circuit for digital speed reference is the same as that shown in Fig. 7.15. Selection of the
common of the signal circuit is the same as that for sequence input signals.

For explanations of the signals, see Table 4.11.

PC. NC Inverter PC. NC inverter
i +£10V I :

Level
conversion

L

Fig. 716 Example of Analog Speed Reference Signal Fig. 717 Example of Digital Speed Reference Signal

7.3.3 Sequence Output Signals

Sequence output signals that notify status of operations of the inverter such as zero-speed and
failures can be turned ON and OFF by either the relay contact or the transistor switch. The
output circuit of the transistor switch is bilateral as shown in Fig. 7.18, thus the common can

be selected from 0V common and +24V common similar to relay output.

For explanations of the signals, see Table 4.12.

Fig. 7.18 Output Interface Circuit

7.3.4 Analog Monitor Signals

The inverter outputs two monitor signals: speedometer signal and load ratio meter signal.

Use a voltmeter with a full scale of +10V, or an analog input module such as PC. Cable
extensions for these monitor signals must be 20 meters or shorter. If a longer cable is used or
the cable undergoes noise interference, it is effective to place an insulated amplifier in the line.
For explanations of the signals, see Table 4.13.
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7.4 INVERTER COOLING SYSTEM DESIGN

When the inverter is housed in the control panel, leave a clearance around the inverter for
ease of maintenance and ventilation. The clearance must be 30 millimeters or greater on the
left and right, and 150 millimeters or greater above and below. Two types of inverter
enclosures are available: one is the heat sink external cooling type for a totally-enclosed
control panel, and the other is the open-chassis type to be entirely contained in the control
panel. Loss in the control panel is reduced by the use of the heat sink external cooling type,
because most loss from the inverter is cooled directly by external air.

The upper limit of inverter operating temperatures is +55°C. Suppress the maximum ambient
temperature around the control panel to +40°C and the average temperature rise in the control
panel to 10 K (10°C) or less. Naturally, heat resulting from inverter generation loss must be
dissipated by forced air cooling or a heat exchanger. Table 7.5 shows generation losses at
different inverter capacities.

Table 7.5 Inverter Generation Loss

Inverter Model
CIMB-VM &3 23P7 25P7 27P5 20M 2015 2018 2022 2030 2037
Output Continuous | 30-minute |Continuous | 30-minute |Continuous | 30-minute |Continuous| 30-minute |Continuous| 30-minute [Continuous| 30-minute Continuous| 30-minute Continuous | 30-minute (Continuous 30-minute
Built-in Type | 232|326 | 345 | 475 | 462 | 608 | 546 | 786 | 789 |1056]1027|1279|1365|1623|1416|1952(1600/2078
Calorific OQutside of
Value | Totally |peor sy | 101 | 181|203 1306 | 301 | 417 | 364 | 559 | 571 | 785 | 747 | 949 |1037|12411072{1500/1206|1569
W) enclosed ——
Type ::‘:;‘t‘es‘g{( 131|145 | 142 | 169 | 161 { 191 | 182 | 227 | 218 | 272 | 280 | 330 | 328 | 383 | 344 | 452 | 394 | 509
Front Air Capacity (m*/min) 1.8 3.5 5.1 6.4

7.41 Temperature Rise in the Control Panel
When panel! internal heat output is P (watts), heat transfer rate is & (watts per square meter
per degree Celsius), control panel surface area directly exposed to external air is A (square
meters), control panel internal temperature rise 4T(K) is calculated as follows.
AT :‘kXP_A () eermmmmmne e (7.27)

Value % depends on conditions as follows:

« With no internal circulation fan: 4 (W/m?»°C)

« With internal circulation fan: 6 (W/m? - °C)

» Forced air cooling by air duct (with internal circulation fan): 9 (W/m? - °C)
When a heat exchanger is used, internal temperature rise 47 (K) is calculated as follows.

P
AT kX(A——B)J,-qh ................................. (728)
Where,
(gh: Heat exchanger cooling capacity (W/°C) < -

B: Heat exchanger surface area (m?)

£

Air Duct

a <A

Fig. 7.19 Structure of control panel with air duct
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7.4.2 Heat Exchanger Specifications
Heat exchangers listed in Table 7.6 are provided for improvement of control panel cooling

performance.

Table 7.6 Heat Exchanger Specifications
installation Area
(af)

Heat exchanger [Cooling capacity| Dimensions (mm)
REX1550 110W/ 10°C | 295W/ 890 H/ 50D 0.31
HEATEXO02 250W/ 10°C | 440W/ 924H / 50D 0.45
W(Width), H(Height), D(Depth) (Manufactured by YASKAWA)

Heat output during the cooling process is the allowable heat output needed to suppress

temperature rise in the cabinet to 10 K (10°C) or less.
Mount the heat exchanger inside the cabinet as shown in Fig. 7.20. Internal air is circulated
from the top of the cabinet to downward, and Cooling air is taken from the bottom and

directed upward.

Top

I\

Flow of internal air

Cabinet

/

Flow of external air \

Bottom
Heat exchanger

Fig. 7.20 Example of Installation of Heat Exchanger
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8. APPLICATION DESIGN

Applications of VS-626VM3 Drives must be designed to fit the load machine and
characteristics and configuration of the system. Use the following examples for reference.
For wiring specifications and explanations of control signals, see the Explanation of
Specifications, Par. 5.7 and 5.8.

8.1 SINGLE-MOTOR OPERATION BY SPEED CONTROL WITH THE DIGITAL

OPERATOR

The inverter can be operated as single-motor drive using the digital operator provided as a
standard. Start, stop, and home position control by the motor encoder are available. This
configuration is convenient for test run. The inverter can be operated after connecting the
main circuit and wiring the motor encoder as shown in Fig. 8.1.

VS-B28VM3. ) HIGH SPEED AG MOTOR
[ . « COOLING FAN
! y "
THREE-PHASE —~ ‘® U U o0
A0V AC o 7 v M
—9 S M W
a— T W i
‘T F ol
{1CN 30N ENCODER
18.21,22.28 5v [A5.8 -, i 1
29,30,31,32, COMO ov[i,23 [ 2 ‘ :
6 [RDOY PA 116 | 3
7 TEvG «pA IOTPT T y] é
18 1 FwWD PB _|18. H I =
9 [REV *PB TT9[TPL | 3
P TLH PC T4 i 7
T [ TLL (ING) *PC {15 ([1PL | 3
SSC(SV) i EE
RST f
T
DAS THSA _| 8 ! P
opP| THSB aI[TpPT ¢ 12
ORT ss 1 7 1 10
LGR ov) —
MGR ]
SCOM '
0V 2CN]
Ss PAO _[TB
ov) *PAC 7
PBO |18
ZSPD *PBO |19
AGR PCO _|14
SDET *PCO 1
TDET Ss ]
TLE (FG)
ORG
ORE D1 i
TALM B:Z; g
COM1
5
5
FLT B8 &
D7 7
D8
l123 | FCO o
[ TFCI D10 1
[ize [FC2 o1
27 [ Fc3 D12
EZLFCOMZ Como
DIGITAL OPERATOR
| e
Pl e s | PN I
i
oo
onfiion 0Vi 48
LM 50°
!
| 0v| ag
bJ 1
- , _
(33)*«; Fig. 8.1 Single-Motor Operation with

Digital Operater



To use the digital operator, select operator operation by setting bits 1 and 0 of control
constant C1-37 (SEL2).

Bit 765432}?
i

Cl-37= 1 1 L1 |1
L OPERATION SELECTOR

Setting } : ” for the lower two bits of C1-37 enables inputting speed reference and
sequence inputs such as forward-reverse rotation or orientation from the operator. Standard
setting is “ | ” because operations are usually performed by sequence input signals.

Start, stop, and forward and reverse rotation can be commanded by , éTop , and %V\-/Q

keys on the digital operator. Indication on the digital operator changes each time the
DSPL | key is depressed from constants (C1-01, etc.) to variables (V1-01, ...) to references

(d1-01, ...) as shown in Fig. 8.2. Operation control signals and speed reference whose display
is included in reference display are handled similar to constant setup. Table 8.1 lists the
parameters. For operation of the digital operator, see Sect. 13, ”Operation of the Digital

Operator.”
Table 8.1 Parameters for digital operator operations

No. Content Unit Initial Value of Operation

d1-01 Sequence input | Binary |BIT 9 8 7 6 5 4 3 2 10
] ) 1 1]
] 1 1 ]
| [ |

d1—-02 Speed reference % 000.00

Note: Although d1-03 can be displayed, it is not used.

Key Operation

DSPL

DSPL

¢
L

Fig. 8.2 Operation of Digital Operator
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8.2 SPEED CONTROL WITH NC

The most typical use of VS-626VM3 is to drive the spindles of machine tools.
Forward-reverse rotation and other sequence input signals, and zero-speed, speed-agreed, and
other output signals are connected to the I/O module of the sequencer. Speed reference is
connected to the axis control module of the CPU. Fig. 8.3 is a basic connection example.

VS-626 VM3

——o/\ ““R
THREE PHASES o~ ,
20V AC 2 e
N o "1CN
QUTPUT MODULE 90T 70708 -
: coMm 29.30.31.32. COMO !
0 |
s 7 | EMG '
] o0 - b L
| 2 8 [ FWD i
| 2 9 | REV |
| L % | TLH |
| % L TLLONG) ]
| b [ SSC(SV) !
D S BIRST :
| . 5 | DAS :
P 15 | PP i
} b 76 | ORT ’
5 17 [LGR
! - 18 | MGR
l o 3 [ scom NC ‘ ]
‘ 4 [0V AXES CONTROL MODULE]
! 2 [ss |
———— ——] oV i
| INPUTMODULE |
| 33 | ZSPD |
| 3] AGR !
! %] SOET {
| 3 | TDET ! [
| 37| TLE f l
| 38| ORG } I
| 39 | ORE ; s
“' [
| 145 | TALM J
| 1] comi I
| 0] 1
| 43 (o—] FLT ’
! 44
| |
| ,
| ‘ 23| Fco
| 20| FC1
| % | FC?
: 27| FC3
! 25| come
!
{

(;t ) SPEEDOMETER
(; : ) LOAD FACTOR METER

Fig. 8.3 Operation with NC
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8.3 MULTI-STAGE SPEED CONTROL WITH PC

Multi-stage speed operation up to 8 stages is available by changing the setting of digital speed
reference and using the internal speed setting as shown in Fig. 8.4. This setting is convenient
for a repetitive operation using speed patterns set up in advance, for example, with specialized
drilling machines such as transfer machines. Internally setup speed reference undergoes no
noise interference or speed reference offset.

VS - 626 VM3 HIGH SPEED AC MOTOR
- - | I R —
! y { u COOLING FAN
\
~ i U & :
THREE-PHASES — o~ Z 3 % v M
AV AC "~ T W L
PC ¢ > - ;
o ‘1oN 3CN ' ENGODER
l OUTPUT MODULE WANINE +5 V45, -
| COM 9.30.31.32, COMO ovuzé ;3 !
| PA ! 3
N s EMG «PA TP+ ¥, é
| 2 FWD PB 118 ] 5
I = 9 [REV *PB ali,T b | PG
{ b D [TLH PC 4 !
| P T TLLUNG) *PC B ITPT T
| b 7 [Sscisv) P 19 ]
| = 3 | RST , : ;
|
| B2 TE P
5 | PPI P !
| o 5 [ORT ss 7 1 0
| P 7 [ LGR (ov) L4
I e 8 | MGR PC o
! 3| ScoM 2on! [ ENCODER | —]
| g\s/ pao  [18 = INTERFADE : ,
______ ov) *PAO 17 L |
CNeuTioooE | |l P8O . !
i 33 | ZSPD *PBO 19 1 !
i 7 [ AGR PCO 4 Lo |
| % [SOET *pco 115 L '
| 3% [ TDET ss _Jd I |
[ 71 TLE (FG) |
I 38 [ORG oo =
: 39 [ ORE o 1 OUTPUT MODULE |
|
| 8% | TALM be ]2 S
[ 41 | COM1 D3 o 0 |
| 42 ° Bg g ;.);0—4 |
f 43 FLT o—y |
i 24 T D6 6 . oo—4 |
| oo 13 1
| 123 | Fco 09 T3 —% |
| 24 [ FC1 D10 {10 |
: % [FC2 DN _]N '
| 7 [FC3 D12_]12 '
| 25 [ com? como 13 |
| I -
I o
1CN
SM Al
: @ SPEEDOMETER
0v|48 j
LM 50
. : @ LOAD FACTOR METER
V]49
L)
1
2
SG __3
V)

Fig. 8.4 Multistage Speed Operation with Internal Speed Setting
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To use multi-stage speed control, select internal speed setting by setting bits 7 and 6 of control
constant C1-37 (SEL2).

Bit 76 543 2 10
1
C1-37= | v 1 0 o0

J — Internal speed setting select

Setting “! | ” for the higher two bits of C1-37 makes internal speed setting valid, enabling
multi-stage speed operation. Standard setting is * | | ” because digital speed reference is
usually coded in 12-bit binary signals. Set internal speeds expressed as a percent of rated
speed setting C1-26 (S100) for control constants C1-40 to C1-48. Table 8.2 lists the
corresponding control constants of internal speed setting and pin numbers of 2CN:

Table 8.2 Internal Speed Setting Control Constants

Control Abbr.

Constants Name 2CH Input
Ci—41 SPD1 Internal speed 1 D1
C1—42 SPD2 . Internal speed 2 D2
C1—-43 | SPD3 Internal speed 3 D3
C1—44 SPD4 Internal speed 4 D4
C1—45 SPD5 Internal speed 5 D5
C1—46 SPD6 Internal speed 6 D6
C1-—-47 SPD7 Internal speed 7 D7
C1—48 SPD8 Internal speed 8 D8

<{Notes on internal speeds>

(1) If more than one set speed select signal (from D1 to D8) is connected simultaneously, the
lowest speed setting number is valid.

(2) If all set speed select signals are disconnected (open), it is assumed that speed reference 0
has been set.

(3) Speed reference set valuses (C1-41 to C1-48) cannot be changed during operation.
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8.4 WIDE RANGE CONSTANT OUTPUT BY WINDING SELECTION

Motor winding selection control is effective to extend constant output control range for

driving the spindle of a milling machine.

This method requires winding selection signals
added to speed reference and signals for forward and reverse rotation, as shown in Fig. 8.5.
To select motor windings, a specialized magnetic contactor having transfer contacts that can
be directly driven by the inverter is used.

VS - 626 VI3
THREE-PHASES  —~
R e
-——C) S
N
—0 T
10N
10072078
COoM 29,30.31.32.001\/!07
8 [RDY
S 7 | EMG
s T 1 FwD
: 5 [REV
by TLH
b T TLLANG)
i 71 SSC(SV)
P 3] RST
S T CHW
e
5 I
5] ORT
71 LGR
- —fitues,
SPEED ST e Y
REFERENGE ~— 7t s
V)
33| zsPD
301 AGR
3% [ SDET
% | TOET
T{TLE
% | ORG
39 [ ORE
40 | CHWE
B[ TALM
41 [ COMI
©
43 FLT
44
23 [ Feo
[ FCI
5 [FC2
27 [ FC3
75 | com?

MAGNETIC CONTACTOR
FORWNDNG SELECTION  HIGH SPEED ACMGTOR
y « COOLING FAN
Vv
U M
vV
W
+uyv_[10
cc [0
CA1V 17
cae_[13 ot ! .
A '
£ e |
3CN; ENCODER
+5v [4.5.5 L~ i1
0V {123 T ? '
PA 116 [ 3
*PA TP T [ é
PB 18 HE 5
*PB 19IPT | 5 |rPG
PC 14 I 7
*PC | N 8
[ 9
|
N pu
THSA 8 ! : 11 TS
THSB 9[fP 1 1 12{>-I
ss 7 T 10
vy ZC—-{
PAO 16 L~
*PAO 7 .;
PBO |18 T
* PBO 19 T MOTOR ENCODER
PCO _[14 i SIGNAL OUTPUT
*PCO 15 T
SS 20 r Digital Speed Reference
(FBG) BCD
. po — BIN
o1 . o igit | e-oigit
D2 2 % 1 — 1
D3 K ral B — p)
D4 4 ol
D5 5 ] 4 | — 4
D8 e 10 1 |16
8?0 1c D> 20 2 32
o1 jo'_‘ 40 4 64
D12 s 80 | 8 128
COMO 100 | 10 | 256
1N’ 200 | 20 | 512
SM 47 400 | 40 |1024
@ 800 | 80 |2048
0v]48 SPEEDOMETER
LM 50
! @ LOAD FACTOR METER
0v/|4g]
1
SG
av)

Fig. 8.5 Wide Range Constant Output by Winding Selection
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8.4.1 Motor Characteristics
As shown in Fig. 8.6, a winding selection motor
having a constant output range of 1:12 has a

LOW-SPEED WINDING

constant output range of 1:4 for both the S
low-speed winding and high-speed winding.
This is expressed as follows: sPEED (.U
SBH i SMH —
Se. ~ Sw. ss s
BL ML O CONSTANT QUTPUT RANGE M
For optimum motor characteristics, the basic % '
. . . 10
speed ratio and maximum speed ratio are §5 | |
. (]
determined as follows: §% E San .
Smr _ Swu _ I ! I
ML .o VMEL g & ' I
Ser S - 0 025 1.0
Therefore, both the low-speed and high-speed PANGE COVERED BY THE LOW oPEeD wnDg SPEED ‘
.. e
windings generate rated output at speeds from | UNGE COVERED Y THE HE PEEDWIONG
SBH to SML- The Windlng must be selected within ——— WINDING SELECTION RANGE
this range.

- [‘ﬁ - Precaution

When the same output is generated by the
low-speed and high-speed windings at a speed
between Sgy to Sui, the load meter indications
may have an error of about +109%.

Do not use Low-speed winding at
speeds over Sy, which are not
covered.

Fig. 8.6 Motor Output Characteristics
8.4.2 Winding Selection Operation

APPROX 170ms

r —1

WINDING SELECTION ,
SIGNAL ON(CLOSE) OFF(OPEN)

CHW

GATE BLOCK
GATE BLOCK
ol |
CONTACTOR 3CN
| 50
SELECTION AUX OFF ON
(BCN)
o0 ‘
WINDING SELECTION -
COMPLETION SIGNAL CLOSE OPEN CLOSE
CHWE
LOW SPEED HIGH SPEED PARAMETER
CONTROL
BRRAMETER T ARAMETER
00ms '
_ [Tl _apPROXHims -
MOTOR {Y ﬂ L\ rd ﬂ A\
CURRENT 1 \LU U -U\w U\/
SELECTION READY | ONSELECTION | RETURN
i

f +

START END

Note: Auxiliary contacts of magnetic contactor for winding selection type (3CN@9— @) can be checked by control signal V1-09.
CHWA LED of V1-09 goes ON when the auxiliary contacts are closed.

Fig. 8.7 Winding Selection Time Chart
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8.4.3 Winding Selection Procedures
Three methods of winding selection procedures are described below. Refer to these ways

when designing a sequence circuit of winding of change.

(1) M-code method

In case of spindle drive of machine tool, winding can be selected by using M-code. M41 is a
low speed winding and M42 is a high speed winding. Flow chart is shown is Fig. 8.8 and time
chart is shown in Fig. 8.9.

START

L : Low Speed

H . High Speed

M41  : Low Speed Winding

M42 : High Speed Winding

NO Sref : Spindle Speed Reference

Schw : Threshold Speed
(SBH§SCHW §SML)

YES K : Gear Ratio
NO K is 0.8 when spindle speed is
I Nref=Senm J 4000 r/min and Motor Speed is 5000 r/min
YES Nref : Motor Speed Reference
Nref=—8'r<Bf
Speed agreed ? NO
(aea) —
YES Speed agreed ?
([AcR) I
_ | Winding Selection [ - I
i~ (Chw]Ciose~0pen) ] YES M42 g
[ | i
| Ll | winding seiection | ___ Speed |
} ([CHW]CLOSE) 1{ Ref. !
M4l
' Completion ? : Now ==~ - —
{ ([CHWE]) ! !
} | i
[ YES ___ __ __ Comptetion 7 NO | ! 0 (p_IUF)
: ((CHWE]) | Sref
I
I [N
Nref:ﬁSLEf Lo __|YES 4 1 3tinverter internal
signal processing
END
Fig. 8.8 Flow Chart
M41.5500 M42 $2000 Ma1.3500
Mt | |
] ]
Maz | L
OPEN I ;
AGR_JCLOSE I I | _ ]
OPEN | I . ' I
[ cHw Jologe 5 | ! ]
OPEN ) |
[CHWE JCL0sE M . M
|

': } 2000t/min !
|

SPEED A 'S chw .
REFERENCE 500 r/min 5001/ min
(Nref)
0 i
1
MOTCR SPEEOD

Fig. 8.9 Time Chart
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(2) Auto winding selection method

Motor winding is automatically selected by using a speed detect signal | SDET| and watching
the actual motor speed. Flow chart is shown in Fig. 8.10 and timing chart in Fig. 8.11.

Mator Speed NO

28w +45

Motor Speed

LSW : Low Speed Winding
HSW : High Speed Winding
Scuw @ Threshold Speed

Set C1-21 (SDy.y.) of Control
Parameter

48 : Band width of Neye

Set C1-22 (SDyys) of Control
Parameter

L ——— £Som—0S
‘L SDET | OPEN —l_ 1 " Setting value of C1-21 and C1-22 under
| Fig. are calculated as below.
! Scuw— 452 Sy
NO '—«L SDET]CLOSE ]———J Scuw+ JS=Spx
o Scuw
Ct 21_—__8100(01—26) X100 (%)
YES o 48 o
NO Ct 22-_*8100(01—26) X100 (%)
Select HSW (4S is from 100 through 200r/min)
’f_ ({CHW]Close—0pen) [T~ 1 '—: Jes
I f ' OPEN
| L Select LSW l
; ( CLOSE) 1 SDET
! Completion 7 NO ! CLOSE
: (|{CHWE]) | -AS Scuw +A S
| (©cr—en
i
b |88 ] . Completion 7 no) |
| ([ChwE] | B
I f i___1: Inverter internal
| YES | signal processing
e 4
END
Fig. 810 Flow Chart
1S 2000
S 500 »
OPEN o L
(SDET]CLOSE T '
OPEN | 1
CHW JCLOSE | i
OPEN 1 [
CHWE {CLOSE b ) ]
| : 2000 r/min i ;
i
[ [
50r/min| 1| L 500 ¢/ min
SPEED REFERENCE 0 — —
[ [
I AS
g Scm N
f
MOTOR SPEED 0 &S A
Fig. 811 Time Chart

— 126 —



(3) Automatic winding selection method (Cont'd)

Speed reference and actual motor speed are recognized from the speed reference and inverter speed
detection signals ; whether high-speed or low-speed winding should be used is determined
according to select windings. The windings are selected according to Table 8.3. Compared to the
selection method using only the speed detection signal, the magnetic contactor needs to be selected
less frequently although signal processing is increased.

Fig. 8.12 is the flow chart. Fig. 8.13 is the time chart.

START

NO

SPEED
REFERENCE

2Saw+AS

SPEED indi i iti
HEEEREQQE Table 8.3 Winding Selection Conditions
Spesd Speed reference
reference —
=Scuw-AS | =Scuw-AS
?Sﬂeig—
Select HSW Close? peed= Select high-
7 (cAwW]ciose - Open) 1 Scuw-AS  |speed Do rcllqt select
| | windin winding.
i ! SDET Open) g-
| ' Select LSW
L - Speed <
i 1 - peed = .
! - ({CHw JOoen - Close) jl Do not select| Select low
| Complection? | Scuw-AS winding. speed
! (CHWED | SDET]Close) winding.
|
I
b _Y_E_S_ _______ N Complection? NO :
_E (CHWE) |
| s | Set Scyw, the check level of speed
- YE | reference of the higher controller, for
e ——— J C1-21 (SD..vu), which is the inverter speed
detection signal level. Also set /S, the
hysteresis level of the higher controller for

END C1-22 (SDuys), which is the inverter speed
detection signal detection width.

------

Fig. 812 Flow Chart
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Fig. 813 Time Chart
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8.4.4 Notes on Winding Selection Control

. If the magnetic contactor for motor winding selection is damaged or the signal leads are
disconnected, the spindle stops and operation program does not proceed.

Check time and output alarm signal by using motor winding selection signal and motor
winding selection completion signal to inform worker of this condition, recognizing winding
selection failure (code: F-000), and stops operation.

- For automatic winding slection by motor speed detection, the magnetic contactor is
activated frequently because windings are selected every time the actual speed crosses the
selection speed Scuw.

« When automatic winding selection is applied for driving the spindle of a lathe, windings are
selected even during cutting if selection speed is reached. As shown in Fig. 8.14, the cut
surface becomes rather more rough than usual if windings are selected during rough cutting.
The difference is lessened as cutting advances to finishing. The following data prove
practical benefits; however, checking the precision of cut surfaces if necessary.

WTEHIHE A AANAAAAAAAAAAAAAAAAAAAAAAAANAAAAAANA
i
i i

CUTTNG WIDTH
e /\{\M/\/\/\/\M/\/\/\/\/\/\/\A/\/\MAMM/\/\M/\)\A
0K
LT AMAAAAAAAANAAAAAAAANMAAAAAAAAAANN
m ?

10u

200#
T AANAAANNAANANAANAAANAANAAAAAANA,
S $
10u 2004

(a) Cutting Face Accuracy

Cutting Width 2mm Cutting Width 3mm Cutting Width 4mm Cutting Width 5mm

(b) Cutting Face State

Test conditions + Workpiece : S45C (4100 rounded bar)
» Bite : Super hard bite
» Cutting speed : 150m/min
« Feeding : 0.2mm/rev

Fig. 814 Face Accuracy Data at End Face Cutting by Lathe
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8.5 ARBITRARY POSITION STOP CONTROL BY MOTOR ENCODER

When the spindle and the load axis are connected at transmission rate of 1 : 1, one rotation
(angle) of the axis is divided into 4096 (at a resolution of 0.088°) by using the motor encoder
signal and the positioning is commanded by stop angle command either in 12-bit binaries or
3-digit BCDs.

As shown in Fig. 8.15, this control requires a positioning reference and orientation signals,
adding to speed reference, forward-reverse run and other signals.
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REFERENCE ~—— 71 as pro 16 ~
! [(1V2] *PAQ 17 [
PBO {18 [
3| zSPD *PBO |14 i MOTOR ENCODER
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Fig. 8.15 Arbitrary Position Stop Control by Motor Encoder
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- A— Precaution for Orientation Control
If the orientation function is to be used under the following conditions, adjust the
machine and adjust parameters before starting.

(1) When the orientation function is to be used for the first time after VS-626 VM3
was connected to the driven machine.

(2) After exchanging the motor or the encoder.

(3) After altering wiring between equipment.

For details about tuning, see the adjustment procedure.

The following two types of arbitrary positioning:
(1) Absolute positioning
(2) Incremental positioning
They are explained below.
(1) Absolute positioning
Absolute positioning is used to perform positioning at the specified stop position with the
spindle zero point as reference. Therefore, when the specified stop position is “0°”, the spindle
stops at the spindle zero point; when it is “90°”, the spindle stops at 90° after proceeding in the
CW direction.
When the orientation signal is input during rotation (or stopping), the spindle speed decelerates
or accelerates to the set orientation speed. After the set speed is reached, the encoder phase C
signal is checked. Then the axis stops at the position specified by the servo loop, and at the
same time, it outputs the orientation completion signal (ORE).
Since the servo loop keeps operating even after completion of orientation unless the
orientation completion signal is turned off, the spindle hardly strays away from the positioning
point even if external force is applied to the spindle.

Fig 8.16 is the time chart of absolute positioning.

RUN SIGNAL .
(FWD OR FEV) __CLDSE

ORIENTATION SIGNAL I OIS R |
(A7) ]

DRIENTATION COMPLETION f O
ORENTATIONSPEED |
. | VOTION(ATO) /
SPEED f
|

SIGNAL (ORF) —————
[~ | COMMAND, ——  ACTUAL) A
—

; . . N
(a) Orientation Starting at Operation Speed

RUN SIGNAL
(FWD OR REV)
ORIENTATION SIGNAL

{ORT)
ORIENTATION COMPLETION
SIGNAL (ORE)

!
s
!
SPEED . n
(= : COMMAND, ——: ACTUAL] A N
[ =———— s

(b) Orientation from Stop

I
|
MOTION (ATC) !
|
|

Fig. 816 Time Chart of Absolute Positioning
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(2) Incremental positioning
Incremental positioning is used to perform positioning at a new stop position which is
determined by adding the specified rotation moving amount (angle) to the current stop
position.
By inputting the incremental signal and inputting the orientation signal again after completion
of absolute positioning, the spindle stops at the new stop position, and at the same time, it
outputs the completion signal.
In this mode, each time the orientation signal is input, the spindle proceeds by the specified
rotation moving amount.

Fig 8.17 shows the time chart of the incremental positioning operation.

RUN SIGNAL
{FWD ORREV)
CORIENTATION SIGNAL CLOSE | L CLOSE ] 1 CLOSE |

(ORT)
ORIENTATION COMPLETION 1 INC CLOSE
CLOSE ]

SIGNAL (ORE)

POSITION SIGNAL FOR CONTROL
(MAGNETIC SENSOR QUTPUT)

SPEED .
(—: COMMAND, —— ACTUAL) -_/\ J:_/\\
0 ' :

>

--________[g o
gl (@
Ty

o ORIENTATION POSITION
N
POSITION \,
(C-G0uaND) . INCREMENTAL
——AGTUAL “ MOTION
. 112
\\
\\
N

Note: When incremental positioning is performed, a position shift must not be generated while the orientation signal is
turned off.
If a shift occurs, the stop positioning accuracy may not be obtained.

Fig. 8.17 Incremental Positioning

Select the stop position reference by control constant C1-36 (SEL1) for arbitrary position stop
control.

Bit 76 5 4 3 2 10

= |
CI=36= v e

T————-' Stop position command selection

When “,' ” is set to Cn-36 bit 7, the stop position reference becomes effective and arbitrary
positioning is enabled at orientation control. Since it is normally used as digital speed
reference, the standard setting is “ | 7. When bit 7 is set to “| ”, constant positioning control
is performed.
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8.6 STOP AT HOME/ARBITRARY POSITION BY MAGNETIC SENSOR

The spindle can be stopped at a specific angle to the motor shaft by detecting the position of a
magneto mounted on the rotor of the spindle by a magnetic sensor mounted on the stator. As
shown in Fig. 8.18, this control requires positioning reference and orientation signals, a
magneto, a magnetic sensor, and magnetic sensor orientation card adding to speed reference,
forward-reverse run and other signals. Furthermore, after positioning by a magnetic sensor,
optional position stop control can be obtained from the spindle motor encoder. In this case,
stop position control reference is needed.
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Fig. 818 Stop at Home/Arbitrary Position by Magnetic Sensor
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- A' Precaution for orientation control

If the orientation function is to be used under the following conditions, adjust the

machine and adjust parameters before starting.
(1) When the orientation function is to be used for the first time after 626 VM3 was

connected to the load machine.
(2) After exchanging the motor, magnet, or magnetic sensor.
(3) After altering wiring between equipment.

For details about tuning, see the adjustment procedure.

Home position stop operation with a magnetic sensor is explained in the following.

(1) Stop at Home Position by Magnetic Sensor
If an orientation signal is input during rotation (or when the machine is stopped), the spindle
speed is immediately accelerated (or decelerated) to the set orientation speed.
After the set speed is reached and the magneto on the spindle passes by the stop position, the
servo loop uses a motor encoder signal to rotate the spindle until the centers of the magneto
and the magnetic sensor match, and uses the magnetic sensor signal to stop the spindle at the
home position. At the same time, an orientation completion signal (ORE) is output.
After orientation is completed, the servo loop operates until the orientation signal is turned
OFF. Thus, the spindle is not easily moved from the home position even when external force
is applied in the direction of rotation.

Fig. 8.19 shows the time chart of positioning.

OPERATION SIGNAL — T ———————————— —
FAD OR REV) CLOSE

ORENTATION SIGNAL T CLOSE T

0R)

CRENTATION COMPLETED

{ORE) SIGNAL e

ORIENTATION SPEED

MOTION (ATC) e
R ~ | /
(=il S ]

srsmsre HA——A—L

(a) Orientation, Starting during operation

1 CLOSE ]
|
|
|
i

OPERATION SIGNAL
(FWDORREV)

%Fg%l)\JTATION SIGNAL 1 CLOSE 7

ORIENTATION 1 CLOSE 1

COMPLETION (ORE) SIGNAL ! }

| i

I voTion (aT) |

| |

| {

—t 1

SPEED
(-CauuanD .
—~ACTUAL . . S

POSITION SIGNAL FOR CONTROL l\ /\
Ty

(MAGNETIC SENSCR OUTPUT)

(b) Orientation, Starting from Stop
Note: If slip does not occur in transmission mechanism and parameters are set up properly, the servo loop stops the shaft
smoothly.

Fig. 8.19 Positioning Operation
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(2) Arbitrary positioning control by incremental positioning
Incremental positioning is used to perform positioning at a new stop position which is
determined by adding the specified rotation moving amount (angle) to the current stop
position.
By inputting the incremental signal and inputting the orientation signal again after completion
of absolute positioning, the spindle stops at the new stop position, and at the same time, it
outputs the completion signal.
In this mode, each time the orientation signal is input, the spindle proceeds by the specified
rotation moving amount.

Fig. 8.20 shows the time chart of the incremental positioning operation.

OPERATION SIGNAL
(FWD OR REV)

ORIENTATION SIGNAL
(ORT)

ORIENTATION COMPLETED
(ORE) SIGNAL
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-——CDMMAND
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POSITION SIGNAL FOR CONTROL _/\
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N

Note: When incremental positioning is performed, a position shift must not be generated while the orientation signal is
turned off.
If a shift occurs, the stop positioning accuracy may not be obtained.

Fig. 8.20 Incremental Positioning

Select the stop position reference by control constant C1-36 (SELl) for arbitrary position stop
control.

Bit 76 5 4 3 2 1 0

an = |
CI=86= | v\ 1 1 10

L—— Stop position reference selection

When “ } 7 is set to Cn-36 bit 7, the stop position reference becomes effective and arbitray
positioning is enabled at orientation control. Since it is normally used as digital speed

reference, the standard setting is “ | 7. When bit 7 is set to “| 7, constant positioning control
is performed.
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8.7 STOP AT ARBITRARY POSITION BY SPINDLE ENCODER

When the spindle encoder is connected to the load axis (spindle) at a ratio of 1:1, for example,
in a lathe, the spindle can be positioned using signals from the encoder and dividing one
rotation into 4096 (at a resolution of 0.088°). Positioning is commanded by origin offset either
in 12-bit binaries or 3-digit BCDs. As shown in Fig. 8.21, this control requires position
reference orientation signals, origin offset, and encoder orientation card adding to speed
reference, forward/reverse run and other signals.
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Fig. 8.21 Stop at Arbitrary Position by Spindle Encoder
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- A— Precaution for orientation control

If the orientation function is to be used under the following conditions, adjust the
machine and adjust parameters before starting.

(1)  When the orientation function is to be used for the first time after VS-626VM3
was connected to the load machine.

(2) After exchanging the motor or the encoder.

(3) After altering wiring between equipment.

For details about tuning, see the adjustment procedure.

There are two ways to find a specified position:
(1) Absolute positioning

(2) Incremental positioning

They are explained in the following.

8.7.1 Absolute Positioning
Absolute positioning determines the stop position of the spindle in reference to the origin of
the spindle. If ”0°” is specified for the stop position, the spindle stops at the home position. If
”90°” is specified, the axis stops at a position 90° clockwise from the home position.
If an orientation signal is input during rotation (or when the machine is stopped), the spindle
speed is immediately accelerated (or decelerated) to the set orientation speed. After the set
speed is reached, phase-C signal of the encoder is checked, then the spindle stops at a position
specified by the servo loop. At the same time, an orientation completion signal (ORE) is
output.
After orientation is completed, the servo loop operates until the orientation signal is turned
OFF. Thus, the spindle is not easily moved from the home position even when external force
is applied in the direction of rotation.

Fig. 8.22 shows the timing chart of absolute positioning.
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Fig. 8.22 Absolute Positioning Operation
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8.7.2 Incremental Positioning

Incremental positioning determines the stop position of the spindle by adding a specified
rotation displacement (in degrees) to the current stop position.

If an incremental signal is input after absolute positioning is completed, and previous
orientation signal is input again, and the servo loop moves the spindle to the new stop
position. At the same time, a completion signal is output.

In this mode of positioning, the load axis is moved by a specified rotation displacement every
time an orientation signal is input.
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Note: To use incremental positioning, be careful not to move the spindle while the orientation signal is OFF. Otherwise, stop
position precision is reduced.

Fig. 8.23 Incremental Positioning
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9. RECEIVING INSPECTION AND PRE-STORAGE CHECK
91 CHECK WHEN UNPACKING

Upon receipt of the inverter and the motor of VS-626VM3 Drives, unpack and check the
following. Make sure that the motor and inverter are kept free from packing materials or
fittings.

(1) Check the type and specifications of the delivered product with the shipping documents.
(2) Check optional equipment and spare parts.
(3) Verify that a parameter list is provided.

(4) Check for any damage during transit.

If there is any discrepancy or any condition
such as damage, or the delivered equipment does
not conform to listed specifications, contact your
YASKAWA representative. Phone and fax
numbers of YASKAWA representatives are
listed on the back cover of this manual.

9.11 Motor Nameplate

Rated Voltage Insulation Class _~ Date \
/
Tyoe \\\ w
\ AC SPENDLE MOTOR
Phase \" TYPE UAASKA-08DZ] N\ ®DATE 1996.4
—® PHASE 3 ¢ POLES 4 N\ INS. F
Standard * RULE JIS C 4004] JP44 JCAOFA4S »VOLT MAX. 200 V
KW RATINIG r/min AMP
Rated Spec. . 7.5/5.5 30/MIN/CONT. 1500/8000 46/37
Bearing No. * BRG NO.
[BH\\;gEHSSODD‘ L+ SER NO. §123456/—-001
/ % YASKAWA|ELECTRIC CORPORATION yapaN
Serial No.

NB3871-1N /

Pales
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9.1.2 Inverter Nameplate

692-308

~——  Type ———jﬁMODEL CIMR-VMS27P5 \

200 V CLASS INVERTER
t S

e, ——t INPUT | AC 3PH 200 ~ 220/50 Hz

200 ~ 230/60 Hz

L+ OUTPUT| AC 3PH 45A

Output Spec,
(Hated Current)

SPEC||27P50
YASKAXWA ELECTRIC CORPORATION

\__ JAPAN)
/

Option Display or Spec. No.

Enclosure
0: Open-chassis type
2 : Heat sink externally-cooled type

— INVERTER TYPE DESIGNATION

CIMR-VMOUIOIO OO
N Maximum Applicable Motor Capacity (3P7 : 3.7/2.2kW)

(030 : 30/22kW)
(P stands for a decimal point.)
Voltage Specification (2 : 200V series, 4 : 400V series)
Specification (S : Standard, W : Winding selection)
VM3 Series

Fig. 9.2 Example of inverter Nameplate

~ 141 —



9.2 NOTES ON STORAGE

If the inverter and the motor are to be stored for a period of time, prepare the following

conditions to keep the equipment in good order.

(1) Temperature: 0°C to +60°C

(2) Humidity: 5% to 95% (RH) (Non-condensing)

- % - Air containing 50% RH at +40°C condenses when cooled to +28C. Take special
care if extreme temperature fluctuations exist/occur in the storage area.

(3) Environment: Indoors free from corrosive gases , mist and dust
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10. INVERTER PARTS NAMES AND FUNCTIONS

®

O OO0

@8 ® ©66

- ®

692-318

692-315

(] 692 317

Controller: Consists of Electronic circuits including the CPU that controls the inverter.

Gate driver: Drives the IGBTs in the main circuit according to signals from the controller.

Digital operator: Monitors status of operation, displays and sets control constants.

DCP (control power source): Supplies control power to the controller and the encoder.

Power interface: This is the input circuit of control power and contains the control power
fuse.

Cooling fan box: Contains the heat sink cooling fan.

Heat sink: This is the cooling medium for the main circuit IGBTs.

Air duct panel: This panel is used for mounting the inverter in the control panel, and also
serves as the air duct.

PC board frame: The controller and option cards are mounted on this panel.

Faceplate: Protects PC boards including the controller.

Input terminals: These terminals connect to the commercial-current power source, and are
identified as R, S, and T.

Output terminals: These terminals connect to the motor or electromagnetic contactor, and
are identified as U, V, and W.

Ground Terminal: This is for the inverter grounding, and is identified as E.

Charge indicator: Indicates that the electrolytic capacitor in the main circuit is charged.
Wait until this lamp goes OFF before touching the main circuit of the inverter.

Fig. 10.1 Construction of Inverter
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1. MOUNTING AND WIRING

1.1 NOTES ON INSTALLATION OF THE MOTOR

Notes on installation of the motor
The flange surface and the output shaft of the motor are coated with rust preventives or
grease. Clean the flange surface, output shaft, and keyways with thinner before
installation.

11.1.1 Installation Location ,
(1) Sufficient cooling air must be supplied to the cooling fan. The motor opposite drive end
(where cooling air is exhausted) must be separated from machines by 100mm or more.

- % - If supplied air is insufficient, motor thermal error protection may be activated even
under loads within the rating.

(2) The motor must be protected from water or oil splashes. Use a protective cover, if

necessary.

- % - Entry of water or used oil into the motor may deteriorate insulation and cause a
ground fault.

(3) The motor must be installed on a sturdy bed, base, or frame.

- % - Adding to the motor weight, dynamic load is applied to the bed during operation, and
vibration may occur.

- 9% - Use a motor of an outside diameter of 250mm or below operating under vibration accelera-
tion of 2.5G or less (Standard type : 22/18.5kW (30/25HP) or below ; Winding selection
type : 11/7.5kW (15/10HP) or below].

For other large capacity models, contact your YASKAWA representative.

(4) The motor must not be placed where there is excessive dust, iron particles or mist.

- % - The motor core is cooled by air sent from the built-in fan. Accumulation of dust in
the air duct reduces cooling capacity and the motor thermal error protection may be
activated even under loads within the rating.

11.1.2 Installation Orientation
(1) Flange-mounted type motors can be installed when the motor output shaft connected to the
driven machine is perpendicular to vertically downward position.
- % - When the output shaft is directed upward, excess force is applied to the motor bearing
and the life may be shortened.
(2) Foot-mounted motors must be mounted on the floor with the foot under the motor body.
- % - If the motor is suspended upside down, excess force is applied to the foot and the life
may be shortened.
(3) To place the output shaft in a horizontal position, the terminal box must be on the upper
side.
- % - If the terminal box is on the side or bottom, dust easily enters from the air vent under
the bracket on the driven machine side, leading to a possible malfunction.
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11.1.3 Connection to Load Machine

(1) To connect directly, align the centers of the motor shaft and the load machine shaft, so

that the two shafts form a straight line. Use a spline if necessary.

- % - If the centers of the shafts are misaligned, excessive twisting force is applied to both
the motor shaft and load machine shaft, and the bearing may be damaged or worn out
quickly.

1 I LEVELER

1 3 1. The &an A must be uniform and must not be sreater than 0.03mm.
2.Gap B must not be greater than 0.03mm.

LI Lr
e

Fig. 111 Connection between the Motor and Load Machine

(2) For V-belt drive, lay the motor and spindle parallel to each other, and perpendicular to
the line passing through the centers of both pulleys. Radial load applied to the shaft end of
the motor output flange must not exceed the limit listed in Table 3.2.

- % - If the belt is not placed at an exact right angle, vibration may occur or the belt may
slip. If an excess radial load is applied to the motor shaft, excess force is applied to
the motor bearing and its life may be shortened.

(3) The arc of contact(¢) must be 140° or greater.

~ % - If the arc of contact(¢) is smaller, the belt may slip.

E=) |
1.When Cis 1000 mm or less: d < | mm

i o) 2.When C is greater than 1000 mm: d/C < 1/1800 A égﬁ%xFCT
38< 1T -\

MOTOR SHAFT

— | LT LOAD SHAFT

Fig. 11.2 Connecting a belt

(4) To use gears, lay the motor and machine shafts parallel to each other, and engage the
shafts at the centers of the tooth surfaces.

- % - If the tooth surfaces are not engaged properly, gear noise occurs.

(b) To attach pulleys or gears to the motor output flange, they must be balanced well. The
motor is in dynamic balance when a half-key having a half-thickness of the size shown in the
dimension diagram (of the shaft) is attached.

- % - A slight unbalance may cause vibration during high- speed rotation.
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1.2 NOTES ON INSTALLATION OF THE INVERTER

Notes on installation of the inverter
When carrying the inverter, handle with care so as not to damage it. Holding the face
plate or PC board frame when carrying may damage the equipment.

11.2.1 Installation Location
(1) The inverter must be kept free from water or oil splashes.

- % - Entry of water or oil into the inverter may deteriorate insulation and cause a ground
fault.

(2) Avoid direct sunlight.

- % - Radiant heat of the sun may raise the temperature in the inverter over the operating

thermal range and life of electronic components may be significantly reduced.

(3) Avoid corrosive gases and liquids. Avoid locations where dust or iron powder is

abundant.

- % - Corrosion by harmful gases or adhesion of dust may deteriorate insulation resistance
and cause a ground fault.

(4) The inverter houses the heat sink cooling fan at the rear. Leave 150 mm or greater

clearance on the upper (exhaust) and lower (entry) sides of the fan to prevent cooling

performance deterioration.

- % - If air flow is obstructed and insufficient cooling air is supplied, a heat sink overheat
error may occur even when the output is within the rating.

(5) Although the control panel open-chassis type inverter is operable at 0°C to +55°C, air

entering the heat sink must be 45°C or below. See Fig. 11.3.

- % - If warmer air is input, heat dissipation from the heat sink is reduced and a heat sink
overheat error may occur even when the output is within the rating.

(6) For ease of periodical inspection and maintenance, leave space to open and close the PC

board frame. Also make clearance of 30 mm or greater from each side panel of the inverter.

~ % - If the above clearances are not provided, proper inspection and maintenance will not
be possible.
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(7) Place sealant at the unit mounting joint to prevent entry of dust.

- % - If no sealant is applied, water or iron powder may enter from the joint to deteriorate
insulation and cause a ground fault.

30 mm OR GREATER 30 mm OR GREATER

150 mm 150mm SC[0R
ORGREATER ORGAEATER | VR
- -’— ]

VS - 626 VM3
INVERTER
e
1 cooLNG AR ORLOWER
60 —]
150 mm OR LOWER 150mm
OR GREATER OR GREATER g%OUNG
(@) Clearance on the left {b) Ciearance above and below (c) Clearance above and below
and right sides {heat sink external cooling type) (Open chassis type)

Fig. 11.3 Inverter Installation Space

11.2.2 Installation Orientation

For cooling efficiency and ease of maintenance, the inverter must be installed in a vertical

position with the input- output terminals below.

- % - If the inverter is placed in a horizontal position, the inverter inside temperature
exceeds the operating thermal range even when the output is within the rating, and the
life of the electronic components may be significantly reduced.

Notes on assembling the control panel
Do not drill or weld the control panel after mounting the inverter. Otherwise, metal chips
may be left in the inverter and lead to a failure.
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1.3 CONNECTION

Fig. 11.4 shows equipment configuration for a drive system. Connect the power source,
inverter, and motor properly according to the drive system layout and connection diagram.
When the drive is to be used for single-motor drive and no system connection diagram is
found, refer to Fig. 11.4.

THREE-PHASE

POWER SUPPLY W’W
D MOTOR POWER CABLE
MOTOR

0

) i b

POWER SUPPLY CABLE

TO OTHER APPARATUS [)

— 0

POWER SUPPLY CABLE
ENCODER CABLE FOR MOTOR COOLING FAN

Fig. 11.4 Configuration for Single-Motor Drive System
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1.4 NOTES ON CONNECTION

Complete interconnections, following the instructions given below.

1)

Control signal leads (1CN to 3CN) must be separated from main circuit leads (R, S, T, U,

V, W) and other power lines and power supply lines to prevent erroneous operation caused by
noise interference (Electromagnetic interference).

_*_

If a signal line (especially the motor encoder signal line) runs along a power cable, the

dv/dt noise from the power cable may cause a serious malfunction.
(2) When a twisted shielded wire is used for the control signal line, the terminal must be
insulated as shown in Fig. 11.5, except for the motor encoder signal line between the inverter
and the motor which must be connected on both ends because the encoder signal line in the

motor is a multicore shielded cable.
encoder signal line must be 20 m or less.
— * -

The extension of the control signal line including the

A longer motor encoder signal line between the inverter and the motor may result in a

voltage drop in the line, reducing encoder power voltage and causing a serious

malfunction.

SHIELD
SHEATH

ARMOR

%’v'z“

%
02059.%2%
20%etetes
10060 %?

oteleteteds

AT

Se—

TO SHIELD
SHEATH TERMINAL

Insulate these parts
with insulating tape.

Fig. 11.5 Shielded Lead Termination

Never cannect.

(3) Make a positive grounding using ground terminal E on the casing of VS-626VMa3.

» Ground resistance should be 100Q or less.

» Never ground VS-626VM3 in common with welding machines, motors, and other
large-current electrical equipment, or ground pole.
conduit from leads for large-current electrical equipment.

« Use ground lead listed in technical standards of electric installation and make the length as

short as possible.

Run the ground lead in a separate

» Even when VS-626 VM3 or motor is grounded through its mountings such as channel base or steel
plate, be sure to ground VS-626VM3 using the ground terminal E.
- Where several VS-626VM3 units are used side by side, all the units should preferably be

grounded directly to the ground poles.

permissible (Fig. 11.6 (a)).

O X

(@) Good (b) Poor
Fig. 1.6 Grounding of Three VS-626VM3 Units

However, connecting all the ground terminals of
VS-626VM3 in parallel, and ground only one of VS-626VM3 to the ground pole is also
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However, do not form a loop with the ground leads (Fig. 11.6 (b)).

O X

(@) Good (b)y Poor
Fig. 1.7 Grounding of Motor and VS-626VM3

m
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(4) Phase rotation of input terminals (R, S, T) is available to each direction, clockwise and

counter clockwise.

(5) Never connect the power supply to output terminals (U, V, W).

- % - If the power supply is connected to an output terminal, excess current flows and
internal transistors may be damaged.

(6) Connect inverter output terminals (U, V, and W) to corresponding motor terminals (U, V,

and W).

- % - Connection error may cause motor buzzing and vibration, or improper rotation.

(7) It is possible that failures caused by grounding or short-circuiting of output cables may

occut. Be careful not to let cables come in contact with the case.

(8) Never connect phase advance capacitors between the inverter and the motor. (Fig. 11.8.)

- % - Inverter ocutput overcurrent protect may be activated or the motor may run away.
Phase advancing capacitors may be overheated or damaged by high-frequency
component of inverter output voltage.

INVERTER \T

! VS -626 VM3

(Never connect phase advancing capacitar)

Fig. 11.8 Removal of Phase Advancing Capacitor

(9) When a ground fault interrupter or leak relay is used, it must be well balanced and placed
in the power supply line as shown in Fig. 11.9.

Since output from the controller contains a high-frequency component, zero-phase current may
flow through the voltage-to-ground capacitance of the inverter-motor cable (C1) or the
voltage-to-ground capacitance of the motor (C2), improperly activating the ground fault
interrupter. To avoid this, observe the following:

(a) Make the cable between the inverter and the motor as short as possible to reduce steady
zero-phase current.

(b) Set rated sensitivity current high.

(c) Use a specialized inverter or impulse wave inactive ground fault interrupter.

GROUND FAULT
INTEHRUPTER

POWER SUPPLY . 1
At aa R.S.T U.V.W
777
AN Q
Ci cz2

o

Fig. 11.9 Installation of Ground Fault Interrupter
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(10) If both the VS-626 VM3 inverter and magnetic contactor are placed in the same control
panel, the controller may sometimes operate erroneously due to the noise generated from the
coil of the magnetic contactor. Connect a surge suppressor in parallel with the coil of the
magnetic contactor. The surge suppressor will absorb the energy stored in the coil of
magnetic contactor and thus must have a capacity suited to the coil. YASKAWA ’s magnetic
contactors and surge suppressor are shown in Table 11.1.

CAUTION
Never connect surge suppressor to the output terminals (U), V), W) of the controller.
- % - If there is no surge absorber, making or breaking of the magnetic contactor generates
surge voltage from the winding, disrupting the signal on the inverter control signal
line.
Table 11.1 Application of Surge Suppressor
Magnetic Contactor Surge Suppressor*
and Control Relay :
Type! Type Specifications Code No.
Magnetic-contactor
HI-10E, -20E, -25E,
-35E, -50E, -65E., 250VAC
-80E., -125E;, DCR2-50A22E 051 F+2000Q C002417
Control relay
RA-6E., RL-33E
Control relay
LY-2, -3
é(l)g;/s [Manufacturer:
OMRON
Corporation]
HH-22, -33 250VAC
[Manufacturer: FUJ! DCR2-10A25C 0.5 F+200Q C002482
Electric Corporation]
MM-2, -4
[Manufacturer:
OMRON
Corporation]

*  Surge suppressor is mady by MARCON ELECTRONICS Co., Ltd.
Use the surge suppressor shown below when any surge suppressor is used other
than the above.
200V class: Type DCR2-50A22E
t M?ignetic contactor and control relay are made by YASKAWA CONTROLS Co.,
Ltd.
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12. PREPARATION BEFORE STARTING

121 CHECK BEFORE TURNING ON POWER

After installation and wiring, check the following before turning ON power:

(1) Verify that capacity and type of the motor and the inverter match specifications of the

load machine.

- Refer to the nameplates of the motor and the inverter.

(2) Check wiring between equipment with the connection diagram.

Do not activate the buzzer for checking when the control circuit is connected.

(3) Check for loose terminals and connectors.

- Main circuit screw terminals of the motor and the inverter

» Screw terminals of the fan power source and the magnetic contactor of the motor and the
inverter

» Fastening bolts at the motor and the inverter

(4) Verify that the motor and the inverter are grounded securely.

(5) Verify that signal line connectors are securely inserted in the specified places.

- Signal line connectors of the inverter, motor encoder, and magnetic sensor

(6) Check that wire pieces and metal chips are not in the conducting parts.

(7) Verify that tﬁe motor and the load machine are ready to operate.

« Check for obstacles around the rotor.

« Verify that emergency stop and collision prevention function normally.

12.2 CHECKING POWER VOLTAGE

Turn OFF the molded-case circuit-breaker (MCCB) on the supply side of the inverter to verify
the power input voltage supplied to the primary side of the MCCB. Use a voltmeter or
rotation meter (volt-ammeter) to measure the input voltage. Table 12.1 shows allowable
ranges of input voltage:

Table 12.1 Allowable Ranges of Power Voltage

Nominal Voltage/ Allowable Voltage
Inverter Frequency Variation Range*
200V/ 50, 60 Hz
170 ~ 242V
200V Series 220V/ 50, 60 Hz
230V/ 60 Hz 170 ~ 253 V
380V/
400V/ 50, 60 Hz 340 ~ 484 V
400V Series
440V/ 50, 60 Hz
460V/ 60 Hz 340 ~ 506 V

* VS-626VM3 is operational within the voltage variation
range specified in the above table; however, the 200V
series shows optimum characteristics at 200 to 240V and
the 400V series at 400 to 480V. Thus, if supply voltage is
lower than the basic 200Vord00V, specified output may
not be obtained during high-speed operation. If input
voltage can be varied by a changer, set the input voltage
within the above ranges for optimum operation.
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12.3 SELECTION CONNECTOR SETUP FOR DIFFERENT SPEED REFERENCE INPUT METHODS

Set up the selection connectors according to Table 12.2 depending on whether analog or digital
references are used and other classifications of the speed reference input method.
Table 12.2 Setting of Speed Instruction Selection Connectors

Power Supply Select
Connector for Speed

Terminal Select

Speed Refer-

Connector for Speed [ence Select

Speed Reference Input Method Reference Reference Input* Signal
(A1) AD (AX2/ D12) (DAS)
When a variable resistor of 2 kQ is
used AX?
1CN
i P s o] [¢] PN e}
12}(0'::[1‘ 3 SCOM O O A2 olo
w
4 GND Di2
’When resistors of other types are used
Max. 10 mA LOoN AX2
: ! P15 O O] Al o le)
§ [:jl¥Max. 12V 3 SCOM OIO A2 OIO
o 4
5 GND D12
]
o
B | When external voltage source (such as OPEN
Q dlgltal-.analog converter) is used
o | (ICN input) AX2
g 5" seom ojo] a1 0 O
o D/A c
< CON- O O A2 olo
VER- D12
TER 7 GND
When external voltage source (such as
diglta)l-analog converter) is used (2CN
input
: FZ_CN AX2
o 12 scom oJo} A1 oJo
CON- O O] A2 © 0
VER-
TER 13 GND D12
2CN
e
D1
2 L o2
8 3
Q p D3
2 ; D4
@
5 .7 0% AX2
o D6 50
B 7 1 oy Either can be selected. CLOSE
m 8 OIO
& p D8 Standard
T 0 D9 setting is D12
k=, 71 o oJo] a1
a 7 8:21 O OfA2
181 gy

* There are two speed reference terminal connectors. Set up the two tweminals in the same way.
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13. OPERATION OF DIGITAL OPERATOR

Notes on use of the digital operator
This section explains the functions, operation method, and control constants of the digital

operator. Become thoroughly familiar with the different procedures before turning power
ON.

13.1 FUNCTIONS OF THE DIGITAL OPERATOR
VS-626VM3 supports the multi-functional display operator that enables the following:

(1) Display of Control Signal Status
Status of control signals of individual points is displayed by monitoring the status of
operation. For the display items, see Table 13.3.

(2) Display and Setup of Control Constants
Control constants must be set up for normal operation in compliance with the specifications.
Tables 13.4 to 13.6 list the control constants.

(3) Display of Protective functions
If an error occurs during operation, protective functions are displayed. Table 13.7 lists the
protective functions. Nothing is displayed when operation is normal.

(4) Function by the Digital Operator

Stand-alone operation without sequence input signals or speed reference is possible by

setting control constant C1-37 with the digital operator. This function is effective for test run
when the inverter is connected only with a motor. For the details of the operation, see
Paragraph. 8.1.
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Fig 13.1 shows the display unit and operation keys of the digital operator (JVOP-100).

Mode Display LED (Note)

Digital Operator Running Indication
Lights when inverter is operated by using digital operataor.

Rotation Direction indication
FWD: Lights when forward run command is input.
REV: Lights when reverse run command is input.

Remote Mode Indication
Appears when external terminal input mode is selected.

SEQ: Lights when the motor rotates in the reverse direction.
REF: - --
{ \l
REMOTE
DRIVE FWD REV  geq REF *Display
¢} o 0 o O
'_ '_’ l—l '_’ Displays monitored vaiues of speed and torque references and function set values. ]
T B | Display Selection Key
OPI?F‘%%JSFLR Depress this key to select display items. Par. 1322 oravides the order of appearance of the display items. I
JVOP-100

Read/Write Key

> DRIVE I DSPL l( Depress this key to display set values of constants.
U Depress this key again to write set values.

] ral Cha Ke
[JOG”A]&DNA:FTE,;] Numeral Change Key
—— Use these keys to change vaiues such as set values and constant signals.
[ FWD | A Increment key
J V v: Decrement key
REV J J|\RESET
o () Digit Selection Key
RUN J STOP ]
Use this key to select a position in a set value to be changed. The
W\ / A _J selected pasition blinks. (Use this key to reset after an error occurs.)

Run command Key

These are operation command keys when the drive is operated by the
digital operator. These keys are effective only in drive mode.

| STOP: Stop command. When STOP* is depressed, the red LED on the left part of the key fights. J

| RUN: Run command. When RUN" is depressed, the red LED on the left part of the key lights. J

rFWD/HEV: Forward and reverse run switch. When this key is depressed. direction of rotation is changed.l

[ JOG: Jag run, When this key is held down, Jug run is avaliable. |

interrunted.

[PHGM/DH\VE: When emergency stop key is depressed. the aperation speed is reduced and stopoed. then current is

* Digital display LEDs and status display LEDs are used.

Fig. 131 Display Unit and Operation Keys of the Digital Operator (JVOP-100)

— 1556 —



MOTOR SPEED N
i !

i
M }
OR i
L 1,
1
SPEED INSTRUCTION S 1
! |
B T, by Ay
T e | & Z S| e
=) R Y DA AL
SLTEOD Be3 ¢ Y Q8 208
CEron ek @ OF

e

Note: RUN and STOP LEDs light, blink, and go OFF depending on the status of operation.
Fig. 13.2 Digital Operator Display

13.2 KEY OPERATIONS AND DISPLAY

Operations of the keys and indications of the digital operator are explained below. Table 13.1
corresponds displayed characters to alphanumeric characters.

Table 13.1 Indication of Numbers and
Letters by 7-segment LED

No. Letters
0 L A H N -
1 ! B ) 0 —
2 o C r P F
3 = D o Q -
4 L E E R —
5 g F s S ~
6 s G - T -
7 H H - U -
8 = I - \% il
9 o J - W -
. . K - X —
— - L - Y —
L M - 7 _

Note: “—" is not displayed.
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13.2.1 Indication at Power-ON
When power is turned ON, all the LEDs of the
digital operator light for LEDs selfcheck.

|

Then the PROM version is displayed. The
upper five digits of the PROM number are
displayed. The example is for PROM number
“NSN620100.”

!

Finally, operation status data V1-01 (motor
speed) is displayed. Since the motor is not
rotating immediately after the power is turned
ON, 0 is displayed.

If a protective function is activated because of a
failure, the failure indication number lights.

The example indicates a break in a wire in the
motor thermistor, which appears when the motor
encoder signal connector (3CN) is disconnected.

13.2.2 Switching Display Functions

Depress the |DSPL | key on the digital operator to
change the mode of display.

|

Depressing the key once changes the
display from motor speed data to a data number.
The first letter V indicates that operation status
display mode has been selected.

l

Depress the key again. Operation status
display mode is changed to control constant
display mode. In this mode, control constants
can be set and changed.

N

Depress the |DSPL | key again. Usually, if no

protective function is activated, operation status
display mode is restored. If bits 0 or 1 of
control constant C1-37 are set ON, reference
display mode of operation by the digital operator
is entered.
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When the [DSPL | key is depressed in digital

operator operation mode, operation status
display mode is restored provided that no
protective function has been activated.

If a protective function is activated because of a
failure, the failure indication number lights.

The example indicates a break in a wire in the
motor thermistor.

13.2.3 Operation Status Display Mode
To check data in operation status display mode,
do as follows.

To change a data number, depress key once.

The blinking cursor moves to the displayed data
number. Depress key again to return the
blinking cursor to its initial position.

l
Search for the data number to be checked (in

this example, V1-09) using or key.

l

Depress the {DATA | key to change data number
display to data contents display.

The display example is the status when
and signals are closed.

!

To return to data number display from data
contents display, depress the |DSPL | key.

For explanations of operation status display, see
Table 13.3.
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13.2.4 Control Constant Display Mode
To check data or set or change a constant in
control constant display mode, do as follows.

To change a data number, depress key once. - A A 4
The blinking cursor moves to the displayed data { L " - :_-,' :
number. Depress key again to return the T~ T
blinking cursor to its initial position.
l
Search for the data number to be checked (in - NPz N/
this example, C1-10) using or key. :- : - " ::,7
! I N TN
Depress the key to change data number |
display to data contents display. "1 " "7 P
! L ! Ll ]
/ TN\
Select the position in the data to be changed and J
depress key to move the blinking cursor. o - S
(X ' (X} ]
! L L Ly, {
/TN
Use or key to change the data. (In ‘
this case, from ”1” to ”5”) AL/
(K} (x} (K} g
! ( R T I W B R |
Hold down the key for several seconds. 1
The entire data blinks for several seconds, then 1
stops blinking. The data has been changed. NN YN,
(The entire data continuously blinks if the data "7 " N ~
is out of the setting range. If this occurs, ol ol L, P
depress the key to change from data ARNAR AR JTY
contents display to data number display, then i
restart setting from the beginning. Ny
! ‘ [ A o B B g
. A Y R PR
To return to data contents display from data T

number display, depress the |DSPL| key.

For explanations of control constants, see Tables

13.4 to 13.6.

Note: C1-01 to 24, C2-01 to 08, C3-01 to 08 can be changed
during operation or stop. C1-25 to 48, C2-08 to 24, C3-09 to
24 can be changed only during stop.
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13.2.5 Protective Function Operation Display Mode
If a protective function is activated because of a
failure, the protective function indication number
is displayed. After an error is reset, up to four
protective operations are recorded to view the
order of a series of failures.

First protective function operation is indicated
with an F followed by a hyphen.

l

Depress key to display the protect display
number which activated the next protective
function.

!

If key is depressed when the last failure
display number is displayed, the first failure
display number is displayed again. Depress
key to display failure display numbers in reverse
order of occurrence.

g (7| 7 |
’ ¢ |
g I B ]
’ e W B |
g L 7 f
[} o0 ¢

Notes on resetting failures
To reset a failure by the digital operator after removing the cause, depress the |RESET

key in protective function operation display mode. In other modes, the |RESET | key

cannot reset the failure. Before resetting, turn OFF , , and signals.

13.2.6 Digital Operator Operation Mode
To operate by the digital operator, do as follows.

Select C1-37 in control constant display mode.

I

Depress the [DATA | key to change from data

number display to data contents display.
i)

Select the position in the data to be changed and
depress key to move the blinking cursor.
Set the lower two bits ON.

\
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Use or key to change the data. (In e ’ e ’ e :"

this case, the lower two bits are changed from

[ ”” EY R

s to Hi ) Wy
Opleration step ( :'.\' | /\J it

>, 0 IA

> 1t
ZIN

l 4
' " i ’

Hold down the {DATA | key for several seconds. T
The entire data blinks for several seconds, then

stops blinking. The data has been changed.

! NN
>~ / - - =1
Depress the |DSPL | key to return to data number LR ! -f !
display from data contents display. Digital 7 1 N 21N
operator operation mode is entered.
N/ NIz
i ! ! - "1 /
L ! o !
Then set up for speed reference.

Depress the key to select “reference SN
constant” for digital operator operation. Use cursor keys |_>_’ , IAI , or M to set a speed
reference for d1-02. Speed reference is expressed as a percent of the rated speed setting
(C1-26). If 259 is set when rated speed is 6000 r/min., the reference translates into 1500

r/min.

|

For operation, stop, and forward/reverse run, use the I.QUN , §TOP , and g\éf_\l/? keys

respectively on the digital operator. Display on the digital operator changes each time the
key is depressed from constants (C1-01, and so on) to variables (V1-01,. . . )to
reference (d1-01,. . . ). Operation control signals and speed reference displayed

among reference display are handled similar to constant setup. Table 13.2 lists the

parameters.

To return from digital operator operation mode to normal operation by external run command,
change the lower two bits of C1-37 from ™ }{ "to ™ ,¢ 7

Table 13.2 Parameters for Digital Operator Operations

Copstant|  Explanation Unit Initial Value in Digital Operator Operation
di-01 Sequence Binary Frrrrernrn
input
S TLH
TLL
SSC
CHW
PPI
ORT
LGR
MGR
d1-02 |Speed reference % % display for rated speed setting
(C1-26). Initial value: 0.00
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13.3 OPERATION STATUS DISPLAY FUNCTION

Different groups of operation status indications are displayed for different modes of operation.

V1 indications are for inverter operation.

control.

(Data marked with * are operation status display data for preset.)

Table 13.3 (a)

Operation Status Display Functions (For Inverter Operation)

V2 indications are for optional encoder orientation
V3 indications are for magnetic sensor orientation control, which is also optional.

No. Signal Name Explanation Unit
V1-01 Motor Speed Speed detected by the motor encoder r/min
_ Speed control reference. Ratio of analog or digital
v1-02 Speed Reference reference to the rated speed %
V1-03 Load Shaft Speed Product of motor speed and gear transmission ratio r,/min
V1—04 Torque Reference Percentage to 30-minute rating (100%%) %
V1-05 —
V1-06 Inverter Output Detected inverter output current converted to amperes. A
Current Precisionis +3%.
V1-07 Output Frequency | Inverter current output frequency Hz
*V1-08 Internal Status Operation status signal (at logical level)
V1—-09 | Input Signal Status | Sequence input signal ON,~OFF state “*
V1i—-10 Output Signal Status | Sequence output signal ON_“OFF state (ot
Vi—11 Inverter Capacity Inverter unit 30-minute rated capacity kW
V1—-12 Panel Internal Temperature | Detected inverter ambient temperature. Precision is =5%C. c
V1-—-13 Heat Sink Temperature | Detected heat sink temperature of inverter. Precision is +5%C. C
*V1—14 DC Bus Voltage Main circuit capacitor voltage. Precision is £3%. A%
V1—15 Analo%gpged Refteg Converted value of analog reference to be used for speed
%92;:1?1 . onverted | yeference offset adjustment. Available only during running.
*V1-16 —
*V1-17 Phase-U current Detected phase-U current converted from analog to digital
*V1—-18 Phase-W current Detected phase-W current converted from analog to digital
Table 13.3 (b) List of Operation Status Display Functions (For Encoder Orientation Control)
No. Signal Name Explanation Unit
V2—-01 170 Signal Status | Orientation 1,70 signal status Note
v2—-02 | ————-
_ ‘s . Actual position expressed by dividing one rotation by 4096
V203 Position Monitor in reference to a set origin Pulses
_ Commanded Stop | Commanded stop position expressed by dividing one
v2-04 Position rotation by 4096 in reference to a set origin Pulses
V2—05 Position Deviation Egﬁftelroe:cli l;elh\;/eesn commanded stop position and current Pulses
V2—06 | Positioning Time Time from input of orientation command to output of %9 ms

completion signal
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Table 13.3 (¢)

List of Operation Status Display Functions

(For Magnetic Sensor Orientation Control)

No. Signal Name Explanation Unit
V3-01 1O Signal Status | Orientation 17O signal status ™"
_ Magnetic Sensor _
V3—02 Signal Level
V3—-03 Position Monitor Actual position expresssed in reference to a set origin Pulses
_ Commanded Stop Commanded stop position expressed in reference to a set
Va-04 Position origin Pulses
V3—05 Position Deviation E;iftefc?:ii k;)eutl\;/eesen commanded stop position and current Pulses
N e - . Time from input of orientation command to output of
V3-—06 Positioning Time completion signal X2 ms
Table 13.3 (d)  List of Operation Status Display Functions (Others)
No. Signal Name Explanation Unit
V7-01 Motor Temperature | Detected temperature for motor overheat protection C
*V7-02 Slip Frequency Slip frequency to be applied to the motor Hz

Note : Status of 7O signals are shown in the following
Lamps of input signals in the ON state light.
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<V1-09> Sequence Input Signal Status Display

C

RDY EMG FWD REV THL
TLL SSC RST CHwW PPI
—/—/ i ) L ] L ] —
ORT LGR MGR DAS CHWA
{V1-10> Sequence Output Signal Status Display
C — | | i— 3 | — ] L —1 C .
ZSPD AGR SDET TDET TLE
| — [ =3 C - | = | [ -
ORG ORE CHWE FLT TALM
| o— C u] ) L ] | msanes—
FCO FC1 FC2 FC3

V2-01>

V3-01>

1/O Signal Status for Encoder Orientation Control Display

C — C ] [ ) s )
HGR MGR LGR INC
| — C ] { —3 [ 3
TUNE

ORESTS
——

—

/0O Signal Status for Magnetic Sensor Orientation Control Display

{ — C | C ] [ ] [» ]
HGR MGR LGR INC ORESTS
[ enm——] ] i ] C } C—————2
TUNE
——3 -] "l 1 [ )
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13.4 CONTROL CONSTANTS

User
C2 constants are for optional encoder orientation

Different groups of control constants are displayed for different modes of operation.
constants (C1) are for inverter operation.

control.

C3 constants are for magnetic sensor orientation control, which is also optional.
The following constants cannot be changed during running:
C1-25 to C1-40, C2-09 to C2-24, C3-09 to C3-24

Change the constants after stopping the motor.

Table 13.4 User Constant List

Constant Constant Name Explanation Unit _Upper L'T"'?
No. Lower  Limit
Speed control proportional gain when high-speed gear is selec 955
Speed Control ted (MGR and LGR are OFF) or when high-speed winding
C1—01 | Proportional is selected (CHW is OFF ) . %,/ Hz —
Gain(H)Kvuy Raising Kvun increases rigidity. 1
Torque Reference P = Kyun X Speed Tolerance
Speed control integral time constant when high-speed gear is
Isr?te:dr‘g()%itrré)é selected (MGR and LGR are OFF ) or when high-speed 1000
C1-02 Congtant winding is selected (CHW is OFF) . ms
(Mt Reducing 7 vun quickens response. 5
VEN Torque Reference I =Speed tolerance X Time,” ¢ vax
Speed control proportional’ gain when low-speed gear is selected
%gie%g?grtl;?l (MGRor LGR is ON) or when low-speed winding is selected 255
C1-03 | P L) (CHW is ON %, Hz ———
K ’ Raising Kvi~ increases rigidity. 1
Vi Torque Reference P = Kvin X Speed Tolerance
Speed control integral time constant when low-speed gear is
‘Isffeedrﬁo%};ﬁj selected (MGR or LGR is ON) or when low-speed winding is 1000
C1—04 | S 0878 selected (CHW is ON) . ms
(M I?) r Reducing 7 vin quickens response. . 5
’ VLN Torque Reference I = Speed Tolerance XTime /7T vin
Speed control proportional gain when high-speed gear is 255
C1—05 %gge%g?gé;?l selected (MGR and LGR are OFF) or when high-speed wind- 9%/ Hz
Gaig(H)K ing is selected (CHW is OFF) in servo mode (SV is ON). 0
VHS Torque Reference P = Kyus X Speed Tolerance 1
Speed Control Speed control integral time constant when high-speed gear is 1000
C1-06 Integral Time selected (MGR and LGR are OFF) or when high-speed wind- ms
Constant ing is selected (CHW is OFF ) in servo mode %SV is ON).
(H) 7 vas Torque Reference I = Speed Tolerance X Time” T vus 5
Speed Control Speed control proportional gain when low-speed gear is 255
C1-07 Proportional selected (MGR or LGR is ON) or when low-speed winding is 9% Uz
Gain (M,L) selected (CHW is ON) in servo mode (SV is ON).
Kvis Torque Reference P = Kvis X Speed Tolerance 1
Speed control integral time constant when low-speed gear is
ISpteed Clo'rIl‘prol selected (MGR or LGR is ON) or when low-speed winding is 1000
C1-08 | S %878 "Ly |selected (CHW is ON) in servo mode (SV is ON). ms
7L_oVanStant (M,L) Torque Reference Iy, = Speed Tolerance X Time 5
TvLs
Torque Refer- | Time constant of low-pass filter of torque reference to be 5.0
c1-og|ence Filter | used in measures against gear chattering noise. ] ms )
Time Constant | Increasing the time constant may cause run-away depending 0.0
Tr on conditions. :
Setting of required time for softA starter. Variations in speed 180.0
C1—10/ Soft Start Time | FEtS 0F 4 i Lot Bine Seariing Bime f2om at rest state fs s b
5 ° tEungtaarstinog ’?mé = Tgrs X Speed Instruction (26).7100 0.1
Speed l}?fef[' Offset adjustment value for analog speed reference. 80
c1—Mn eg.c et o t sel_ Set the values of V1-15 when operating at speed reference 0 —
36115156::“ va | for C1-11. —-80
C tant for fi trol of t d when analog speed
12 %(?tor Speed reofr;iei?:e a(:—:- L::cfcfo:ngd Ois li’::grg;sser;e?n :,roportion to 1.1000
c1- Va{ﬂ:tg[l\irjt Tl}"nl)i(éparameter is invalid when digital speed reference are 0.9000
used.
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Table 13.4 User Constant List (Cont’'d)

Constant . . Upper Limit
nit ————
No. Constant Name Explanation Unit Lo Linit
Torque Refer- 80
*C1—13| ence Offset | —————— I
TCors —80
Torque Refer-
*C1— 14| €nce Adjust- | _1_190,._
ment Value 0.900
TADJ ’
. 100
_1g| Speed Limiter | _ _ _ _ _ _ 9 I
*C1—15| P % 0
Speedometer Constant for fine control to match the commanded torque and 1.50
c1—16| Signal indication on the load ratio meter. Increasing LMap; makes the e
%dJIUSténl\%nt meter indicator travel farther. 0.90
alue
Load Ratfg JMe- Constant for fine control to match the commanded torque
ter Sienal and indication on the load ratio meter. Increasing LM,, 1.50
Ct—17 Adjus%ment makes the meter indicator travel farther. : —
Value LMaps 0.90
Load Ratio Setting of full-scale value of the load ratio meter expressed 350
C1—18| Meter Full-scale| as a percent of continuous rating. Note that the full-scale % —
Nes value depends on specifications of the load machine. 120
Zero-speed - . . 60
¢1-19| Detection Level Detection level of zero-speed signal (ZSPD) Standard setting r/min
is 30r/min.
ZSLVL 3
Speed Agree . . . 50
C1-20| Signal Detection ]S)te;ﬁgt;féx svgégfr? o1fs i%%jd-match signal at rated speed 9%
Width AGRsp g 0 10
Speed Detection | Speed detection signal (SDET) activation level used for 100
C1—21{ Signal Level winding selection. %
SDirve Expressed as a percent of the motor rated speed. 0
Speed Detection Hys.teresis width adjustment level of speed signal detection. 10.00
C1-22 Signal Detection | During acceleration, SDLvL+SDavs is detected. 9%
Width SDuvs During deceleration, SDuve—SDuvs is detected. °
Expressed as a percent of the motor rated speed. 0.00
Torque Detec- | Torque detection signal (TDET) activation level used to 120
c1-23 tion Signal detect abnormal loads. o
Operation Level| Expressed as a percent of the 30-minute rated torque. °
TDeive Hysteresis width is limited to =109%. 5
. %}({)‘izréxeal Control Toéq’i‘lilg;nit using external torque limiting signals (TLL . 120
—_— e an i %
Limiting Level Expressed as a percent of the 30-minute rated torque. b}
TLEXT
Select applicable motor from the motor codes stored in FF
C1—25 }S\/I?tor. Code g);g;ézseseréleirnng—rgi.git hexadecimals 0 to F.
election MTR ?g;igable after selecting the code and then turning power ON 01
Rated speed set according to load machine specifications. Max.
C1-—-26 g:g?g Sgeed Must not be greater than the motor maximum speed. When r./min | Speed
g Lo speed reference is 1009, this speed is applied. 100
- Transmission ratio determined by mechanical specifications. 2.5000
ct=27 g:&lg?lff Lon This parameter is valid when H gear is selected (MGR, LGR : OFF). —
HOR Transmission Ratio = Spindle speed + Motor Speed 0.0400
. Transmission ratio determined by mechanical specifications. 2.5000
Ct-28 %gi?sr?ls)flon This parameter is valid when M gear is selected (MGR : ON). T
MGER Transmission Ratio = Spindle speed +~ Motor Speed 0.0400
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Table 13.4 User Constant List (Cont'd)

Constant Constant Name Explanation Unit ———Um “’.“’F
No. Lower Limit
Transmission Transmission ratio determined by mechanical _specifications. 2.5000
C1-29| Ratio 3 (L) This parameter 1s valid when L gear is selected (LGR : ON). E—
Ricr Transmission Ratio = Load Shaft Speed + Motor Speed 0.0400
Motor Flux 100
C1-30| Lower Limit Level limit motor flux reduction control lower. %
Level ¢WL 15
Servo Mode Motor flux level when high-speed gear is selected (MGR) 100
C1-31| Flux Level (H) | and LGR are OFF) or when high-speed winding is selected %
svE (CHW is OFF) in servo mode (SV is ON). 30
Servo Mode Base speed ratio when high-speed gear is selected (MGR and 5.00
_ - LGR are OFF) or when high-speed winding is selected (CHW
C1-32| Basic Speed . - !
Ratio (1) Resn | 1S OFF ) in servo mode (SV is ON).
Base Speed (Servo) = Rps. X Base Speed (Motor) 1.00
Servo Mode Motor flux level when low-speed gear is selected (MGR or 100
C1—33| Flux Level LGR is ON) or when low-speed winding is selected (CHW is %
(M,L) ¢svi |ON) in servo mode (SV is ON). 30
Base speed ratio when low-speed gear is selected (MGR or 5.00
., | Servo Mode LGR is ON) or when low-speed winding is selected (CHW is
O3 R et yor | ON) in servo mode (SV is ON).
' Base Speed (Servo) = Rps. X Base Speed (Motor) 1.00
Lero-speed Time £ ting braking force after deceleration and 100
C1-35| Brake Time 1md for gen}frg ing braking force after deceleration and zero- S
Tk speed 1s reached to stop. 0

C1-36

Select Signal 1
SEL 1*

Setting signal for multi-functional selection. For further
explanation, see Par. 4.8.1, “Sequence Input Signals.”

* Bits 1 and 0 : 1CN, pin 11

0 : TLL 01: ——

10 : INC 11 : ——

» Bit 2: 1CN pin 10

0 : TLH 1: ——
« Bit 3: 1CN pin 10

0 : SSC 1:S8V
* Bit 4: 1CN pin 15

0 : PPI 1: LM10
* Bit 7: 2CN 12-bit digital reference

0 : Digital speed reference o
1 : Orientation control stop position reference

C1-37

Select Signal 2
SEL 2~

Setting signal for multi-functional selection. For further
explanation, see Par.4.8.2, “Speed Reference.”
Bits 1 and 0: Operation mode
00: Operation by speed reference
11: Operation by the digital operator
Bits 3 and 2: Preparation for operation signal selection
00: Free run by current interruption
01: After decefe
MC is OFF.
10: After deceleration stop, interrupts current and
MC is ON.
Bits 7 and 6: Digital speed reference selection
00: 2-digit BCD
01: 12-bit binary
10: 3-digit BCD
11: Internal speed setting

ration stop, interrupts current and

* In explanation of select signals, 0 stands for *,”

w wyom

and 1 for

~ 167 —



Table 13.4 User Constant List (cont’d)

Constant
No.

Constant Name

Explanation

Unit

Upper Limit

Lower Limit

Ci—38

Select Signal 3
SEL 3*

Select signal for control mode and level
- Bits 1 and 0: Load factor meter filter
00: 2ms filter
01: 10ms filter
10: 100ms filter
11: 500ms filter
» Bit 2: Torque limiting auto judgement
0: Not judged
1: Judged
» Bit 3: Servo mode sensitivity
0: reference (10V/100%)
1: reference (10V/5000r/min)
- Bit 4: Speed over-deviation protective (F800) operation
threshold
0: 1/2 or less of speed reference
1: 1/4 or less of speed reference
« Bit 5: Speed limiting level
0: 1059 of rating reference
1: 1109% of rating reference
- Bit 6: Speed agreed signal output select at zero-speed
0: Outputs (AGR is close)
1: Does not output (AGR is open)
- Bit 7: Load factor meter adjustment method
0: Outputs 120% signal of 30-minute rating
1: OQutputs 10094 signal of continuous rating

C1—39

Select Signal 4
SEL 4*

Control mode select signal
« Bits 0: Orientation method
0: Encoder
1: Magnetic sensor

C1-40

Select Signal 5
SEL 5*

Control mode select signal
- Bits 1 and 0: Excess speed deviation protective (F800)

operation delay time select

00: 0 sec

01: 0.3sec

10: 0.4sec

11: 0.5sec

« Bit 3: NC orientation selection

0: Invalid

1: Valid. Even if orientation signal (ORT) is input,
orientation operation does not start. The
rotation direction of the motor is decided
depending on the polarity of analog speed
reference.

* Bit 4: Output selection of load factor meter
0: Continuous rating output
1: 30-minute rating output
- Bit 5: Speed reference read gain selection in servo mode

0: Analog speed reference of 10V is regarded as
rated speed setting (C1-26)

1: When bit 3 of C1-38 is “1”, analog speed
reference read gain can be changed

Cli—41
to
C1—48

Internal Speed
Reference Set
Values

SPD 1 SPD 8

Internal speed setting for digital speed reference. The values
correspond to input command (from 2CN) as follows.
Expressed as a percent of the rated speed.

Pin1:SPD1 Pin5:SPD5

Pin 2 : SPD 2 Pin 6 : SPD 6

Pin3:5PD 3 Pin7:SPD 7

Pin 4 :SPD 4 Pin 8 : SPD 8

%

100.0

0.00

# Note: In explanation of select signals, 0 stands for “ | ” and 1 for “ ! ”.
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Table 13.5 Encoder Orientation Constants

Constant) ¢onstant Name Explanation Unit —U—M
No. Lower Limit
Load Axis . .. . . 4095
_ SR Mechanical origin of the load axis. Set difference from
c2-01 g?ls;;oglgi encoder origin signal (phase-C) pulses. Pulses 0
" Position control proportional gain when high-speed gear is
g?g%ggﬁgftml selected (MGR and LGR are OFF) or when high-speed wind- %9
C2—-02 Gaig ing is selected (CHW is OFF) . 1/s
(D K Raising Krr increases rigidity. 1
ra Speed Reference (pps) = Krn X Position Tolerance (pulses)
Position Control | Position control proportional gain when medium-speed gear 99
c2-03 Proportional is selected (MGR is ON) . 1/s
G(ain) Raising Keu incrgase§ rigidity. (pulses) 1
M) Kbeu Speed Reference (pps) = Kpu X Position Tolerance(pulses
" Position control proportional gain when low-speed gear is
Position Control selected (LGR is ON) or when low-speed winding 1s selected 9
c2—04 | Proportional (CHW is ON) /s
G(aﬁr)] K Raising Ke. increases rigidity. 1
P Speed Reference (pps) Kri. X Position Tolerance (pulses)
Speed Control Speed control proportional gain when high-speed gear is selec- 255
C2—05 Proportional ted (MGR and LGR are OFF)or when high-speed winding is % /H
Gain selected (CHW is OFF) in orientation control (ORT is ON). | 70/ 2
(H) Kvyrno Torque Reference P = Kvuo X Speed Tolerance 1
Speed control integral time constant when high-speed gear is
Isffeedrgo%frrrg selected (MGR and LGR are OFF) or when high-speed wind- 1000
C2-06 Congtant (H) ing is)selected (CHW is OFF ) in orientation control (ORT ms
is ON
Tvuo Torque Reference I = Speed Tolerance X Time, T vuo 5
Speed Control Speed control proportional gain when low-speed gear is 255
C2—07 Proportional selected (MGR or LGR is ON ) or when low-speed winding 9% Uz
Gain (M,L) is selected (CHW is ON) in orientation control(ORT is ON). | 7°
vLO Torque Reference P = Kyvio X Speed Tolerance 1
Speed Control Speed control integral time constant when low-speed gear is 1000
c2—og | Integral Time selected (MGR or LGR is ON) or when low-speed winding is ms
Constant selected (CHW is ON) in orientation control (ORT is ON) .
(M,L) 7vwo |Torque Reference I = Speed Tolerance X Time /7 vio 5
Egilltiﬁ;ggﬁ Detection width for outputting completion signal when the 200
C2-09 Detegtion spindle reaches near the commanded stop position. Pulses
i etection width 1s commanded stop position T Zrin 0
Width Zriwx D i idth i ded ition + Z
gg%‘gﬁgg% Set value for canceling completion signal when the spindle 200
C2—-10 Cancel Width is moved after completion signal is output. Pulses
Z?AN ! Cancel width is commanded stop position £ Zcan Zrin
c2—11 Orientation Speed applied (after detecting encoder origin) until changing +/min 600
Speed Sort to the servo loop during orientation 40
BCD Stop Posi-
c2—12 tion Reference | Angle set value per minimum increment of stop position BCD ° 180.0
Resolution reference 0.5
Psen :
Arbitrary Stop | Stop position offset for smoothing stop operation when the 100
C2—13 | Position Offset | servo loop is used Pulses
Pime When Zr i~ is reached, offset becomes 0. 0
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Table 13.6 Encoder Orientation Constants (Cont'd)

Constant Constant Name Explanation Unit | Uppr Limt L'T“'?
No. Lower  Limit
Orientation Speed change ratio for gradually reducing orientation speed 100
C2—14 | Speed Change to reduce gear noise when switching from orientation speed
Ratio Rsor to servo loop speed 0
Starting Soft Soft start time gorUacce%leratmg from at re?it state to 50
_ ? orientation spee se this parameter to reduce gear noise at
C2—151 Start Time starting _ ' ms
sFe Acceleration rate is (500 r/min.) /s. 0
C2-16 Flux Level Flux level at completion of orientation. Motor noise and 100
@ orr torque changes in proportion to flux level. 15
Orientation ) ] ) . 32767
c2—17 Speed Reduc- Reduction coefficient to set orientation speed in proportion
tion Coefficient | to the angle of traveling for incremental positioning. 0
KSOR
C2—-18 -
C2—-19 -
C2—-20 —-—=
c2—21
Control mode setting signal for specifying the direction of
rotation in orientation control
* Bits 1 and 0: Positioning rotation direction
00: Automatically selected rotation direction
01: Same direction as the commanded operation direction
10: Fixed rotation direction
11: Automatically selected rotation direction
* Bits 2: Selection for fixed rotation direction
0: Forward rotation of the spindle
1: Reverse rotation of the spindle
* Bits 3: Stop position reference code
0: 12-bit binary
Orientation ) 1: 3-digit BCD
C2—22 | Control Select * Bits 4: Tune-up operation ) -
Signal 1 SEL-E1* 0: Tune-up available
1: Tune-up unavailable
« Bits 5: Incremental positioning reference point
0: Formerly commanded stop position
1: Present stop position
* Bits 6: Encoder
0: Spindle encoder
1: Motor encoder
* Bits 7: Rotation direction of motor and spindle
0: Reverse
1: The same
ES “ ] o»

In explanation of select signals, 0 stands for “

, "and 1 for
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Table 13.5 Encoder Orientation Constants (Cont’d)

Constant
No.

Constant Name

Explanation

Unit

Upper Limit
Lower  Limit

C2-23

Orientation
Control Select
Signal 2 SEL-E2*

Dither signal pattern and gain
» Bit 0: DB selection upon orientation completion
0: Invalid
1: Stops by braking torque orientation completion
- Bit 1. Dither signal pattern
0: 6 steps (83Hz)
1: 2 steps (250Hz)
 Bit 4, 3, and 2: Dither signal level (H) (MGR, LGR: OFF)
000: 0.0% O11:. 7.5% 110: 15.0%
001: 2.56% 100: 10.09% 111: 17.56%
010: 5.09 101: 12.5%
- Bit 7, 6, and 5: Dither signal level (L) (MGR or LGR: ON)
000: 0% 011: 3% 110: 6%
001: 19 100: 4% 111: 7%
010: 2% 101: 5%

C2—-24

Orientation
Control Select
Signal 3 SEL-E3*

Orientation Control parameters
* Bits 5 and 4: Speed reference differential compensation
gain
00:10
01:15
10: 20
11:30
* Bits 7 and 6 : Flux level for positioning servo loop control
00 : 100 %
01: 80%
10: 60 %
11: 40%

% In explanation of select signals, 0 stands for *, ” and 1 for

4
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Table 13.6 Magnetic Sensor Orientation Constants

Constant . o | Upper Limit
No. Constant Name Explanation Unit T Limit
c3-01 &%i?nAXISoffsiir; Mechanical origin of the load axis. ] o 2.00
g 8N | Set difference from magnetic sensor signal in degrees.
Porc —2.00
Position control proportional gain when high-speed gear is
sy selected (MGR and LGR are OFF) or when high-speed wind 99
C3-02 EOSltIOI’l. COIitrOl ing is selected (CHW is OFF) . L
3 roportiona Boosting Key increases rigidity. . 8
Gain (H) Kru | Speed Reference (pps) = Krx X Position Tolerance (pulses) 1
it Position control proportional gain when medium-speed gear
Position Coniroll {5 lected (MGR is OND . 99
C3-—03 G p D Boosting Ky increases rigidity. 1/s
K?;n Speed Reference (pps) = Keu X Position Tolerance (pulses) 1
. Position control proportional gain when low-speed gear is
304 g?ﬁg&?&gg{tml s(%g:\%gd (LG%% is ON) orwhen low-speed winding is selected y; 99
- : is ON) . 1/s
galn L Boosting K1 increases rigidity. 1
PL Speed Reference(pps) = Kri X Position Tolerance (pulses)
Speed Control Speed control proportional gain when high-speed gear is selec- 255
C3—05 Proportional ted (MGRand LGR are OFF) or when high-speed winding is 9%/ Hz
Gain (H) selected (CHW is OFF) in orientation control (ORT isON). |7
Kvuo Torque Reference P = Kyro X Speed Tolerance 1
Speed control integral time constant when high-speed gear is
Isﬁtiedrﬁor}‘litrf el selected (MGR and LGR are OFF) or when high-speed wind- 1000
C3-06) ongta ot ;ngo 113 )selected (CHW is OFF ) in orientation control (ORT | ms
is .
(H) 7 vio Torque Reference I = Speed Tolerance X time,” T vuo >
Speed Control Speed control proportional gain when low-speed gear is 255
_ Proportional selected (MGR or LGR is ON) or when low-speed winding is | ¢
C3-07 : h . : . %, Hz
Gain selected (CHW is ON) in orientation control (ORT is ON) . |”°
(M,L) Kvro Torque Reference P = KyLo X Speed Tolerance 1
Speed Control Speed control integral time constant when low-speed gear is 1000
c3—0g | Integral Time selected (MGR or LGR is ON) or when low-speed winding is
Constant selected (CHW is ON) in orientation control (ORT is ON). ms
M,L) 7vio Torque Reference I =Speed Tolerance X time, 7 vio S
Positioning . . . . .
. Detection width for outputting completion signal when the 20.0
C3—-09 %Ziggéfglon load axis reachﬁs near the cgn&manded stop position. °
. Detection width is commanded stop position = Z 0.0
Wldth ZFIN pp FIN .
ggfﬁtﬁigﬁ Set value for canceling completion signal when the load axis 20.0
C3-10| etecpti on is moved after completion signal is output. ° —
Width Zeas Cancel width is commanded at stop position & Zcan 7ZFIN
_ Orientation Speed applied (after detecting magnetic sensor signal) . 600
c3—11 . ; ! > J r,/min
Speed Sort until changing to the servo loop during orientation 40
BCD Stop Posi- Completion signal cancel angle per minimum increment for 180.0
tion Reference S Py . e
C3—12 Resolution determining stop position for incremental positioning with ° —_—
BCD command after stopping at home position. 0.5
Pzep
Arbitrary Stop | Stop position offset for smoothing stop operation when the 10.0
C3—13 | Position Offset | servo loop is used ° —
Piue When Zr1x is reached, offset becomes 0. 0
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Table 13.6 Magnetic Sensor Orientation Constants (Cont’d)

Corlllsc;cant Constant Name Explanation Unit M
. Lower  Limit
Orientation Speed change ratio for gradually reducing orientation speed 100
C3—14 | Speed Change to reduce gear noise when switching from orientation speed
Ratio to servo loop speed 0
Starting Soft Soft start time for accelerating from stop to orientation 50
C3—15 | Start Time speed. Use this parameter to reduce gear noise at starting. ms
Tsro Acceleration rate is (500 r.”min) s. 0
C3—16 Flux Level Flux level at completion of orientation. Motor noise and 100
@ ort torque change in proportion to flux level. 15
Orientation ] ) . i ] ) 321767
Cc3—17 Speed Reduction| Reduction coefficient to set orientation speed in proportion
%oeffxment to the traveling angle for incremental positioning. 0
SOR
c3—18|—————-
c3—-19| ——————
: Angle for standardizing magnetic sensor signal detection
C3-20 | Standardiantion | Sensitivity . . 4 . °
Angle 6 con fsEn=180"X Detection Range (mm) -+ Mounting Radius+ = 200
Set 20.0 to st~ when @sen>20.0 :
For detection range, check the specifications of the magnet and
apply the values below : 5.0
MG-1378BS (15mm)
MG-1444S (7mm)
O e I
Control mode setting signal for specifying the direction of
rotation in orientation control
* Bits 1 and 0 : Positioning rotation direction
00 : Automatically selected rotation direction
01 : Same direction as the commanded forward,”
reverse rotation direction
10 : Fixed rotation direction
11 : Automatically selected rotation direction
» Bits 2 : Selection for fixed rotation direction
0 : Forward rotation of the spindle
1 : Reverse rotation of the spindle
* Bits 3 : Stop position reference code
Orientation 0 : 12-bit binary
C3—22 Control Select 1: 3-digit BCD —
Signal 1 » Bits 4 : Tune-up operation
. p op
SEL-MI 0 : Tune-up possible
1 : Tune-up not possible
* Bits 5 : Incremental positioning reference point
0 : Formerly commanded stop position
1 : Present stop position
* Bits 6 : Encoder
0 : Spindle encoder
1 : Motor encoder
* Bits 7 ;. Rotation direction of motor and spindle
0 : Reverse
1 : The same
* In explanation of select signals, 0 stands for “.” and 1 for “.”
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Table 13.6 Magnetic Sensor Orientation Constants (Cont’d)

Constant . . Upper Limit
No. Constant Name Explanation Unit Tome Lt
Dither signal pattern and gain
» Bit 1 : Dither signal pattern
0: 6steps (83 Hz)
1: 2steps (250 Hz)
Orientation « Bit 4, 3, and 2 : Dither signal level (f)
Control Select 000 : 00% 011 : 7.5% 110 : 15.0%
C3—-23 Signal 2 001 : 2.5% 100 : 10.0% 111 : 17.5% -0
10 : 5.09 101 - 12.59
SEL-M2* 010 % 5%
«Bit 7, 6, and 5 : Dither signal level (L)
000 : 0% 011 : 3% 110 : 6%
001 : 1% 100 : 4% 111 : 7%
010 : 2% 101 : 5%
Orientation control parameters
. . » Bit 5 and 4 : Speed reference differential compensation
Orientation gain
., |Control Select 00 : 10 -
G324\ Signal 3 0L 15
SEL-M3 11 - 30
« Bit 7 and 6 : Flux level for positioning servo loop control
00 : 100%
01: 80%
10 : 60%
11 : 40%
% In explanation of select signals, 0 stands for “,” and 1 for * }.”
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13.5 PROTECTIVE FUNCTION DISPLAY

If an error occurs during operation, protective functions are activated depending on the failure
and operation is stopped. The activated protective functions are indicated on the digital
operator in F codes.

Failure codes are output as signals to pins 23 to 27 of 1CN as shown in Fig. 13.3. In the
figure, O indicates ON and @ indicates OFF.
FAILURE CODE (eo@O
LL—: 1CN PIN 23
1CN PIN 24 The common]
1CN PIN 26 pin is pin 25.
1CN PIN 27
Fig. 13.3 Failure Code Output
Table 13.7 Protective Functions
F Code No. Protective Function Explanation Failure
F—000 | Winding Selection Failure Windings were not selected within set time. 0000
_ : Operation was not stopped within 10 seconds
F—001 Emergency Stop Failure after emergency stop was commanded. 0000
F—100 |Inverter Output Overcurrent | Output current exceeded set overcurrent value. 000
F—200 | Inverter Internal MC Operation Failure ;I;hﬁ Or?efl‘ggstiig:ﬁ]r;t.actor in the input block L 1 1@l
F-201 | MCCB Trip The MCCB in the input block tripped. - 1 J@] )
F—300 |Inverter Input Overcurrent | Input current exceeded set overcurrent value. ( 1 ]Of )
F—400 Inverter Overvoltage {Ir;\iigt'er DC bus voltage exceeded set overvoltage FYe! |
F—500 [ Motor Overspeed Motor speed exceeded 120% of max. set speed. 0000
F—600 | Power Voltage Error 1 Synchronous power signal is lost (at power-ON). | @OO@
F—601 | Power Frequency Error 1 V\ézftsgzvg?_gﬁf_r 60 Hz cannot be determined | 10]®] )
_ Low-voltage (85% or lower), momentary power
F—602 | Power Voltage Error 2 loss (for 0.02 second or longer), or open phase e0Ce
F—603_| Power Frequency Brror 2 | EX%S8 Bover freauensy (eviayions (Deviation 15) @00®
F—604 | Power Voltage Error 3 g‘f‘fg&git)agori %g&c:;tlrgslspower source (175 VAC | Jole]
s . -
F—700 | Inverter Output Overload 835&% for ge:et ggnlft%/gro]f oigg?.mme rating | [0]0]®)
b > -
F—701 | Inverter Input Overload Ifgguotnzugﬁljtgfoizl%fggf_ 30-minute rating flowed | @O0
Q
F—800 |Excess Speed Deviation Speed rose to 120% of commanded value or great-| O @ @@
F—900 | Motor Thermal Error 1 Motor temperature exceeded upper limit. (Minor failure) 0000
F—901 Motor Thermal Error 2 Mi(l)]tl;)tres'l;)errrigﬁgzt;lre over upper limit continued for four 0000
Break in wire occurred in the motor temperature
F—-902 | Motor Thermal Error 3 detection thefmistpn (Detected at —10°C or less) 0 448
F—903 |Heat Sink Thermal Error 1 | gat sink temperature exceeded upper limit. YY)
F—904 | Heat Sink Thermal Error 2 llxiﬁifti'glﬁ lt(?rn:;’g?ature over upper limit continued for one | ~g @
. Break in wire occurred in the heat sink temperature
F—905 | Heat Sink Thermal Error 3 detection themistor. (Detected at —10°C or less) CeeO
F—906 | Control Panel Thermal Error 1 P?;?Lg;tg{?&letemper?ture exceeded +55°C 0000
F—907 | Control Panel Thermal Error 2 | Panel internal temperature exceeded +60°C ol I lo

175 —



Table 13.7 Protective Functions (Cont'd)

F Code No. Protective Function Explanation Failure Code
F—AQ00 | Initial Charge Failure 1 Charging for the main capacitor did not complete.| O@QO@®
F—b00 | Controller Failure 1 Failure of the speed instruction AD converter @] 10®)
F—b01 | Controller Failure 2 Failure of the AD converter with CPU @ l10l®)

: Failure of the Phase-U current detection AD
F—b02 | Controller Failure 3 o onv erterf I ) i OeC0O
. ailure of the Phase-W current detection
F—b03 | Controller Failure 4 convia{rter o o] 10@)
_ Break 1n Speed Detection Break in wire or misconnection of the motor
F—Co0 Signal Cable encoder signal cable oCee
F—d00 | Controller Failure 5 Memory (PROM) failure o 1o
F—d01 | Software Version Mismatch | Controller mismatched software version. COeO
-Phaﬁe C was not)detected when tuning up. (Encoder
F—d11 Position Detector Fail 1 method orientation,
di osttion Letector Fatlure + Sensor Signal was not detected when tuning up. (Magnetic O8O0
sensor method orientation)
F—d12 Position Detector Failure 2 Ell)l‘ase—c signal exceeded 100 pulses when tuning 0000
+ Pulses per rotation exceeded 4096 + 1 when tuning up.
3 Position D Fai 3 (Encoder method orientation) COeO
F—d1 osition Detector Failure - Detection error of one rotation of shaft exceeded + 22.5°.
(Magrnetic sensor method orientation)
F—d14 | Tune-up Incomplete Orientation command was input before tuning up. 0000
F—d15 | INC Signal Error Incremental signal timing error of INC signal 0000
_ Break in Position Detection | Break in wire or misconnection of the position
F—d16 SBignil' Ci/lfle S dBetecQ:ion encoder signal cable. T COe0
_ reak in Magnetic Sensor reak in wire or misconnection of the magnetic
F—d17 Signal Cable sensor signal cable O8O
F—-di18 Orientation Card Unmatch Unmatch between orientation selection (C1-39) and 00 @
orientation card
F—EQ0 { Controller Failure 6 Memory (NVRAM) failure O00e
F—EO01 [ Controller Failure 7 Memory (NVRAM) failure eleolel
F—EQ02 | Controller Failure 8 E’;}; i gmery (NVRAM) exceeded upper or eele]
F—E03 [ Controller Failure 9 Memory (NVRAM) failure eleoe! |
F—E04 | Motor Code Selection Error | Selected motor code did not match the unit. CO0Ce
F—F00 |[I/0O Error 1 Inter-CPU data transfer error CO00
F—F03 |L70O Error 2 Inter-CPU data transfer error OO0
. Internal memory (RAM) failure or WDT _
CPF00 | CPU Failure 1 activation
CPFO01 CPU Failure 2 Excessive time error _—
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14. DRY RUN
- A— Precautions before turning power ON nrnransanranrannan

Before turning power ON, do the following:
(1) Verify there is no physical obstacle to operation.

(2) Notify people in the adjacent area before starting.
Turn ON power to the drive system after confirming security around the machines.

141 CHECK AFTER TURNING ON POWER

After power is turned ON, LEDs on the digital operator of the inverter light and the cooling
fans of the motor and the inverter start rotation. Check the system as follows:

14.1.1 Checking the Motor
Verify that cooling air for the motor flows in the direction shown in Fig. 14.1.
According to the standard specifications, cooling air is taken in from the drive end and

exhausted from the opposite drive end. If the flow direction is reversed, contact your
YASKAWA representative.

=) |
/77T i
—T—
| : { { L]
A N
fas2) fﬂru
(a) Flange-mounted Type (b) Foot-moundted Type

Fig. 14.1 Motor Cooling Air Passage

14.1.2 Checking the Inverter

After power is turned ON, all the LEDs on the digital operator light, then ROM number is
displayed, and finally motor speed (V1-01) is displayed as described in Par. 13.2.1, "Indication
at Power-ON.”

If emergency stop signal (EMG) is connected, "CHARGE” lights brightly in red. If error
indication is displayed or "CHARGE” is OFF, investigate the cause according to Sect. 16, ”
Troubleshooting.”

141.3 Checking Status Display

Status of the drive system including the inverter and the motor can be checked by monitoring
the contents of V1-01 to V1-18 using the operation status display function.

After power is turned ON, motor speed (V1-01) is displayed. Check other status indications
with Table 4.2.
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14.2 SETTING UP CONSTANTS

The inverter is set up and adjusted at the factory to fit the combined motor. As a rule,
customers do not need to adjust the inverter. If setting must be modified because of changes
of operation specifications, control constants can be changed. . See Sect. 13, “Operation of the
Digital Operator” and change the setting.

In the following, control constants are explained in the order of arrangement; however, they do
not need to be set up in that order. Skip control constants that do not need to be changed.

14.2.1 Soft Start Time Setup (Tsps: C1-10)

This constant specifies the duration of changing inverter speed from 0 r/min. to the rated
speed or vice versa. Fig. 14.2 shows the relation between reference and the duration. Soft
start time can be set up from 0.1 to 180.0 seconds.

SPEED COMMAND
(%)
100 RATED SPEED

I A
I
l
SPEED COMMAND }
AND REFERENCE |
SPEED REFERENCE !
« |

0 i
Tses Tsfs ’ TIME (S)

Fig. 14.2 Soft Start Time Setting

14.2.2 Load Meter Full-Scale (LMzg: C1-18)

During operation, the load ratio meter indicates the ratio of output to motor rated output in
percent. Set full-scale value (expressed as a percent of the motor continuous rating) of the
load meter for control constant C1-18. 12094 to 3509 can be set.

14.2.3 Zero-speed Detection Level (ZS,y.: C1-19)

This constant sets the detection level for zero-speed signal. Standard value is 30 r/min. It is
possible to set 3 r/min. to 60 r/min. The operating point has a hysteresis of =2 r/min. as
shown in Fig. 14.3.

i
LIGHTS WHEN ZSPD IS CONNEGTED. CONNECTED _ 1
{
i
L _ SIGNAL !
IR OQUTRUT !
NN ! | DISCONNECTED
Qr —t
(NDICATION OF Vi-10) | "‘2%;42 MOTOR SPEED
! |
[ Ci-19 |
— o

Fig. 14.3 Zero-speed Signal Detection Level and Operation Indication
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14.2.4 Speed Agree Width (AGRg,: C1-20)
This constant sets the operating level for speed agree signal AGR (connected when speeds

agree).

LIGHTS WHEN AGR IS CONNECTED.

T
L

v
s
Y

BN
i

(INDICATION OF VI-10)

50

SPEED =
[D%E]\/lATION* 1]

10

1.2
0.12

Range of speed agree can be set from 109 to 509¢. Standard value is 15%.

L STANDARD SETTING

*3peed deviation
is expressed as
g percent of 5100
(S100=100%)

SPEED REFERENCE (%)

Fig. 14.4 Speed Agree Width Setting and Operation Indication

14.2.5 Speed Detection Level (SD,y.: C1-21, SDyys: C1-22)
If motor speed is reduced to or below any of these constants, output signal SDET is connected.
Fig. 14.5 shows indication of operation status display V1-10 of the digital operator then.

Speed detection level can be set from 09% to 1009%. Hysteresis width can be set from 0% to
10%.

C1-22

ONNECTED.
LIGHTS WHEN SDET 15 C CONNECTED

SIGNAL
OUTPUT

DISCONNECTED

0T | vatoReeeRD

Fig. 14.5 Speed Detection Level and Operation Indication

(INDICATION OF VI-10)

14.2.6 Torque Detection Level (TD_y.: C1-23)

This constant sets the operation level for torque detection signal TDET. (When torque is
reduced to or below the set level, TDET is connected.) Fig. 14.6 shows operation status display
V1-10 of the digital operator when TDET is connected. Torque detection level is expressed as
a percent of 30-minute rated torque and can be set from 5% to 120%.
hysteresis of =109 as shown in Fig. 14.6.

Operating point has a

LIGHTS WHEN TDET IS CONNECTED.

/

CONNECTED,
=

C il
I

4
[
I

I
I_l

(INDICATION OF V1-10)

SIGNAL
OUTPUT

=10

+10

|
|
!

DISCONNECTED

-

0 (%)
C1-23_ | TORQUE INSTRUCTION

Fig. 14.6 Torque Detection Signal Operation Level and Operation Indication
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14.2.7 External Operation Torque Limiting Level (TLgxr: C1-24)
This control constant is used for external torque limiting. The constant is expressed as a
percent of 30-minute rated torque and can be set from 5% to 120%.

14.2.8 Motor Code Selection (MTR: C1-25)

The motor code is a label of the motor control constant stored in the inverter memory. Table
14.1 lists motor codes. Before altering the set motor code, verify that the inverter unit
capacity is matched. If the selected motor code does not match the inverter capacity, failure
indication F-E04 lights.

- A— Precautions on changing motor code

After changing the motor code, turn OFF power and verify that the indications on the
digital operator go OFF, then turn ON power again.
Without the above procedure, changed motor code is invalid.

Table 141 Motor Codes
DS mereing? 1 | s | 400Y S | o M | cian g,
3.7,722(5,/3) 24 81 — —
55,73.7 (7.5,/°5) 02 82 32 B2
7.5,711 (10,715) 03 83 33 B3
11,77.5 (15,710) 04 84 34(3B)Note ! B4(BB)vote 2
15,711 (20,715) 05 85 35 B5
18.5,715 (25,/20) 06 86 36 B6
22,18.5 (30,725) 07 87 37 B7
30,722 (40,730) 09 88 — —
37,730 (50,740) 0A 8A - —
Notes: 1. 3B is for flange-mounted type, model is UAASKD-11CZ1.

2. BB is for flange-mounted type, model is UAASKD-11CZ1 % % E.

14.2.9 Rated Speed (S4,: C1-26)

Set up rated speed according to mechanical specifications.
when speed reference of 100% is input.

Rated speed can be set from 100 r/min to the motor maximum speed.

The motor runs at the rated speed

14.2.10 Transmission Ratio (Rucr: C1-27, Rygr: C1-28, R gr: Ci1-29)

These constants set the transmission ratio of spindle to motor shaft which is determined by
mechanical specifications.

Transmission ratio (spindle speed/motor speed) can be set from 0.05 to 2.5. When you set an
exact value the ratio affects the orientation control characteristics.
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14.2.11 Flux and Base Speed Ratio in Servo Mode (¢svu: C1-31, Rpsy: C1-32,

psvr: C1-33, Rgs: C1-34)
These control constants are used to extend constant torque control range for solid tapping.
Set the flux levels (C1-31 and C1-33) and the base speed ratios (C1-32 and C1-34) in relation to
each other as shown in Fig. 14.7.

(%)
100

/ NORMAL OPERATION

FLUX SERVO MODE

|

|

]

!

|

e |

T

C1-31 |
C1-3 ;
A

0

i\

|
|
!
BASE SPEED |
1

C1-32

BASE SPEED x C1-34

Fig. 147 Flux Level in Servo Mode

14.2.12 Positioning Completion Detection Width (Z;y: C2- 09, C3-09) and

Positioning Completion Cancel Width (Zq,n: C2-10, C3-10)
These constants must be set up while the system is stopped.
Orientation completion signal is connected when the difference between the commanded and
actual stop positions is within the completion detection width continuously for 60 ms or longer.
If the difference exceeds the completion cancel width after the completion signal is output, the
completion signal is immediately disconnected.
Both completion detection width and completion cancel width can be set from 0 (0°) to 200
(17.6°) in encoder orientation control, and from 0.0° to 20.0° in magnetic sensor orientation
control. Completion cancel width must not be smaller than completion detection width. If a
value greater than completion cancel width is set for completion detection width after setting
the cancel width, the completion detection width value is automatically set for the cancel
width.

CANCEL WIDTH
P1=P2
DETECTION WIDTH
COMPLETION SIGNAL ,
—-200 —-P2 —pP1 0 +Py +P2 +200
(=207 b commnoen stoe Posman| <+200
Numbers in oarentheses are for magnetic
SETTING RANGE $Bnsor crientation control,

Fig. 14.8 Completion Signal Detection Position
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14.2.13 Orientation Speed (Sorr: C2-11, C3-11)

Orientation speed must be set up while the system is stopped.

Orientation speed is determined by inertial momentum (including motor shaft) and torque.
Calculate for each machine the spindle inertial momentum and the spindle torque required
when high-speed gear is used, then obtain orientation speed from Fig. 14.9. The value is the
upper limit, so lower setting is possible.

(kgf -m)  (kg-nf) 30r/min  60r/min
e / 100r/min
LA
/| )
< 150r/min
I // B / |
A A A KA wemin
LJ:%%X?‘;W{KD : Position loop gainy /’ // /// |
/ 7 / 7’ 300r/min
Ta % /] v
/] // y 400r/min
V 7 7
ehE = // //// / // _/// LA 600r/min
4 E 1 / / / / /| /
UEJ // // // // 7
g ,/ // ,/ / / / / /
- A NN L L
i A A ,/ Da d )
z
o / ,/ / // / ,/
N / e % // /
a b / ,/ Pd
gV / / A
3 4%
A AN
04 {01 / A
: r / /. / |/
4 "
/ / Dd
-/ ,/ )4 Ngtiz So_ind(ljego;%ues are " ]
w2l LA // - (Soindie/Votor shatt) of mator 1
/?/ /1 continuous torgue.
01 - /
0.04 '—0.01
10 100 1000 (N - m)

SPINDLE TORQUE (Ts]

Fig. 14.9 Orientation Speed Setting
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14.2.14 Resolution of BCD Stop Position Reference (Pgcp: C2-12, C3-12)

This setting must be performed while the system is stopped.

The resolution can be set from 0.5° to 180.0°. Stop position reference must be within +360".
For example, when resolution is set to 90°, stop position reference “1” translates into 90°, “2”
into 180°, “4” into 0°, and “5” again into 90°.

Fig. 1410 Stop Position Reference and Stop Position

14.3 OPERATION

After checking, input operation signal to start operation. Gradually raise speed reference
from 09. The motor starts rotation.

Verify that the motor turns in the proper direction. When forward run is commanded (by
FWD) and speed reference is positive, the motor shaft turns counterclockwise (CCW) when
viewed from the load machine. If the rotation direction is reversed, or if the motor does not
turn but only buzzes or vibrates after the operation signal is input, phases of the power cable
or encoder signal wire may be connected wrong. Turn OFF power and check wiring.

When the motor turns in the proper direction, change speed reference or switch forward and
reverse run and verify that acceleration and deceleration are smooth in both forward and
reverse directions.

At the same time, check for excessive motor vibration or noise. Stationary sound at several
kilohertz is due to the control method and do not indicate any abnormality.

Speed Command ® e
Operation | FWD || CCW CW
Signal REV CW CCW

386-78

Fig. 1411 Motor Rotation Direction

- A‘ Precautions on operation
(1) Verify that the motor stands still before starting. Starting during coasting-to-stop

may activate overvoltage protection (F400) or overcurrent protection (F100).

(2) Do not turn ON the MCCB in the inverter after turning ON power. Turn ON
MCCB in the inverter before turning ON power. Otherwise, the main capacitor
charging current may damage the components.

(3) Do not change the wiring or connect/disconnect the wire during current conduction.

PN
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14.4 ADJUSTMENT PROCEDURE AND CONTROL CONSTANT SETUP

After verifying that the motor operates normally, adjust the speed control mode and position
control mode for orientation control according to the adjustment procedures. The following
adjustment must also be performed after replacing the motor, inverter, magnetic sensor or

encoder.

14.41 Adjustment in Speed Control Mode

Refer to the following flow chart for adjustment.

Adjusting Item and Procedure

Content

| Turn ON power switch. l

|

Initial Setting

Turn efmergency stop (EMG)
and operation ready (RDY).

l

| Input rated speed reference. ]

l

l Turn forward run (FWDJ on. |

Are speed
reference disital
or analog?

Digital

Anolog

After accelerations completed,
check motor speed in VI-01.

Is the actual
motor speed the same
as the reference?

s the actual
motor speed higher than
the reference?

Make CI-12 (Sr)
smaller than present value.

Make CI-12 (Sm]
greater than present value.

Operation control (with 0-V common)

ot EMG
DA N RDY
STOP
--——-—cri7>—————§————- FWD
{
START
L com
{:—3— "
4 v
10V / 100%

Input signal check
« Input signal status (V1-09)
N

RDY, EMG, and FWD light.

Speed reference adjustment range (C1-12)

!
i
|
|
|
|
|
|
|
|
1

0 09 10 17 (cr1-12)

C1-12 = Commanded Motor Speed/Actuél Speed

(Example) When 6000r,” min is commanded and
actual speed is 6060 r,/min,
C1-12 = 6000,76060 = 0.99
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(Cont’d)

Adjusting Item and Procedure Content

O]

Speedometer Adjustment Range (C1-16)

Are indications on the
speedometer correct?

Are ingications on
the speedometer higher
han actual motor speed?

YES

i
|
|
|
|
|
i
|
|
l
i
!
)

Make Cl-16 (SMu:) 15 (C1-1&)

smailer than present value.

C1-16 = actual motor speed,” indication on speedo-
meter
(Example) When motor speed is 6000 r.”min and
indication on the speedometer is
5940 r,/min.
C1-16 =6000,75940 = 1.01

Make Cl-16 (SMw)
greater than present value.

Turn forward run signal [(FWD)
ON and OFF to accelerate and
decelerate the motor.

Maximum Indication on the Load Factor Meter
(12% of 30-minute rating)

Maximum Indication on the Load Factor Meter

Are indications on the Capacity| LM |Capacity| LM
load factgg T}%IEE %(fr?rect
{pocente 37792 | 202% | 15711 | 164 %
Bt Bt ik
Turn forward run signal ’ | p ’ 2
O 1b SO Tt 11775 | 176 % | 3022 | 164 %

l

Display CI-17 data on the
digital operator.

Signal Output for Load Factor Meter Adjustment

LOADFACTOR
| ol O N T
Depress the kEHnd e S —
S ’
the key simuitaneously. DATAL| >
RESET DATA
- ENTER| |RESET DSPL

Turn forward run

* Si 1 of 1009 of confinuous rating is output
signal ON to stop the motar. Signal o % g put

when bit 7 of C1-38 is changed to “1”.

Are indications on
the load factor meter higher thaf]
the actual figure?

NO Load Factor Meter Adjustment Range (C1-17)

Make CI-17 (M) smaller
than present value.

[——————— LoADFACTOR 1.0

METERSIGNAL 09

Make CI-17 (LM greater ' !
than present value. l
|

H

l Ty

0 0.9

|
|
]
I
|
|
|
|
1
|
1
i

1.0 16 (C1-1D

Depress the [DSPL|key to return
to the initial status.

r Depress key.

Adijustment end

o

C1-17 = (120% of 30-minute rating) . indication
on the load factor meter
J {Example ) When capacity is 7.5 kW,75.5 kW and
indication on the load factor meter is
150%.
C1-17 = 164,150 = 1.09
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14.4.2 Adjustment in Encoder Orientation Control Mode
Adjust the system according to the flowchart below.

Adjusting Item and Procedure

Content

r Turn on power switch. I

Initial setting.

Setting of gear
ratio correct?

Correct controier
gear ratio and constant.

(After the correction, turn off power switch)

r Select H-gear. J
l

Turn orientation signal (ORT) ON.

—

Tune-up incomplete
error £ F—gi4 3 is dispiayed.

T

Depress the |STOP)and [RESET

keys simuitanecusly.

urn the
motor in forward and
reverse directions to return the
snindle ta the home position
Did the axs stop gt the
fome position?.

YES AdJust according to

{roubleshooting method.

Select control constant display of
spindle positioning origin (C2-01).

-

Set positioning origin data, then
depress the [ENTER | key.

{

The spindte stops
at the new origin.

_Isstop
nosition correct?

Turn orientation signal (ORT) OFF.

r

[ Tune-up completed.

)
@

L |

Initial setting: Changing constants with the
digital operator
» Set orientation selection (bit 0) of selection
signal 4 (C1-39) to “i”
* Set tune-up operation selection (bit 4) of

w

orientation select signal 1 (C2-22) to “.

Gear ratio constant

¢ C1—27-=rer H-gear ratio
¢ C1—28--c-ner- M-gear ratio } 0.050 to 2.500
¢ C1—29weereees L-gear ratio

* When gear ratio was selected, the changed
constant is effective with turning off and on
the power.

Identifying input signal
« Interface input status (V1-09)

RN
Sy O

CRIENTATION SIGNAL :ON

Tune-up operation

ORIENTATION
SFGNAL

n
KEYS

FORWARD, VN
SPINDLE  RUN / S
SPEED REVERSE \ //\—/
RUN N

Note: Orientation completion signal (ORE) is not
output at tune-up.

Spindle positioning origin

QRIENTATION
SENAL
. (N CASE (<P <P.<P)
e T THS
ENTER n n n
KEY
FORWAHy\
SPINDLE  © /\
8PEED.  REVERSE
SETTRG AN
Po|m——m
Pifp—————————

SPINDLE P =——=—==
POSITION g L4
+ In case of abnormality during tune-up, carry

out tune-up operations once again, after
resetting.

S\(\etI tune-up operation selection (C2-22, bit 4) to
]
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(Cont’'d)

Adjusting ltem and Procedure Content
® Adjusting control constant o
i Adjustment of arbitrary stop position offset (C2-13)
ALt cOntTo) Constants depending » Adjust so that the final positioning 1s not too
an mechanical specifications. long or overshoots.
{

. . OFFSET

Turn orientation signal (ORT) ON. SMALL

OFFSET
LARGE

sTaT

POSITION \/ TIME

» Identify the characteristics from H-, )
M-, and L-gear, because the characteristics

Does it
stop smoothiy?

Adjust arbitrary stop i 1 i
position offset (C2-13) vary with load inertia.
—— | .
Selection of H-gear

Is positional accuracy
insufficient ar is hunting
condition present’

YES

Adjusting proportional gain (C2-02)

- If @i is not output in the region near

AdJust position contral the stop position, increase the gain. )

proportional gain. (Co-07) « If the spindle is unstable even if ORH is
output, reduce the gain.

L

Turn orientation
signal (ORT) OFF.

]
Select M-gear. ]

! T

] T

Turn orientation signal ON.
Lights when M-gear is selected.

Identifying selection of M-gear
+ Interface input state (V1-09)

< If O is not output in the region near
the stop position, increase the gain.

Adjustini proportional gain (C2-03)

"Is positional accuracy
insufficient or is hunting

gondition present’?. . 1 . .
P T PSu—— « If the spindle is unstable even if is
praportional gain. (G2-03) output, reduce the gain.

Note : If L-gear selection is not covered by
Turn orientation L | equipment specifications, omit adjustment.
signal (ORT) OFF.
T Identifying selection of L-gear
r I * Interface input state (V1-09)
Select L-gear.
T
|

Turn orientation signal ORT ON.
e
I |

5 positional a0Curac
insufficient or is hunting
ondition present?

YES )
Lights when L-gear is selected.

AdJust position control
proportional gain. (C2-04)

Adjusting proportional gain (C2-04)
« If ORE is not output in the region near

the stop position, increase the gain. .
« If the spindle is unstable even if is
output, reduce the gain.

Turn orientation signal (ORT) OFF.
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14.4.3 Adjustment in Magnetic Sensor Orientation Control Mode
Adjust the system according to the flow chart below.

Content

Adjusting ltem and Procedure

Turn on power gwitch. J
Initial setting.
Setting of gear NO
ratio correct?
YES

Carrect controller
gear ratio ard constant.

(After the correctionturn off power switch)

Run the motor in the forward
direction at 100 to 300r/min

~ |sthere

indication of forward
Tun on the mator

speedV1-017

Change hit 7
of G322 to "y
vES Change bit 7
of C3-22to"y"
Select H-gea. J

l

Turn orientation signal (ORT] GN.

l

Tune-up incomplete
error £ -4y | is displayed.

l

Depress the|STOP|and [RESET

keys simultaneously.

‘Turn the motor in
forward direction 10 return
the spindie to the home pasition.
Did the spindle 5top at
the home position’?

AdJust according to
troubleshooting.

Initial setting: Changing constants with the
digital operator

* Set orientation selection (bit 0) of selection
signal 4 (C1-39) to ™" .

* Set standardized angle of sensor signal (C3-20).

* Set tune-up operation selection (bit 4) of
orientation select signal 1 (C3-22) to “

Gear ratio constant

”

o C1—27-vererns H-gear ratio
* C1—28¢++eseees M-gear ratio 0.050 to 2.500
e C1—29:rerees L-gear ratio

* When gear ratio was selected, the changed
constant is effective by turning the power
OFF and ON the power.

Identifying input signal
* Interface input status

ORIENTATION SIGNAL : ON

Tune-up operation

ORIENTATION
SIGNAL |

STOP& n
RESETIKEYS 80r/min

FORWARD 10r/min
SPINDLE AN / S
SPEED

REVERSE
RUN

Note: Orientation completion signal (ORE) is not
output at tune-up.
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(Cont'd)

Adjusting Item and Procedure

Content

@

l

Select control constant digplay of
spindie positioning origin (C3-01).

l

depress the [ENTER|key.

Set positioning origin data. and

!

The spindle stops
at the new origin.

_lsstop
position correct?

NO

Turn orientation
signal (ORT) off.

r Tune-up end

According to equipment
constant.

specifications, adjust control

Turn orientation
signal {ORT) ON.

Does it
stop smoothly’

YES

Is positionat accuracy
insufficient or is hunting
condition present?

Adjust arbitrary stop position
offset. (C3-13)

L

AddJust position cantrol

proportional gain. (C3-02)

lﬁ Select M-gear.

|
|

l

®

Spindle positioning origin

CRIENTATION
SIGNAL
(N CASE 1<P<P<P)
oronoas 0X__ P X P, X Ps
N n n

ENTER] KEY

FORWARD
SPINDLE o AUN /\ A

SPEED
SETTNG PO/t N

SPINDLE i
STOPPOSITION ¢ {4

+ In case of abnormality during tune-up, carry out
tune-up operations once again, after resetting.
Set tune-up operation selection (C3-22, bit 4) to
Y I ”

Adjusting control constant
Adjustment of arbitrary stop position offset(C3-13)
+"Adjust so that the final positioning is not slow
and that there is no overshoot.

SMALL
OFFSET

25
S0P

POSITION \_/ TIME

« Identify the characteristics from H-, M-, and
L-gear, because the characteristics vary with
load inertia.

H-Gear Selection
Adjusting proportional gain (C3-02)

o If is not output in the region near
the stop position, increase the gain, )
« If the spindle is unstable even if is

output, reduce the gain .

Identifying selection of M-gear
- Interface input state (VI-09)

Lights when M-gear is slected.
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Adjusting Item and Procedure

Content

@

Turn orientation signal ON.

is positiongl accuracy
insufficient or is hunting
condition present?

YES

NO

AdJust position control
proportiona) gain. (C3-03)

Turn orientation signal (ORT) ON.

L |

-

Select L-gear.

Turn crientation
signal (ORT) ON.

Is positional accuracy
insufficient or is hunting
congition present?

YES

NO

AdJust position control
proportional gain, (C3-14).

L

Turn orientation signal OFF.

I End of adJustment

Adjusting proportional gain (C3-03)

o If is not output in the region near
the stop position, increase the gain.

* If the load shaft is unstable even if is
output, reduce the gain.

Note: If L-gear selection is not covered by
equipment specifications, omit adjustment.

Identifying selection of L-gear
« Interface input state (V1-09)

Lights when L-gear is selected.

Adjusting proportional gain (C3-04)
o If is not output in the region near the
stop position, increase the gain.

» If the spindle is unstable even if is
output, reduce the gain.
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15. MAINTENANCE

Plan and perform maintenance and management to keep the VS- 626VM3 Drives in good

condition.

- A- Warning of electric shock

When an inspection is made on the VS-626VM3, do not touch the inside at least 5
minutes after the power supply is turned OFF. Verify that the smoothing capacitor
electric discharge has been completed before starting maintenance.

At this time, the charge indicator lamp “CHARGE” is extinguished.

15.1 DAILY CHECK LIST
Check the items listed in the following table daily.

. Table 15.1 Daily Check List
. Check Procedure o
Classification Criteria Remedy
Check Item Method
. Inverter: 0°C to +55°C
Ambient Thermometer (Above freezing) : .
temperature Motor: 0C to -+40°C Improve installation
A otor: 0 environment to meet the
mbient if1 i
Humidit Hydrometer 9526 RH or lower specification.
y y (Non-condensing)
Ventilation Visual check | Enfry and exhaust ports must | Romove obstacles.
0 Adjust voltage within the
Voltage Voltmeter l\_/hl)gg/be ffrrortn dﬂtrl?t/gl teo specified range (by a tap
Power 0 ol rated vollage. changer)
conditions Must not be greater than )
Current Ammeter the rating. Must be free Adjust load.
from cyclic fluctuations.
ust, and stain
?w1th dust,etc.
Appearance r{lstheagrlivzrtgeil;ls Visual check Must not be present Clean.if dicty.
on % e motor
shaft opening
) ) Touch or use a | Must be free from unusual | If allowable limit is exceeded,
Vibration b t vibration or increase in stop operation and correct
vibrometer. magnitude. the cause.
Odor Smell Must be free from burning | Stop operation and correct
’ odor. the cause.
Operation | Abnormal Li Must be free from unusual | .f operation is hin((iiered,
status sound 1sten. sound or increase of noise stop operation and correct
: the cause.
Rise of ) Stop operation and cool the
inverter or Touch with i\/[ust be tfree from excesswle §ystt}tlem. C{).eck fOrtabn%rmalgly
motor care or use a empera ire rise (zver usua %fr;n) e cooling system (e.g. the
temperature thermometer. operating temperature. Repa'ir if damaged.
Beari . Listen or use a | \fys4 he free from unusual
earing noise | stethoscopic dori £ noi
rod. sound or increase of noise.
Around Vibration Tpuch or use a Mus‘c lpe free from excessive | Replace the bearing.
the vibrometer. vibration.
bearing Bearing Touch with Must be free fromI excessive tempera-
care or use a ture rise over usual operating temper-
temperature thermometer. | ature.
: ; Correct the cause and
Grease Visual check Must not be leaking. restore the normal condition.
Motor : Visual or C t th f
. 0 t ) orrect the cause o
Sgglmg Stgga 1on 2}?;?11{ Normal operation fan stoppage or replace

the motor if damaged.
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15.2 PERIODICAL MAINTENANCE

Observe the following procedures and clean the inverter and the motor periodically.

(1) If an air filter is used in the control panel, clean the filter once a month.

(2) Dust on electronic components can lead to overheating and insulation deterioration.
Remove dust periodically. Dust or oil on the heat sink placed on the back of the controller
may impair heat dissipation and result in a failure. Clean the heat sink once every six months
by blowing compressed air or with a dry cloth. (Clean more frequently if necessary.)

(3) Daily check that vibration and noise are not greater than normal level by touch and hearing.
(4) Clean the exterior with a dry cloth or compressed air as required.

15.3 PERIODICAL CHECK LIST AND ACTION TO BE TAKEN

15.3.1 Insulation Resistance Test (Inverter)

Perform insulation resistance test for the main circuit using an insulation resistance meter (500V)

as explained below.
(1) Remove wiring from the pins of the inverter main and control circuits. Check insulation

resistance between the main circuit pins and the ground (Grounding pin G(E)).
(2) Normal indication is 1MQ or greater.

VS-626VM3

Ll L L3 717273
(R) (8) (T) (LY (V) (W) r200 s200 G(E)

A

Note: Do not perform the test on control circuit pins.

Fig.15.1 Insulation Resistance Test (Inverter)

15.3.2 Insulation Resistance Test (Motor)

Perform insulation resistance test using an insulation resistance meter (500VDC) as explained
below.

(1) Disconnect the motor from the inverter.

(2) Measure the insulation resistance between any of the phase U, V or W of the motor power
cables and the frame ground (FG). For spindle motors having six power cables U(U1), V(V1),
W(W1), X(U2), Y(V2) and Z(W2), measure between each of U(U1), V(V1) and W(W1) and FG.

(3) Make sure the resistance is more than 10M{Q.
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15.3.2 Periodic Inspection

Refer to Table 15.2 to plan a maintenance schedule for periodic inspection.
" Table 15.2 Periodic Inspection

o Check Procedure o
Classification Criteria Remedy
Check ltem Method
Dai]y Tns - N . N
. pection : _ Use the information in
ggﬁﬁﬁf&?\g record Visual periodic inspection.
bTiighterflinhg
Installation olts of the N :
Conditions irkllverter and Visual Must not be loose. Tighten the bolts.
the motor
G_roun%iirﬁg Rest, the initial diti
: ins of the - estore the initial condition
Grounding ?nverter and Visual Must be grounded securely. and tighten.
the motor
. Must be free from damage : :
: Peeling and : : s p ’ Apply anti-corrosion
Coating Corrosion Visual gé)sr(i-%lsc;gar‘lt.lon’ peeling, and coating,
: Must be free from loose con-
Cables and {)‘ro Oslf .nCOI.lDSCtIDI;, Visual nection or break. Must be free | Restore the initial condition
Connections €ak m wire Cover, su from deterioration or defor-|and tighen.
terminal box mation.
Must be free from unusual
) Vibration Touch. vibration or increase in
ggr? na magnitude. Replace the cooling fan.
Abnormal Check by Must be free from unusual
sound hearing. sound or increase of noise.
Must be free from abnormal-
. g;ggngﬁﬁl Visual Check ities such as leak of liquid
E?gég)i%trlc Or expansion. Replace the parts.
(Capacitance {Capacitance measurement | (Must be wihtin the
measurement) | instrument) specifications.)
Abnormal .
gg:’\at)éit?)r:g ?ounq when Listen. rl}/gllssé be free from chattering Replace the parts.
unctioning '
Cracks in insul- . Must be free from abnormal-
Resistors ating material Visual check ities. Repl th ¢
ace the parts.
Break in wire | Circuit tester Must be within the specifica- P P
and the like tions.
PC Board Discoloration Visual Must be free from abnormal Replace the PC board
or partial discoloration. b y
Control Operation Inverter stand- | Qutput voltage phases must Adjust the PC board or
Circuit check alone operation | be balanced well. repair the inverter.
Inverter (Between
the main circuit and | See Para.15.3.1. | Must be above the Repair.
Insulation ground) specifications.
Resistance : If the resistance is less than
Is\gggrr éggtwiirrllg)]e See Para.15.3.2. | 500VDC 10MQ or more 10MQ, contact your YAS-
gr KAWA representative.
Motor . s :
; a Readjust direct coupling
88233%:?3“ Run-out See Para.11.1.3. | See Para.11.1.3. and positioning.
Must be free from damage
Sunk keys and deformation. Replace parts.
1. ggifgling a?fggftoﬁggng Viewa] Alignment marks must match. | Restore initial conditions.
N . isua
2.V-belt ;relagrlrlxgn{ar:)glt Must not be loose. Tinghten the bolt.
R
Abrasion Abrasion must be slight. Replace the parts.
B Lgte%é)r 15¢  vibomeer Disassemble and replace
earin, eriod: 12000 hours o
£ (two vears ) Must be free from unusual the worn parts.
Liten or e a vbrometer sound, vibration increase
Cooling Period 15000 hours or " | or temperature rise. Replace the cooling fan unit.
fan (oo b ) (See Para.15.6.4)
Motor -
Oil Seal Visual . . Disconnect the motor from
il Sea (Perlod: ) Abrasion must be slight. load machines and replace
5000 hours, the seal.
Contact your
Overall YASKAWA representative. — Do not perform breakdown
| {Periodt 20000 howrs o 5 years or cleaning by yourself.
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- A~ Precaution if the drives are unused for a long time
If the inverter unit is installed as a stand-by machine and is not always used, turn ON

power once each six months and check operation.
Especially if the electrolytic capacitor is unused for a long time (a year or longer), it
needs re-forming. Re-form the capacitor by the following procedures:

(1) Turn OFF emergency stop signal and turn to power. ("CHARGE” lights out.)

(2) Turn ON emergency stop signal. ("CHARGE" lights brightly.)

(3) Continue energizing for 30 minutes before running the motor.

Manually rotate the motor shaft slightly to distribute the oil in the bearings.

15.4 CHECKING MAIN CIRCUIT SEMICONDUCTORS

”

Before checking semiconductors in the main circuit, remove the gate driver. (See Par. 15.6,
Parts Replacement.”)

To install the gate driver, properly connect connector lead wires to specified connector pins
and connection screws.

Securely tighten connection screws.

- % - A single loose screw may disable the drive.

[Check procedure for IGBT module terminals]
Measure resistance between the terminals listed in Table 15.3 with a circuit tester.

Table 15.3 Resistances in IGBT Module

inverter Type Tester Tester | Reference|Abnormal ) )
: T Module T I
CIMR-VM Terminal | Terminal | Value | Value ransistor Module Terminals
Cl E1 y Cz
oo 0Q
El ’ C2 Ez
7.5k | Several PO
11k El, Cz CI Oth to OQ
several or
15k E E, ¢, |tensof o
18.5k ’ " ohms e
G E:, C. 09~
* |Several Q
G, B, Severa
¢ E oo 0Q
S(’}’VEI‘V;'::l]w o
ohms to 0Q
E C severa% or
tens o
22k ohms  |Several &
30k
0Q~
N E “ Several Q
- 0Q~
B G “  |Several © Check teringls in the IGBT modle.
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15.5 PC BOARD

15.5.1 Controller

CONTROL POWER INPUT CONNECTOR

'Supplies power from the control MOUNTING SCREWHOLES )
ggﬁl%gﬁﬁgggggmﬂm (Dower module to the controller. ) (Five similar holes are also shown in the figure.)
© I A 1 I Al ILOT. No. [ ] SER No. [ - @
— 25CN 24CN 8
SERIAL NUMBERt ]
LOT NUMBERt | (Order number} z
+[Manufacturing lot indication) /
GATE DRIVER
CONNECTOR CODE NUMBER#
AN {Resistered electric product number)
NS DIGITAL OPERATOR
S 210N // CONNECTOR
|:| PERSONAL COMPUTER
#[  INTERFACE GONNECTOR
Used for monitoring on a bersonal computer.
J Signals commonly with the RS-23C standard.
U2
=
— @ PROM No. # o)
2
' e T
OUTPUT CURRENT =4 PROM CONTAINING INVERTER a
DETECTION SIGNAL L CONTROL PROGRAMS o (Used for connection with arfentation cards)
CONNECTOR —
N 3
O ~n
< = o
- 33T =
SPEEDOMETER | -
SIGNAL —~ Q|[— [Movcom 00p
LOAD FAGTOR R~ D +2vcom (Enooder sgra) L
METER SIGNAL 5 [MEXTCOM check pins
A4 o =
oV 1N 202 onSMS,  son U
50 LY
© 1 1 20 20 1< @
/ / ) \ GROUDING TEAMINAL
INPUT INTERFACE ENCODER SIGNAL MOTOR ENCCDER
SIGNAL CONNECTOR OUTPUT CONNECTOR SIGNAL CONNECTOR

Analog 1/0 signals such as speed reference M i igi
; d otor en Si 5-V power to the mo der,
(and measurement signals and seausnce I/0 SJEHBIS) ( coder signal outout snd dlgltal) ( h oo )

such as forward/reverse rotation, emergency

ston. and zero speed signals, are connected,

speed reference are connected.

* The code number begins with “ETC” followed by six numerals.

(Example) ETC620012

Revision

+ The lot number is indicated if the PC board was manufactured in a lot.

phase-A-B. and C signals, motor
temperature detection signal, and
winding selection signal are connected.

The last numeral indicates the revision.

A lot number consists of three numerals and a

suffix lot number. (Example) 234-34 (The lot was manufactured in the fourth week in March, 1992. “34” is the suffix.)
1 The serial number is indicated if the PC board was manufactured upon order, and the order number in used in it.
(Example) NS12345-011-12 (N is a factory code. The order number is S12345-011, and the board is the twelfth board in the

order.

# The PROM number begins with “NSN” followed by six numerals.

(Example) NSN620101

Revision

The last 3-digit numerals indicate the revision.

The others are for specific requirements of users.

Fig. 15.2 Controller Parts Layout
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15.5.2 Gate Driver

POWER INPUT CONNECTOR
(Single-phase 200 VAC is input.)

MOUNTING SCREW HOLES
{Five Similar-naies are also shown in the figure.)

e

GROUNDING PIN

CONTROL POWER @ b - @
OUTPUT CONNECTOR 3
(SuDDIies control Dower) ™~ 30CN o ]
module with ower., w 3 D
g zZ
o]
% DRIVE SIGNAL CONNECTORS
o o[ ] |{FoATHE CONVERTER IGBT
m =4
Py
=z S
© SERIAL NUMBER w3
/ O
Z
]
&
O 2L
GONTROLLER CONNECTION
FLAT CABLE s N o
O o =
S = o[ ] | DRIVE SIGNAL CONNECTORS
= z z FOR THE INVERTER GBT
= € LOT NUMBER
(e} £
ol ]
CODENUMBER | ~ -
O [
2 o] |
Rotary |Capacity L BUSVOLTAG
: US VOLTAGE
Switch | (kW) ST DUETEGCIION GDer\IECTOH
0 _ L | ROTARY SWITCH o sed 1or GVGFVO tage Df_OtBCﬁOn
7 — _— [FOR NVERTER CapAGITY SETLP) g (oS )
2 75 DS1
5 15 | |0 et L] o
[32CN_34CNI_ 33CNg
4 45 i I |
5 37 SYNCHRONOUS POWER MCCB CONNECTOR  MAIN GIRGUIT MAGNETIC
SIGNAL CONNECTOR CONTACTOR CONNECTOR
6 30
7 LEAD
7 —_
8 29 Q[ <= PINCH HERE.
9 185 %
HEADER
A 15 |
B 1 - PC BOARD
C 7.5 REMOVING A CONNEGTOR
D 5.5
E 3.7
F —

Fig. 15.3 Gate Driver Parts Layout
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15.6 PARTS REPLACEMENT

If the PC board or the main circuit terminal of the VS- 626VM3 controller need to be replaced
because of a failure, refer to the spare parts list and notify your YASKAWA representative
with the type and code number of necessary parts.

- A— Precautions on replacing the PC board
Never replace the PC board nor remove/connect connectors when power is ON.

(Otherwise, circuit components may be damaged.)

15.6.1 Replacing the Controller

(1) How to remove the PC board (Fig. 15.4)

« Turn OFF power. Remove the connectors (ICN-3CN and 21CN- 27CN) and grounding wire
from the controller.

- Loosen and remove the mounting screws (at two positions) from the digital operator and
remove the operator.

. Loosen and remove the PC board mounting screws {(five M4 screws) that fasten the
controller. Hold the head of the PC board support with pliers and remove the controller
from the support. (See Fig. 15.5))

T 1
Q
MOUNTING SCREW o ! l
(Five similar screws are also shown in the figure.) : ‘:‘ :
DIGITAL OPERATOR X 1JVOP - 1001
} Il
(@] i @]
] — ! !
25CN  24CN 1
L o

I
NO€2
f
B
NOY
v

. o

o

IE
pd

DB
(@}
=z

! 692-317 ~
@w ICN_ 2CN ien ]9

e}
(o]

Fig. 15.4 Removing the Controller

PLIERS
A

CONTROLLER

: ' eon.a9
PC BOARD SUPPORT

Fig. 15.5 Holding the PC Board Support with Pliers
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(2) How to mount printed board
- Insert the controller guide hole into the printed board support.
At this time, the controller must be inserted into the printed board support groove properly.
« Tighten five printed board mounting screws to mount the controller.
« Tighten two digital operator mounting screws to mount the operator.
- Connect cables to connectors.
- Verify each setting of the controller before starting operation.

DIGITAL
OPERATOR

CONTROLLER

OPERATOR
MTG SCREWS

692-317

RC BOARD SUPPORT

Fig. 15.6 Installing Controller

15.6.2 Replacing the Gate Driver
The gate driver is mounted on the rear surface of the controller.

(1) How to remove the PC board
« Turn OFF power. Open the PC board frame toward you and remove connectors 30CN to

43CN and 23CN, which connects to the controller, and the grounding wire from the gate

driver.
- Loosen and remove the gate driver mounting screws (five M4 screws) that fasten the gate

driver. Hold the head of the PC board support with pliers and remove the gate driver from
the support.

(2) How to install the PC board
Install the PC board according to the procedure of controller mounting.
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15.6.3 Replacing the Inverter Cooling Fan

The inverter houses a fan for cooling the heat sink. Replace the fan after a total operation
time of about 20,000 hours. (See Fig. 15.7.)

- A— Precaution on replacing the cooling fan
Never replace the cooling fan nor remove/connect cables when power is ON.

(Otherwise, injury by electric shock or the rotating fan may occur.)

(1) Turn OFF the power. After turning OFF the power, wait until the main circuit capacitor is
discharged and “CHARGE” lamp goes OFF.

(2) Remove screw “a” from the cooling fan relay terminal. Remove the lead wire.

(3) Remove screw “b” that fastens the fan case on the side panel. Gently lift the fan case
and remove the side panel.

(4) Remove screws “c” (at two positions). Remove the cooling fan from the fan support.

(5) To install the cooling fan, reverse steps (1) to (3). Make sure to mount the fan in proper
orientation. Place the fan with the arrow (at word ”AIR”) pointing upward.

COOLING FAN

FAN CASE

Fig. 15.7 Replacing the Inverter Cooling Fan

15.6.4 Replacing the Motor Cooling Fan

AC spindle motor is cooled by a fan mounted on the rear side of the motor.

If the fan does not operate normally, replace the fan immediately. (See Fig. 15.8.)
For spare parts, refer to Tables 17.3 and 17.4.

- A— Precaution on replacing the cooling fan
Never replace the cooling fan nor remove/connect cables while power is ON.

Never drop screws or small parts into motor recesses or cavities while working.
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(1) Turn OFF the power. After turning OFF the power, wait until the main circuit capacitor is

discharged and “CHARGE” lamp goes OFF.

(2) Remove the lead wire of the cooling fan in the terminal box and draw the lead wire through

the lead-in hole of the terminal box.

(3) Remove four housing mounting bolts and bolts attaching the terminal box to the housing.

{4) Remove the fan without detaching the housing.

(5) Mount a new cooling fan and housing. For installation, reverse steps (1) to {(4).

(6) Apply Three Bond No. 1212 sealing material on the cable lead-in hole of the terminal box.

Note: In procedure (4), if housing and terminal box interfere with each other and it is difficult to
remove the housing, loosen the terminal box mounting bolts.

TERMINAL BOX

HOUSING AND COOLING FAN
FOUR HOUSING MOUNTING BOLTS G

MOTOR

Housing Mounting Figures

TERMINAL BOX MOUNTING BOLTS

/ CCOLING FAN LEAD WIRE

.CABLE LEAD-INHOLE

HOUSING FASTENING B0LTS

Terminal Box Configuration

Fig. 15.8 Replacing the Motor Cooling Fan
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16. TROUBLESHOOTING

- A— Precaution on troubleshooting
VS-626VM3 employs various protective functions to secure itself from possible damage
from external or internal causes; nevertheless, accidental failure of electric or

electronic components or natural external elements such as lightening may cause
unpredicable faults.

Troubleshooting explained in the following does not cover every possible defect caused
by abnormal external influences. If a failure occurs and the cause cannot be
determined by routine troubleshooting, immediately contact your YASKAWA
representative. Further investigation may cause secondary damage.

If a trouble or an abnormal phenomena occurs in VS-626VM3 Drives, protective functions are
activated and operation is stopped in some cases. In other cases, protective functions remain
inactive and abnormal status is continued. Tables 16.1 and 16.2 list possible failure causes,
checking procedures, and actions to be taken in the two situations. Observe the tables and
take necessary action. If the remedy cannot recover normal status or parts need to be

replaced, contact your YASKAWA representative and send the following data. (A list of
YASKAWA service centers is on the back cover.)

(1) Abnormal symptoms or activated protective functions

(2) Status at the time of failure (at power ON, at the start of operation, when operation is
~halted, during acceleration, during deceleration, etc.)

(3) Ambient conditions such as temperature and vibration

(4) Type and serial number of both inverter and motor

Tables 16.1 and 16.2 are organized as follows:
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Table 16.1

Failure Cause and Action to be Taken

if “Contact your

Indication of _—
. . YASKAWA representative
?Ct"f.‘ted protective Possible cause of is shown in this column,
U”CI 1on the failure contact him immediately.
| |

‘ Situatiort of Failure * l

. = = Troubleshootin
Activated % Bl = 212178 ° shooting
Protective | 5| 2 | = | 5| § || Failure Cause Remedy
Function Els|lsl= &2 = .

TIE|E|lEE x Checking Procedure Resutt

2 & & &3 3
Motor code selec- | Check control Disagreed with | Correct the control
tion error constant C1—25 on |the control con- | constant.

O the parameter list. |stant in the pa-

rameter list.
Agreed. i{-l
Windin NO Drive power is|Check whether spe- . Correct wiring of
Selectiogn spplied to the wind- | cified voliage is XOli?g 1s not|yhe drive power
) ing selection applied between pp ) ® | cables.
Failed magnetic contactor.| pins 17 and 18 of the Voltage is j
(F000) contactor. normal. -

00000 Connection error Check wiring on the| Erroneous Correct wiring of
or disconnection connectiondiagram. wiring the signal wires of
in the signal wires the winding
of the winding selection magnetic
selection contactor.
magnetic contactor. Proper 4--'

wiring

Situations where the
failure may occur

are marked with O.
Use the data to
narrow down possible
causes.
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Table 16.1

Failure Cause and Action to be Taken (Cont’d)

Situation of Failure

, = = = Troubleshooting
Activated |© | B B S| 2| @
Protective § El= %g % S Failure Cause Remedy
Function Sl s|si=<|38|< .
L|IE E|lEE ; Checking Procedure Result
<l S| S| a8
Check . Disagrleed with
eck control con- |control con-
O Motorcode —|giant C1-25 on the |stant in the list. | SOFFeCt the control
parameter list. co :
Agreed: " |
.. | Check whether spe- | Voltage is not| Correct wiring of
IS\LO le;(\ietgczxeer 18 | cified voltage is applied. the drive power
w1}1)1;c)11ng selection applﬁl be(gnf cables.
pins [[7 an o :
magnetic contactor. the contactor. X:r}rtr?gf 18 "J
Connection error
— Correct wiring of
Winding ﬁf %:%?ngg?\lﬁr;es Check wiring on gﬁifﬁeous the signal wirec of
Sel_ectlon of the w1gnd1ng the connection g the winding
Failed diagram. selection magnetic
selection magnetic
(F000) contactor. \1;11'?&821: td contactor.
O|0|101010|0
Faﬂélre of thie
selectio T .
Xﬁlgﬁgﬁc contacltor; Windings Selection | Malfunctioned. | Replace the wind-
(wire break in the |t check the ing selection
coil or loose operation. magnetic contactor.
contact) Normally 14J
functioned.
Replace the
Reproduced.
Failurlelof the Che%k if the (fiailué*e controller.
controller can be reproduced. : -
Not reproduced. vcv?tnhtlélaur% operation
i Check control con- | [TLLjor[TLH] %gfg& ctl}lllet gc)gera-
Braking torque stant C1-24,” Algg jwas commanded revent TLL] and
was reduced by check whether[TLL]when emergency b
torque limiting. or[TLH| was stop occurred. tlvatzglit emer
commanded. Torque was‘ ” | a(e:nc to -
not limited gency sLop.
Check . Disagrleed with
Motor code selec- eck control con-(control. constant! oorrect the control
Emerge- o tion error ;;arrig{ff l?gt‘the in the list. constant.
g:g/p Agreed. ‘4.]
Failed Check if accel/dec- ) )
) el time to reach the | 10 seconds or * Reduce inertial
Excess load rated speed is 10 longer momentum.
inertial momentum | seconds or longer. * Increase inverter
C(ls%%.l second for T.eo5 than {4_' capacity.
b 10 seconds
Replace the
Check if the Reproduced. controller.
OlOIOIOIO|0O | Controller failure |failure can be - -
reproduced. Not reproduced. Sfci)ﬁ;ﬁcngl;eg_operat1on
- Erroneous
O Erroneous wiring gl};eclgn\ﬁz?trilgnon wiring Correct wiring of
in the main circuit dia Cram the main circuit.
g : Proper wiring 'd
Inverter Ch : :
o eck resistance be- PR Replace the motor.
Output ;ag}fg;%%gg circeult iy een motor termi- Short-circuited | "F&o1iq ot your
Over- windin nals. [A circuit YASKAWA repre-
current g tester is necessary.] | Normal "J sentative.]
(F100) o Ol0]0o Check of an 1npfuth
or output pin of the | Ground fault
Ground fault inverter is short- Repaltr (sihort'-;
circuited with the circulted portion.
ground. Normal {4—.
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Table 16.1

Failure Cause and Action to be Taken (Cont’'d)

Situation of Failure

Troubleshooting

) = =l =
Activated |@ 1 Blg 21 2| 8
Protective § Sls g =0 Failure Cause Remedy
Function | S| s| 85|< g .
e g g gl g Checking Procedure Result
< | S|S |33
Check for abnormal
changes of motor Speed i1s oR:g}ll:c;é}tlgrencoder
Motor encoder speed on the speed|abnormal. [Contact our
failure meter or operation y
status displa YASKAWA repre-
(V10D P Normal M sentative]
Check Disagreed with
heck control con-|control con-
lsve[fggé code stant C1-25 on the | stant in the list. | COTrect the control
on error : constant.
parameter list.
o| |o]o|o Agreed. |l
| c | Disagreed with
nverter heck the contro control con-
Control tant : . t th trol
Qutput se(%?irfg e??gf an constants on the stants in the list. ggrf;f:ntts.e contro
Over- parameter list.
current Agreed. I‘J
(F100) Sflé?:géinonrgcea?nr in Check if connector|Loose Insert the pins and
the current detec- 26CN or 27CN is connectors
tion signal wire.. loose. Normal ‘4_' securely.
Check resistance of Replace the IGBT
%mage of the the IGBT module;:)l Abnormal mOdu%;ASI[{CAC\)I?fCt
IGBT module according to Table s - your g
olololololo 15.3. ?:Yflfchaigosgs ‘4—' representative]
. 1 Reproduced. iﬁlace the control-
. Check if the failure :
Controller failure can be reprodueed. Comtimue operation
Not reproduced. with care p
Failure of the main| Check whether the . .
circuit magnetic MC is activated : Repair the inverter,
T Not activated. (Replace the MC.)
olololo|o contactor M_C) within several [Contact your
Internal (Wire break in the |seconds after ) YASKAV\%’A repTe
MC coll or loose emergency stop 1s - sentative. ] p
Operation contact) canceled. Activated. !4_] :
Failed
o | Reproduced | Replags he
O 00|00 ]|0O|Controller failure Check if the failure.
can be reproduced Conti .
ontinue operation
Not reproduced. with care
... | The lever 1s in Shut down power,
Check the position P
The MCCB is OFF. | of the MCCB opora-|the OFF position.  turn on the MCCB,
tion lever. The lever is ON. QJ power again.
O Check whether the . .
Failure of the main | MCCB trips if Tripped. Repalr the Interter
auu [ ! place the MC.)
circult magnetic power is turned [Contact your
contactor (MC) ON while emergency YASKAV\}IA repre-
(Contact welded) stop (EMG) is dis-| Not I sentative] p
MCCB connected. tripped.
Tripped :
(F201) Open phase in Check voltage bet- Phase is open. | ¢ rrect the power
power line ween input pins. source.
Normal “J
O!o 0|00
Check resistance of Abnormal Replace the IGBT
Damage of the the IGBT module module. [Contact
IGBT module according to Table your YASKAWA
15.3. Within spec- I representative.]
ifications

205 —



Table 16.1

Failure Cause and Action to be Taken (Cont'd)

Situation of Failure

Troubleshooting

. = = | =
Activetd |Q | B || E|E| B .
Protective § S =228 Failure Cause Remedy
Function | 3| s|s|<|&| < -
clsls gl Checking Procedure Result
I E|E&EEFEZ
MCCB ) Reproduced. gﬂglljllearce the con-
Tripped | O] O[O 1O | OO | Controller failure Check reproduci-
(F201) bility of the failure. Continue operation
Not reproduced. with care.
. Check up wiring Erroneous Correct wiring of
O Elrlgﬁ:iggis nv‘;lll;lcrtglt on the connection | Wiring the signal wires of
diagram. .. the main circuit.
Proper wiring ‘J
Check of an inpfuth G d fault
or output pin of the | Ground fau .
Ground fault inverter is short- ?1?‘5311{ short
circuited with the :
ground. Normal ’QJ
Open phase or
Og‘?vréf??ffelnr; or Check voltage be- ggg&lﬁieéoss Correct the power
Eower loss tween input pins. source.
Normal d
Disagrleed with
Motor code selec- Cthectkc(ic’;gml t(}:lon- g:r(l)rz}tlléohsct:onstant Correct the control
tion error stan ~40 On the ) constant.
parameter list.
O 0|00 Agreed. ‘J
Inverter
input Disagrleed Wtith
Over- Control constant Check the control (.:onlirol_c?ns ants Correct the control
: constants on the in the list.
current setting error s constants.
(F300) parameter list.
Agreed. Id
ggﬁ?:gg;%%g&?; in | Check if connector | Loose Insert the pins and
the current detec- | 200N or 27CN is connectors
tion signal wire. loose. Normal 4-' securely.
Check resistance of | Abnormal Replace the IGBT
Damage of the the IGBT module module. [ Contact
IGBT module according to Table | within spe- your YASKAWA
15.3. cifications 4J representative.]
Deceleration . . .
started from a|Modify the c11rcu;t
Deceleration from | Check winding speed in excess | tO Prevent selecting
O a speed in excess of | selection command | of the low- the low-speed wind-
the low-speed and speed reference. | speed winding |ing if speed refer-
winding coverage coverage. ence is above the
low-speed winding
Normal A coverage
. Replace the
OO 0|0 OC| O] Controller failure f%}}?ﬁfelf:;gebe Reproduced. contr.oller. -
reproduced. Not reproduced. “J SV?&U&L;% operation
foer yoltage is Voltage is out| Adjust power
of the specifica- | voltage within
Ic;werter Fowsrvoltageis tion range. ipeci ication range
ver- rative parformance | Check voltage be- y a tap changer.
voltage © VRSEISISST Y |tween input pins, | ormal d
(F400) O T Open phase loss
pen ph
powexPlcjffe;nt or Socnrred. Correct the power
power loss Normal ’ I source.
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Table 16.1

Failure Cause and Action to be Taken (Cont'd)

Situation of Failure

. = =] = Troubleshooting
Activated [© | B | g €| 2| B
Protective i;: B = § § Ke] Failure Cause Remedy
Function Slelsl =38 |s .
B Bl 2 2 X Checking Procedure Result
<& &858 =
Disagreed with
Check control con- [control constant
IS\/I?tor code stant C1-25 on the |in the list. Correct the control
election error parameter list constant.
Agreed. ‘4.'
Disagreed with
Check the control |control con-
Control constant : : Correct the control
Inverter O setting error fﬁ?iﬁgizroﬁstt}.le stants in the list. constant.
Over- Agreed. lq.l
voltage
400 Failure of the Check whether the
(F400) mam circuit MC is activated Not activated %{Rz’apallr th(tehlnvMeete;
net1c contactor | within several Ot activated. [Ceptacte e
(Wire ] seconds after YXélKaXV&}’Xur
break in the coil emergency stop is - repre-
or loose contact) cance% Activated. d sentative ]
Replace the
: . Reproduced.
. Check if the failure, controller,
O10]0]0O|O O Controller failure can be reproduced. N Continue operation
ot reproduced. with care
. Replace the
Malfunctioning gheeccilgisgtci%%esr cable foi;ziséwllflte(ii encoder cable.
@) O|0|0 because of noise I()whether the cable glire rede [Recommended
(Poor encoder cable|;; 7't icted pair cable: KQVV-SW
characteristics) shielded wire) . manufactured by
Normal (4_' Fujikura Cables]
Check for al 2 .
Snges ot maror | Speed is o e ote, eneoder
Motor O O I1"\/101;01" encoder speed on the speed-|abnormal. [Contact yoin“
1 neter or operati
Over- ailure (s)ga?u(s'rdisplay on YASKAWA repre-
speed (V1-01) . Normal Fj sentative]
(Fo00) Dissrged itk
Control constant Check up the con- stants in the Correct the control
: trol constants on list.
setting error the parameter list constants.
O|0|0|0|0|0 Agreed. el
. . Reproduced. Replace the
Controller failure S;f%ke lrfei)l’;?)cgi(lzlelzjre controller.
" | Not reproduced. ‘(;V(I)tnhtlcnaureeoperatlon
Inverter S Turn OFF power Replace the power
ynchronous and check if fuse i
Over- e ower source FrlljlcorechUIZf (L;:pthe Blown ”Eggfﬁgitc;gi'r
po terfa
voitage btif)e\))v}rllas been Pard has been - YASKAWA repre-
(F600) . blown. Normal ‘4_' sentative]
Wide dis{ortion of There is a gap Modif
power voltage Check waveform of | 1® voltage odily power
voltage between in- waveform. supply system.
Fut pins. (Must be
Power ree fr(%m large
Fre- / \ Wice | gaps. [An oscillo- Correct the cause
quency |O scope is necessary.] No gap. "I of power distortion.
Error 1
(F601)
R h
c ) ) Reproduced. co?tt%cﬁetr.e
Controller failure heck if the failure
can be reproduced. Cont; .
Not reproduced. ontinue operation
with care.
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Table 16.1

Failure Cause and Action to be Taken (Cont'd)

Situation of Failure
. = =1 = Troubleshooting
Activated |[O 1l |g|E 2|8 .
Protective | &5 | B | = g 5|0 Failure Cause Remedy
Function | 3| s|s|2|8| < .
C|ElE|ElE g Checking Procedure Result
< | SIS 8|3
: : . Check waveform of | There is a gap | Modify power
V\ngrd‘:gl{?;tzon of voltage between in voltage wave | supply system.
p g input pins. (Must |form.
/ﬂ—'n\ wide | be frcj:e [fgom laﬁ%e Cfprrect the cause
N gaps n oscillo- of power
Power \LL_U/ scope is necessary. ] No gap. d distortion.
I\E/}?:;?g; ) Phase is missing
Open phase in or power loss
(F602) power current or occurred. Correct the power
power loss - source.
Power Check voltage Normal l<J
Frequen- Power voltage is low between input pins. Voltage is out :
cy OO0 |0 | OO (because regenerative of the specifi- IE)(%%ZS’Zpo;tvheir
Error 2 performance is cation range. voltage within
] specification range
(F603) deteriorated by by a tap chan
voltage drop). Normal I‘J y p ger.
" Power Tu(xin }?FF power c
Voltage and check if fuse orrect the fuse
Errors Loose contact . | FU3 or FU4 on the | 1008®: holder and
OWer SOUrce g power interface gsecurely fasten the
(F604) p : card is loose in the fuse.
holder. Normal ‘4_'
Replace the
Controller failure Check if the failure Reproduced. LT
can be reproduced. Continue operation
Not reproduced. with care
Check load status|Overloaded
QO | Motor overload on the load factor Reduce load.
meter. Normal }d
Check frequency of
Frequent accel / accel /decel from Frequent Reduce frequenc
o0 ; y
decel operation pattern. | ngrmal ‘ ¢ l of accel “decel.
(See Par. 7.2.4,)
.. i Erroneous
Erroneous wiring | Check wiring bet- et s
or connection in ween the inverter wiring &%rfggtiryv éf;gglff
the main circuit and the motor. Proper wiringl I .
Inverter
Check for abnormal
Output changes of motor | Speed is cRoeo{Jelliagi?}lliemn;)tor
Over- Motor encoder speed on the speed- abnormal. [Contact your ‘
load failure ometer or operation YASKAWX repre-
(F700) status display sentative] P
(V1-01) . Normal \4—'
Input Disconnection,
Over- f?‘roneoi“s connec- | Check wiring of Evlggr?eous Correct wiring of
load o O i ths €9 | the encoder signal g the encoder signal
(F701) encoder signal wires. Proper wires.
wires wiring ]d
Chock Disagrleed with
eck control cons | control con-
Motor code selec- ) ¢51,4°C1.95 on the stant in the list. Correct the control
tion error : constant.
parameter list.
Agreed. ]d
Disagrleed with
control con-
Control constant chllfscg;fl}zs g?lnttﬁ‘eo 1 Istant in the list. | Correct the control
setting error parameter list constants.
Agreed. l{-l
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Table 16.1 Failure Cause and Action to be Taken (Cont’'d)
Situation of Failure
) = = | = Troubleshootin
Activated |Q | B = | 2|2 |3 g
Protective § &= § % o Failure Cause Remedy
Function | 8| s|s|</S|< ]
ClB B |22 E Checking Procedure Result
| & E 5| &2
Ionverter Reol h
o(3é§g§§d . ) Reproduced. trglfl(?rc.e the con-
[ SE700 L ST OO O] O Controller failure Check if the failure
nput can be reproduced. N duced. | Continue operation
CE7015 ot reproduced.| o ith care.
Check if load is Overloaded
Motor overload excessive or a Reduce load.
blade is caught. Normal ‘d
O Check if external | Torque was
Torque limiting torque limiting limited. Cancel torque
operation signal (|TLL]|or Torque was limiting.
[TLH)]) was input |not limited. 4J
I)is?gxieed with
Check the control | ctantsin ihe
O O | Control constant | Z e O the gtants in the Correct the control
setting error parameter list. constants.
Agreed. !ﬁ-l
Erroneous wiring | Check wiring bet- El;lxzpneous C t wiri ¢
or connection in ween the inverter | VN8 th%rrf;irzvgx}?fito
- the main circuit and the motor. Proper wiring
Xcess
Speed O O|0|0 Disconnection, Erroneous
Devia- S{gr?f‘g‘;‘isogs:“ec' (iheck wié‘ing of | wiring Correct wiring of
tion connector in the the encoder signa the encoder signal
encoder signal wires. Proper ¢ I wires.
(F800) wires wiring
S Check encoder : Replace the encoder
g@%gggecgfoggge signal wire specifi- N{gﬁ«iﬁ%ﬁfg signal wire.

@) ®) (Poor encoder sig. | cations (Whether svire ecommended
nal wire charactegri- the signal wire is a cable: KQVV-SW
stics) twisted pair shield- manufactured by

ed wire) Normal ‘d Fujikura Cables]
cCﬁl:rclkefsogfartr)lng?al Speed is Replace the encoder
Motor encoder speed on the speed- abnormal. OECtggtr;cc;tor. .
failure ometer or operation YASKAWX)ue .
status display < I : repre-
olololololo (V1-0D) Normal sentative]
Chock if the fail Reproduced. tfig}l)ll:\;:e the con-
: eck 1if the failure :
Controller failure can be reproduced. Continue operation
Not reproduced. with care.
Motor Temper-
Check motor tem- |ature is nelar 5
perature on the the upper limit. | Stop operation and
Motor overload operation( st7atotis) cool the motor.
display (VT7- Motor temper- < I
1’\_/'??'(0" | ature is low.
erma
Error 1 Disconnection in Check wiring on Erroneous Correct wiring of
(F900) the motor cooling | the connection wiring the motor cooling
ellelle) fan power cable diagram. — fan power cable.
Mot Proper wiring id
otor
Thermal Turn ON power . i Replace the motor
Error 2 Motor cooling fan |and check if motor|Cooling air cooling fan or the
failure cooling air flow is|does not flow. |motor. [Contact
(F901)
normal. your YASKAWA
(See Fig. 14.1) representative]
Normal ‘-l
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Table 16.1

Failure Cause and Action to be Taken (Cont’'d)

Situation of Failure

= = Troubleshooting
Activated |[© 1 Bl =|2|S| B )
Protective | 5|8 = |=|=| 2| Failure Cause Remedy
: = 5|28
Function S|ls|ls < |38 .
“E gl Checking Procedure Result -
& 83|82
Clean the motor.
[Disassembling
Deteriorated Check for dust and | Excessive l.e;nd de'an(iin may
A 1 e require epend-
Motor O] O|O|motor cooling | 03t in the passage | dust,“oil Fng on axtont of
Thermal performance oir orc g %onttamtination .
. ontact your
Error 1 N M YASKAWA repre-
ormal ivel
(F900) sentative
PSS Check wiring of Erroneous Correct wiring of
M Short circuit in the | 0" otor ther- wiring the motor ther-
otor thermistor signal : - : :
Thermal wire mistor signal Proper mistor signal
wires. It "J wires.
Error 2 OlOIOIO0|0|0 WIrng
(F901)
Controller failure Check if the failure Reproduced. Replace the
can be reprodueed. controller.
Not reproduced.
10°C 1 Warm t}i% éimbient
—10% ir to —10°C or
Check tor or lower | B rner. [Moni
O 0O Motor temperature ambierlftlo e oF tormbara-
is low. temperature ture on operation
b . —10°C or I st‘izi’tl’;slsljsplay
higher e
Motor
Thermal Check motor tempe- —10°C or lower | Correct wiring of
: ; rature on the opera- the motor
Error3 Thermistor signal | /o " e display thermistor signal
(F902) wire disconnection | ¢ 1 }Tié%gror ¢ } wires.
Cl1o|0I0|00
Replace the con-
Controller failure | Check if the failure Reproduced. | troller.
can be reproduced. Continue operation
Not reproduced. with care
Check the heat sink I;:f;ti;rél{i Steérelér
temperature on PG
Inverter overload operation status the upper limit. Stop operation and
display (V1-13, cool the inverter.
heat sink Heat sink
temperature) . tempera- d
ture is low.
) Turn ON power and - | Cooling air Replace the inverter
Inverter cooling check if inverter cooling does not flow. |cooling fan. [Contact
OO O | fan failure air flow is normal, your YASKAWA
Heat Sink (See Fig. 11.3) Normal ‘4_' representative]
Thermal
Clean the heat sink
Error 1 of the inverter. o
(F903) _ Excessive ggésisizer:glling
- a ma
gﬁf?ggﬁfg heat Check for dust and dustoil. be requged %Tlepen(}i;
Heat Sink performance 0il on the heat sink. zg%tzr;qtinea%xg;rtt )
Thermal %‘X‘S‘:?{C};%’VOKT
E(T;g&; Normal *d representative ]
Short circuit in the Check wiring of Exgﬁ{xeous Correct wiring of
thermistor signal the heat sink g the heat sink
wire thermistor signal Proper thermistor signal
wires. wiri%g 4_' wires.
O|0j0|0|10|0
Replace the con-
. . Reproduced. troller.
Controller failure Check if the failure
can be reproduced. Conti .
Not reproduced. wci)tr;l i:r;l;ee operation
[ — ’
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Table 16.1

Failure Cause and Action to be Taken (Cont'd)

Situation of Failure

Troubleshooting

Activated % 2 s 2|53
Protective | 3| B |2 | & | & | O Failure Cause Remedy
: =2 T |8 8
Function | 3| s s|=¥ |8 | c .
Rl 2 o=l Checking Procedure Result
g & & 5 8|2
Warm t}i?) Cambient
100 air to —10°C or
Inverter ambient Check inverter 10°C or lower higher. [Monitor
O temperature is low ambient temper- the heat sink
p ‘| ature. temperature on
—10°C or . I operation status
Heat Sink higher display (V1-13).]
Thermal Short circuit in the . 10 Correct wiring of
Error 3 thermistor signal g};ﬁgérgl&;gvs;ter 10°C or lower the thermistor
(FO05) mmoratins. X |operation siatus | 100 o Dt ik temper
d pe disply (V1-13) . hich 4—' a csl grmpera-
oOlololololo etection 1gher ture detection.
] ] R duced. Replace the con-
Controller failure Check if the failure eproduce troller.
can be reproduced. Not reproduced. | Continue operation
P " | with care.
Control . ] Stop operation and
: +55%C or higher | cool the inverter.
Panel Inverter ambient Check inverter am- [Monitor the heat
Thermal temperature is : ;
Error 1 high bient temperature. 5 sink temperature
(F306) : +55°C or ¢ I on operation status
ollellellelelle) lower display (V1-12).]
Control
?ra]nel | c Reproduced. gce)%l:rce the con-
erma : heck if the failure. :
Error 2 Controller failure can be reproduced. Continue operation
(F907) Not reproduced. | 720"
: . |Check whether the : Repair the inveter.
Failure of the main|yC s activated | NOUaCHVated:  [(Replace the MC.)
contactor g within several sec- [Contact your
(MC) onds after emergen-| s ...oo.4 I YASKAWA
cy stop is canceled. : representative. ]
Capacitor vol-

o tage is not Repair the inverter
Initial . Check whether the eater than 1.2 p :
Charging F}fulure of the main circuit capaci _Lgil;nes of tha (Replace the charge
fncom- | O charge current tor is charged on input voltage curr(atnt s)up Cressmn
plete iggﬁ{gﬁsmn operation status rms res1§ %%SKA\C;VnXact

(FAQ0) display (VI1-14) Vol : you :
oltage 1s ¢ l representative
normal.
Reproduced. ?e;l)llace the con-
. Check if the failure roler.
Controller failure can be reproduced. Continue operation
Not reproduced. with care.
Con-
trolter * Check the wiring
rstailgre duced of connectors or

o Reproduced. reference voltage
(Fb00 gg (+15V) signal
Fdoo0. (1CN-1).

FEOO to * Replace the

03) controller.
cru  |0]0]0]0] 0] o] Controller failure | GeE T I AL
failure 1 or connection
to 2 error
)

Continue operation

o Notreproduced. with care.
Error
1to2
(FFO00 to

03)
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Table 16.1

Failure Cause and Action to be Taken (Cont'd)

Situation of Failure

-

, - = = Troubleshooting
Activated |S |2 |2 S| 3 )
Protective | 5312 18| 2| =| 2 Failure Cause Remedy
_Funtion | 8| s|s|<|3|< )
olgls| =l Checking Procedure Result
2|8 &5\ &8 2
Discon- Disconnection, . Erroneous o
nection erroneous connec- | Check wiring of wiring Correct wiring of
. tion,or loose con- |the encoder signal the encoder signal
in Speed nector in the en- wires. Proper I wires.
Detection| O | OO | O[O | O/ coder signal wires wiring
Signal Replace the con-
Wire Controller failure | Check if the failure | RoPToduced.  |yolier, ,
(FC00) can be reproduced. Not reproduced. ‘(’Dv?ﬁiclcnauree operation
Compare controller| - Replace with proper
Controller and code number and Mismatched. applicable PROM.
Soft PROM \}rlersions P}?O}i\/[ nufnbeglto Yggrf{ti%xour
; unmatch. check applicable represen-
\6?\::1:ch O version. Normal \A tative]
(Fd01) R duced. Replace the
Controller failure Check if the failure R CCOHtr'OHer. ti
can be reproduced. |Not reproduced. w(i)tnlrxtlélal;(z.opera 0on
Disconnection in Check wiring of El{ﬁ)rileous Correct wiring of
Position the load axis en- the load axis g the load axis
coder phase-C encoder signal P encoder signal
Detector signal wire wire . roper 4—' wires
Failure 1 ’ wiring :
(Fd1D) Turn the load axis
by hand and moni- | Remains OFF . | Replace the load
Discon- Load axis encoder to§~ Oﬁeratl(()&lsltg)tu axis encoder.
. ; s display -
nection O failure o check whether .
n h signal lights | Lights. Tune up again.
Position once per rotation.
Detector
. Check phase-A, Phase —A, —B, .
3'9”3' ) —B, and —C pulses |and —C phases ggglgacgdthe orienta
Wires Orientation card at the check pins on | are normal. :
(Fd16) failure the orientation card.
[An oscilloscope is | Pulses are Replace the load
necessary. missing. axis encoder.
Position
Detector C}E’Ck p({lasgA’ 1 i‘iiﬁiga ger
. —B, and —C pulses . :
Failure Load axis encoder | at the check pins on gg%lservrglglth 18 | Replace the load
2 failure t[}f oriepltlatlon card. °© : axis encoder.
Fd12) n oscilloscope is
( e necessary. Egifﬁzl are ﬁl
Position
Detector Check if the fail Reproduced. 52;1>11319e the con-
Failure : eck if the failure :
3 Controller failure can be reproduced. Conti o
Not reproduced. | Continue operation
(Fd13) ovrep " | with care.
Tune-up Adjust ageprding
incom- Tune-up for N Adjustment
O orientation was - - J
plete incompleted Procedure and
(Fd14) ) Control Constant
Adjustment.
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Table 16.1 Failure Cause and Action to be Taken (Cont'd)
Situation of Failure
. = =] = Troubleshooting
Activated S |8 = | S| S| .
Protective § E|= § =2 Failure Cause Remedy
Function | 3| s| 8| < & < )
“lE|BlEl B Checking Procedure Resuit
Z & & 5 3 =2
@) Power_was turned ON ) o
when was ON. Modify_the circuit
) ' INC error so that is com-
ING was turned Run again using ocourred again manded after abso-
while the motor| the same operation ute positioning is
INC O|O|O | ON while the motor| th perat gain, | 4 tioning
Error was rotating. parameters to performed.
(Fdi15) reproduce the
-HNEbwfas turned1 failure .
efore absolute . :
O positioning is Normal vcv(i)tnhtlélaurz operation
performed. :
) o o Erroneous o
Di Disconnection in Check wiring of wiring Correct wiring of
iscon- the magnetic the magnetic sensor the magnetic
nection sensor signal wire |signal wire. Proper ¢ I sensor signal wire.
in wiring
Magnetic Turn the load i
u oa axis
Sgnsor by hand and ) Remains OFF. Replacq the
Signal . monitor operation magnetic sensor.
: Magnetic sensor status display
Wire failure (V1-10) to check
(Fd1D whether ORG . .
signal lights once | Lights. Tune up again.
per rotation.
g/loéor Check the motor
ode Selected motor code|type, inverter type, : :
Selection | O mismatches with the |and motor code - %ot%g% aeccci(f)ii:iltrilgns
Error inverter unit. number. (See Par. P :
(FE04) 14.2.8.)
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' Table 16.2 Cause of Troubles and Action to be Taken

Situation of Failure
— s slo Troubleshooting
B B 5| E T .
Trouble| 5|3 | 2| §| 8 2| Failure Cause Remedy
ols |58 <25 ,
“ls B B BE Checking Procedure Result
Z|&l&x5&3
Chet%k gqr errors Protective func- | Start troubleshoot-
. R on the digita 3 : 3
Protective function | operator in pro- Sa?vg?:dbeen %gb?cclogllhn‘gfrtq]
has been activated. | tective function : able 1b.d, ~Iallue
operation display cause and action
mode. Normal \4—' to be taken.”
Turn OFF power Bl
; own.
Control fuse has %I&Cgf%(ﬁi ilf(zhe Replace the fuse
blown. . (FU3 or FU4) .
power interface card | \ormal d
has blown.
. . Erroneous
Disconnection or . L
erroneous ?vglsgrlf :ﬁgilﬁgegteér wiring Correct wiring of
connection in the and the motor Proper the main circuit.
main circuilt ’ wiri};xg 4-]
Check operation
status display(V1-09)
to see whether the
following sequence
input signals are
nput: Control
) ) .[Rﬁﬁ%{(atlon ready signals are Modify the circuit
Control signal is « Emergency sto missing. so that control
not functioning. ’E'g ¥ stop signals are input
The * Operation or properly.
motor O O
does not Also check operation
rotate status display(V1-02)
’ to see whether the
speed reference.
is input. Normal 4—'
Check if external ’llfor%u(ei is
N touque limiting mitea. Cancel torqu
Torque limitin . ,8NCE que
q g ‘( or TLHD is Torque is limiting.
input . not limited.
) o Check resistance ;Niggl%ng EfiSt' 1 Replace the motor.
Break in wire in between motor (In fin'st % ormaly [Contact your
motor windings pins. [A circuit nhnity YASKAWA
tester is necessary.] Normal “_l representative]
M%t}(l)r failure a The shaft
. e to
the stator agre ir}} T}lllrfp the motor does not rotate. Fggﬁ?ﬁg:?guﬂ;omr'
contact with each | shaft by hand to
. other__ . see if it moves. The shaft YASKAWA
Bearing is rotates d representative]
broken. easily.
Check if the fail Reproduced. Not reproduced.
Controller failure eck 1f the fallure
can be reproduced. Replace the Continue operation
controller. with care.

— 214 —



Table 16.2 Cause of Troubles and Action to be Taken (Cont'd)

LSituation of Failure

Troubleshooting

P= s| 8lwo
QIEBE B S BT .
Trouble| 5 El= =212 8 Failure Cause Remedy
gl 2| &5 .
TR g BBz Checking Procedure Result
| E & 582
. : Erroneous
Disconnection or - A
erroneous connec- ?“},lsgrlf tﬁérilrrllge?t(:r wiring Correct wiring of
tion in the main and the motor. Proper the main circuit.
circuit ‘J
wiring
Disconnetion, erro- . Erroneous
neous connection, |Check wiring of wiring Correct wiring of
or loose connector |the encoder signal the encoder signal
in the encoder wires. Proper <_| wires.
signal wires wiring
The
motor Shh;r?kesfoiz ;lz)r;g;mal Speed is Replace the encoder
rotates Motor encoder speed on the speed- |2 normal. oE*Cthet;ncctJtor.
slowly, failure ometer or operation YACS)I;{AWXOUI‘
tatus display .
or only O O S(VI—OI) Normal. ‘_I representative]
vibrates :
but Disconnection or ) Erroneous
does not erroneous connec- | Check wiring of wiring Correct wiring of the
rotate at tion in the speed the speed reference speed reference
all reference signal signal wire. Proper signal wire.
: wire wiring 4—'
Check if external Forgug 1s c
Torque 11m1t1ng thque hmltlng 1imited. ancel torque
signal ( or Torque is \ limiting.
D _is input. not limited. ‘J
Check i o Reproduced. ierﬁlricﬁe?e
Controller failure eck if the failure
can be reproduced. Continue operation
Not reproduced. with care.
The motor Erroneous connec- . Correct wiring of
rotates O '\:’i(l):‘le;nlr‘;ht%:lrgx:)nai}q Ccélregil;lwtgl?}%eac%n_ Erroneous the signal wires of
i reverse circuit motor en- nectiongdia .y wiring the main circuit
direction. coder. g : motor encoder.
Check speed Speed reference | Readjust speed
Speed reference reference on opera- |value is abnor- reference
signal error tion status display !mal. function of the
(V1-02) Normal _ |«ed| higher system.
: Disagreed with
Brroncous  setting| Check control con-| conirol con- | Correct the control
speed parameter list. stant in the list. | constant
Agreed.
Motor speed :
Check motor speed | disagrees with Adjust motor speed
h Motor speed on operation status | the commanded | S8 control
The adjustment error display (V1-01) value constant C1-12.
motor 1splay - (See Par.14.4)
does not Normal “_I
rotate at O O Check operation ST ;e Modify the circuit
com- Speed is controlled | status display (V1- PPIis input. to prelv?nt P 2
by P control. 09) to see if PP] signal from being
manded 1s>1r1put Normal 1“ input.
speed.
. Check if external E?;ﬁ:g 18
Torque limit torque 11m1t1ng : IC}aqcel torque
operation s1gn Tor . 1miting.
que is ¢ I
@) is mput not limited.
Replace the
Reproduced. controller.
. Check if the failure
Controller failure | 7' reproduced. Continue operation
Not reproduced. p

with care.
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Table 16.2 Cause of Troubles and Action to be Taken (Cont’d)

Situation of Failure
= = = Troubleshooting
SlEls|2 2%
Trouble| 8|1 2| = g 5|2 Failure Cause Remedy
g s s <8< ) ’
o8| g BlEll Checking Procedure Result
2 E2 &3 5|3
. Check | Disagrleed with
Soft starter time heck control con-|control con-
setting error (Set |stant C1-10 on the |stant in the list. Ccé’rf;f;;tthe control
time is too long.) | parameter list. :
Agreed. yd
Check Disagrleed with
s heck control con-|control con-
Motor code selection stant C1-25 on the | stant in the list. Correct the control
error : constant.
parameter list.
Agreed. 14_'
Extended Check if external | Torque is
Accel/ O olo Torque limit torque limiting limited Cancel torque
decel operation signal (LI or T g limiting
i TLH) is input. Oraue 1 ‘ﬁl
Time b notlimited.
Reduce loss and
Chet%k lloag ?tattus Load is inertial momentum
Excess load on the | o0 the load factor excessive. of the load machine.
p meter for loss and ; .
load machine inertial momentum Increase drive capaci-
of the load machine. | Normal J‘_I ;133 (g}fl‘:};‘relé?girter
Replace the
Reproduced.
: Check if the failure. controller.
Controller failure
can be reproduced. Not reproduced Continue operation
Ot reproduced.| with care.
Check wiring Erroneous
Disconnection in between the wiring Correct wiring in
the main circuit inverter and the Proper the main circuit.
motor wiring ‘-l
) Check continuity of | Grounding is )
Grounding error of | the motor and the |insufficient. Use pin E and
the motor or the 1Everter to see 11f sgcurely ground
inverter they are securely ; the equipment.
grounded. Normal ‘-I
Malfunctionin Check encoder cable N;iiﬁ;?ﬁfg Replace the encoder
Motor because of noige specifications gvire cable [Recommended
noise (Poor encoder cable | . whether the cable cable: KQVV-SW
and characteristics) is a twisted pair manufactured b
vibration @) GHONO) shielded wire) . Normal 4J Fujikura Cables
igh. . R
are hig Control const(ant Check | D1sagr1eed with
setting error (espe- eck control con- | control con-
cially the speed stants on the stant in the list. Sorrg:lgtthe control
control proportional | parameter list. ons S.
gain) Agreed. J{-J
. ) Check for loose Loose
Motor installation | mounting screws. Tighten mounting
€rror SCrews.
Normal \‘J
Check bal . %\Iog c}ynan&icab Rceplace the motor.
eck balance o y balance ontact your
Unbalanced motor | 0% 0. YASKAWA
Normal &_l representative.]
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Table 16.2 Cause of Troubles and Action to be Taken (Cont'd)

Situation of Failure

Troubleshooting

= s|&8|lo
QB EBlIE BT ,
Trouble| 5| E|E|E|=|0Q Failure Cause Remedy
z|Z2 || BB
S| s|s5|< < .
TIE g B8 = Checking Procedure Result
2 E & 552
Motor failure Run single motor | Outof Replace the motor.
“Motor bearing ?fl?]geieéeaggdcheck specifications [Contact your
failure . vibration are within|Within YASKAWA
*Rotor failure the specifications. specifications @ I representative ]
o Check coupling and Cg;ﬁ’ilg:ﬁnor
Positioning or positioning accor- precision ga Readjust coupling
load-machine d\i\ng to Par.11.1.3, Fnsufficienvg S | and perform
coupling error onnection ”w1th : positioning again.
Motor Load Machine. Normal u
noise Deformation or
Check for defor- .
apd . O Ol010 Insufficient strength | mation or resonant resor%antdpomt Reinforce the
V|braF|on of the load machine |point on the load was found. load machine.
are high. machine Normal \‘_l
Loose bolt was
Loose foundation Check for loose found. Tighten the
bolt. g?]u{l}ialtg;nd tx)r?latchine foundation bolts.
* | Normal M
Reproduced. Replaclfi the
Controller failure Check if the failure contro’er.
can be reproduced. Not reproduced Continue operation
P ‘| with care.
Check that opera- Operation Change the reference
Control signal tg;m ) n)alis pen signal is not gggféiii?l tshiglal
open.
does not operate. according tg_opera- P }Nﬂll be open without
Motor tion status display ail when the
does not O (V1-09) Normal ‘J spindle is stopped.
stop. Verify that th Repez(iiteability Replace the
erify that the provide controller.
Controller fault same fault occurs . X
again. Repeatability Continue operation
not provided and check the status.
Ori ) . | ggicgigrlgtl orlenta- Control signal | Change the circuit
ﬁ?atlon‘ signal | - " Cced according is not input. 2:) ;}ﬁtwti}i'la bceontrol
is not input. to operation status ingut normall
display (V1-09) . |Normal ‘QJ P ¥
Verify selection
signal setting to
compare it to the | Does not match
Motor S o with control | oy o6 the control
does not 3 * - 1 constant in ange the contr
O Imprciper selection 0:Encoder type setting list. constant to a
stop at signal setting 1:Magnetic proper value.
orienta- sensor type
tion. + C2-22 bit
0:Spindle encoder
1:Motor encoder | praiches. ¢ |
: Improper
gir;i%iireitlgonna,l g}r?cec«)c(li(e‘;visx;igr;]galo f wiring C_orrelct1 the encoder
improper connect- | s signal line wiring.
or [encoder type] lines. Normal ]
wiring
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Table 16.2 Cause of Troubles and Action to be Taken (Cont’d)

Trouble

Situation of Failure

= s | =

Sl sS|o
MBI AR
JE-IEAE IR R-
ElslslZ|&| ¢
a|lsS | S| = ]
- E|E ElE|S
<OOSS§

Troubleshooting

Failure Cause

Checking Procedure

Result

Remedy

Motor
does not
stop at
orien-
tation

Encoder fault

Verify that the mo-
tor speed changes
normally by speed-

Speed indicates
an abnormal

Replace the
encoder or motor.

[encoder type] ometer indication or| value Y[gg?{tg% Xour
operation status k
display (V1-01) Normal }QJ representative. ]

Magnetic sensor signal Improper

disconnection, impropert Check the wiring wiring Replace the
connection, removal of | of magnetic sensor orientation card or
connector [magnetic signal lines. Normal controller.

sensor type wiring qJ

Fault of magnetic
SENsor or magneto

[magnetic sensor
type]

Rotate the spindle

an% verify that the
signal lights

once per rotation

Does not light.

by operation status

Replace the mag-
netic sensor or
magneto.

di’sp ay (V1-0D Lights. {‘_I
s Replace the orienta-
Rep‘%?it%blhty tiog card or
. provide
Fault of orientﬁtion l?;g%;ﬂﬁtggfurs controller.
t A . .
card or controller again. Repeatability Continue operation

not provided

and check the
status.

Stop
position
differs
from

the com-
manded
position
(encoder
type).

Improper setting of
stop position
reference

Check whether the
position reference
is correct by opera-

Improper posi-
tion reference

tion status display
(V2-04)

Nomal

pu

Give a proper stop
position reference

Improper selection
of binary,”BCD
reference or im-
proper setting of
BCD reference
resolution

Verify the control
constant setting
and compare it to
the setting list.

Does not match
the control con-
stant in the

setting list.

- C2-22 bit 3
- C2-12

Matches. J(-I

Change the control
constant to a pro-
per value.

Improper selection
of reference point
at incremental
positioning

Verify the control
constant setting
and compare it to
the setting list.

+ C2-22 bit 5

Matches. 4J

Does not match
the control con-
stant in the
setting list.

Change the control
constant to a
proper value.

Improper setting of
spindle zero-point
position

Perform position-
ing at zero-point
position to measure

Zero-point po-
sition differs.

the position accuracy.

Matches. ’1—]

Perform adjusting
operation again
and set the spindle
zero-point again.

Encoder signal
line digconnection,
1mproper connec-
tion, removal of
connector

Checl the wiring
of encoder signal

Improper
wWiring

lines.

Proper
wiring

Correct the wiring
of the encoder
signal lines.

Malfunction by
noise [encoder
signal line
characteristics
fault

Check the specifica-
tions of the encoder
cable (if it is twisted

is not used.
pair shielded cable.)
Normal ﬁJ C

Twisted pair
shielded cable

Replace the encoder

cable. [Recommended
cable:KQVV-SW made by
FUJIKURA DENSEN
0.,Ltd.]

Verify that the
same fault occurs

Controller fault

again.

Repeatability | Replace the
provided controller.
Repeatability | Continue operation

not provided

status.
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Table 16.2 Cause of Troubles and Action to be Taken (Cont’d)

Situation of Failure

=z 5] & o Troubleshooting
ARAEEIRERAR: .
Trouble | 51 & | = 5|2 o Failure Cause Remedy
glsls=8|c .
< BB glelE Checking Procedure Result
Z| & & 5 & =2
Check that the sensor
or magnetizer 1s
Magnetic sensor or | mounted pro gerly, gdozr;tﬁg (f;;,egkfe
Stop magnetizer is referring to Par. 525 | BPPC Perform tuning
position mounted in the “Magnetizer and Magnet- © operation again.
differs opposite direction. |ic Sensor Mounting”.
from and Par. 5.2.4 * “Mount-
the ing Points”. Normal ’A
com- O Magnetic sensor - Improper
manded signal line discon- Check the wiring wiring Correct the wiring
position nection, removal of | Of the magnetic of the magnetic
: sensor signal lines. | Proper sensor signal lines.
( connector 4
magnetic wiring
f;;zgr e that th Repe:étadbility |
. . Verify that the provide Replace the orien-
cogrllet?éalilté(r)?acl?lid OT | same fault - tation card or
occurs again. Repeatability controller.
not provided
Check that orienta- Change the
Orientation signal tion signal is ?SOI?SEOILSIU%nal circuit so that the
is not in gt closed by opera- p control signal will
Put-\tion status display be input normally.
(V1-09) Normal l{J
Irriprgper settnfg of | Check thatl sel}gg% Bit14 ifs not set
selection signa tion signa to 1 after
(Completion C3-22 bit 4) is set |completion of Setr}hf secléecztlon
signal 1s not output | correctly. tuning. 523) to 1
at tuning of intial |0:Tuning enabled.
setting.) 1:Tuning disabled. | Normal }‘J
C}?eck that spee((ic1 Machinespecifi-
changing ratio - |cations do not
Improper setting of | 27 to 29) are set to | match the speed Sheaérégcehzgdus]et the
speed changing proper values by changing ratio. rgmo to a pg;'opger
ratio comparing them to value
the machine ¢ I :
Orientation specifications. Matches.
completion O
; . Check that no S
signal is - : : : Decrease position
not output. Position control Zﬁzr&?&grodcgéf in | Vibrates. control propor-
proportlonal galn reverse directions tional gain unless
s high. near the stop Does not ¢ I ‘éllggaug;rs
position. vibrate. pp :
Decrease position
S}Eictﬁéh}?;sthfeache Stop reference | control propor-
Position control P position is not | tional gain so that
proportional gain d the stop position reached. position control
1s low. by operation status proportional gain
display (V2-03 or reaches the
V3-03) . Reached. ]4—' reference position.
Repeacllte(xibility ?eplacedorienta—
. rovide 10n card or
Orientation card or X:{g&};gﬁt the P controller.
controller fault occurs again. 1s Continue operation
Repeatability and check the
not provided status
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17. SPARE PARTS

Table 17.1 and 17.2 show the number of pieces of the main parts used in a VS-626VMS3
controller. At least one set of fuses should be stored.
To order spare parts, contact your YASKAWA representative.

Table 17.1 Part Quantity (200V Class)

VS-626YM3 (Model CIMR-VML )

37k | 55k | 76k | 1k | 15k | 185k | 22k | 30k | a7k

ETC62001X
Controller 1
o CDRO001002
Digital Operator n
) ETC62021X ETC62022X | ETC62023X | ETC62024X
Gate Driver
1 1 1 1
Power Supply ETP62001X ETP62003X
Interface 1 1
Control Power AVR000379
Supply 1
FU000592
Control Fuse 5
. FAN000130 FANO000111
Cooling Fan
1 1 2
) STR STR STR STR STR STR STR STR STR
'I'\;Irags:stor 000476 | 000494 | 001060 | 001061 | 001062 | 001105 | 000453 @ 000495 | 000504
odule
6 6 6 6 6 6 12 12 12
i C C C C C C C C
E'eCt"O_'Yt'C 003460 006079 | 006075 | 006066 | 006075 | 003402 | 003458 | 003536
Capacitor
2 2 2 2 4 4 4 4
) MC MC MC MC MC MC
Magnetic 003253 003254 | 003255 003259 003256 | 003257
Contactor
1 1 1 1 1 1
MCB MCB MCB MCB MCB MCB MCB MCB
Molded-case 199790 | 199720 | 199730 | 199740 | 199750 199760 199800 | 199840
Circuit Breaker ;
1 1 1 1 1 1 1

(Upper space: part code No.Lower space: the number of applied pieces)
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Table 17.2 Part Quantity (400V Class)

VS-626V3 (Model CIMR-VM[))
7.5k 11k 15k | 185k | 22k | 30k 37k
Controller ETC612001X
D 2
Digital Operator ¢ R()l()lOO
. ETC62026X ETC62028X ETC62027X
Gate Driver
1 1 1
Power Supply ETP62002X ETP62004X
Interface 1 1
Control Power AVR000379
Supply 1
F
Control Fuse UOSOS%
_ FAN000130 FAN000131 FAN000111
Cooling Fan 2 1 5
, STR STR STR STR STR STR STR
:Afggj;:m' 000462 000430 000354 001069 001013 001013 001014
6 6 6 6 12 12 12
, C C C C C C
Electrolytic 003497 | 003402 | 003458 003402 003458 | 003536
Capacitor
2 2 2 4 4 4
_ MC MC MC MC MC
Magnetic 005004 003253 003254 003255 003259
Contactor
1 1 1 1 1
MCB MCB MCB MCB MCB MCB
Molded-case 199790 | 199720 | 199730 199740 199750 | 199760
Circuit Breaker . ! ! ! ! .

(Upper space: part code No.Lower space: the number of applied pieces)
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Table 17.3 Spare Parts No. for Motor (200V Class)

Model UAASKA- (%7
ode
04 | 06 08 1 |15 | 19 | 22 30° 37t
Standard UTMSI- UTMSL UTMSL-
Type  |Enmcoder|  JoAABAZA | 10AABAZB UTMSI-10AABAZC 10AABBZD
Cooling | pgp | B835P2153-1 B935P3214-1 B935P3218-1 | BRPIGL | BAPRIGL
Model UAASKB- %7
O
© 06 08 11# 15 22
Winding
Selection | Encoder UTMSI-10AABAZC UTMSI-10AABBZD
Type
Cooling B935P3214-1 B935P3216-1 BY35P3215.1
* Motor model : UAASK]J-30CZ
1 Motor model : UAASK]-37CZ
1 When ordering the cooling fan, specify the one with housing.
(Because the fan is replaced with housing attached.)
# Flanged motor model : UAASKD-11CZ1
Table 17.4 Spare Parts No. for Motor (400V Class)
UAASKA- (% Z% % %E
Model
04 06 08 | 1 [ 1 o2 S
Standard UTMSIL- UTMSL UTMSI-
Type | Encoder | ToANAFAZA | 10AAFAZB UTMSIL-10AAFAZC 10AAFBZD
gggx“”g B83P21SL B835P2153-1 B935P3214-1 B935P3218-1 BOPII6T | BIsPISL
Model UAASKB- i#Z% % *E
oae
6 | 08 11* 15 I
Winding
Selection | Encoder UTMSI-10AAFAZC UTMSI-10AAFBZD
Type
cooling B935P3214-1 B935P3216-1 B935P3215.1
% Motor model : UAASKJ-30C*Z% % % E
t Motor model : UAASK]J-37C#Z% % % E
I When ordering the cooling fan, specify the one with housing.
(Because the fan is replaced with housing attached.)
# Flanged motor model : UAASKD-11CZ1 * % E

- 222 —






Varispeed-626VM3 DRIVE
DESCRIPTIVE MANUAL

TOKYO OFFICE New Pier Takesiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo 105 Japan
Phone 81-3-5402-4511  Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate Headquarters 2942 MacArthur Blvd. Northbrook, IL 80062-2028, U.S.A.
Phone 1-847-291-2340 Fax 1-847-498-2430

Chicago-Technical Center 3160 MacArthur Blvd. Northbrook, IL 60062-1917, U.S.A.

Phone 1-847-291-0411 Fax 1-847-291-1018

MOTOMAN INC.

805 Liberty Lane West Carroliton, OH 45449, US.A.

Phone 1-513-847-6200 Fax 1-513-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIQ LTDA.

Avenida Brigadeiro Faria Lima 1664-5°CJ 504/511, Sao Paulo, Brazil

Phone 55-11-815-7723 Fax 55-11-870-3849

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 65824 Schwalbach, Germany

Phone 49-6196-569-300 Fax 49-6196-888-301

Motoman Robotics AB

Box 504 $38525 Torsas, Sweden

Phone 46-486-10575 Fax 46-486-41410

Motoman Robotec GmbH

Kammerfeldsirage 1, 85391 Allershausen, Germany

Phone 49-8166-900 Fax 49-8166-9039

YASKAWA ELECTRIC UK LTD.

3 Drum Mains Park Orchardton Woods Cumbernauld, Scotland, G68 9L.D U.K.

Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION

Paik Nam Bidg. 801 188-3, 1-Ga Euljiro, Joong-Gu Seoul, Korea

Phone 82-2-776-7844 Fax 82-2-753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore

Phone 65-282-3003 Fax 65-283-3003

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-563-0010 Fax 886-2-567-4677

BEWNING OFFICE Room No. 301 Office Building of Beijing International Club, 21 Jianguomenwai Avenue, Beijing 100020, China
Phone 86-10-532-1850 Fax 86-10-532-1851

SHANGHAI OFFICE Room No. 88 Wan Zhong Building 1303 Yan An Road (West), Shanghai 200050, China
Phone 86-21-6212-1015  Fax 86-21-6212-1326

YASKAWA JASON (HK) COMPANY LIMITED

Rm.2916, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong

Phone 852-2858-3220 Fax 852-2547-5773

TAIPEI OFFICE  Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-563-0010 Fax 886-2-567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA

MANUAL NO. SIE-S626-6C

© Printed in Japan December 1996 93-7 0.52 @
Due to ongoing product modification//improvement, data subject to change without notice. 186-178,692-312



	CONTENTS
	1. Standard Specifications
	2. Model Designation
	3. Motor Specifications
	4. Inverter Specifications
	5. Optional Equipment and Specifications
	6. Basis of Inverter Drives
	7. Design of VS-626VM3 Drive System
	8. Application Design
	9. Receiving Inspection and Pre-Storage Check
	10. Inverter Parts Names and Functions
	11. Mounting and Wiring
	12. Preparation before Starting
	13. Operation of Digital Operator
	14. Dry Run
	15. Maintenance
	16. Troubleshooting
	17. Spare Parts

