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Thank you for purchasing the Mitsubishi AC spindie drive unit. This manual describes the handling and
precautions for using this unit, Incorrect handling may iead to unforeseen accidents, so always read this
manual thoroughly to ensure correct usage.

Make sure that this manua! is delivered to the end user, Always store this manual for future reference.
All specifications of the MDS-A-SPJA Series are listed in this manual. However, each CNC does not always
apply to the specifications, so confirm the CNC specifications before using the unit.

Precautions for reading this Specifications and Maintenance Manual

(1) This manual gives a general explanation for the spindie system. Refer to the manuals issued by the
machine maker for the specifications of each machine tool.
The "restrictions® and *available functions® described in the manuais issued by the machine maker has

precedence to those in this manual.
(2) This manual describes as many special operations as possible, but it should be interpreted that items
not mentioned in this manual cannot be performed.

Precautions for Safety

Please read this manual and enclosed documents before starting installation, operation,
maintenance or inspection to ensure correct usage. Thoroughly understand the device, safety
information and precautions before starting operation. After reading, always store this manuai

where it can be accessed easily.
The safety precautions are ranked as "WARNING" and "CAUTION" in this instruction manual.

. When a dangerous situation may occur if handling s mistaken lead'ng to fatal
WARNING
or major injuries.

. @ CAUTION When a dangerous situation may occur if handling is mlstaken leading to
‘ 1 medium or minor injuries, or physical damage.

Note that some items described as CAUTION rnay lead to major results depending on the
situation. In any case, important information that must be observed is described.

Changes in terminal names
The following terminal names have been changed from production starting April 1995.

R - — R/L1 G —G®
S — g2
T - TAB



For Safe Use

1. Electric shock prevention

/I\ WARNING

A\ Do not open the front cover while the power is ON or during operation. Failure to observe this
could lead to electric shocks.

4\ Do not tumn the power ON while the front cover is removed. The high voltage terminals and
charged sections will be exposed, and could tead to electric shocks.

A\ Do not remove the front cover even when the power is turned OFF unless performing wiring or
periodic inspections. The inside of the spindle drive is charged, and could iead to electric
shocks.

A\ Wait at jeast 10 mlnutes after turning the power OFF before startlng wiring or inspections. Fazlure
1o observe this could iead to electric shocks.

A\ Ground the spindle drive unit and spindle motor with Class 3 grounding or h:gher

A\ Wiring must always be carried out by a qualified technician.

A\ Wire the spindie drive unit and spindle motor after installation. Failure to observe this could lead
to electric shocks.

A\ Do not touch the switches with wet hands. Failure to observe this could lead to electric shocks.

A\ Do not damage, apply forcible siress, place heavy items or engage the cable. Failure to observe
this could {ead to electric shocks.

2. lfire prevention

/\ CAUTION

A Install the spindle drive unit, spindie motor and regenerative resistor on noncombustible material.
Direct installation on combustibie material or near combustible materials couid {ead to fires.

A\ Shut off the power on the spindle unit side if a fault occurs in the spindle drive unit. Fires could
be caused if a large current continues to fiow.

A\ Shut off the power with an error signal when using the regenerative resistor. The regenerative
resistor could abnormally overheat and cause a fire due to a fault in the regenerative transistor,
etc.

3. Injury prevention

/A CAUTION

A Do not apply a voltage other than that specified in the Specifications or Instruction Manual on
each terminal. Failure to observe this item could lead to ruptures or damage, etc,

A Do not mistake the terminal connections. Faiture to observe this item could lead to ruptures or
damage, etc.

A Do not mistake the DC voltage po!anty {+, «). Failure to observe this item could iead to ruptures
or damage, €tc.

A Do not touch the spindle drive unit fins, regenerative reStstor or spindle motor, etc., while the
power is turned ON or immediately after tuming the power OFF. Some parts are heated 10 high
temperatures, and touching these could lead to bums.
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4. Various precautions

Observe the following precautions. Incorract handling of the unit could lead to faults, injuries and
electric shocks, etc.

(1) Transportation and instaliation

/\ cAuTION

A\ Correctly transport the product according to its weight.
0 Use the suspension bolts on the spindle motor only to transpart the spindie motor.
Do not transport the spindle motor when it is installed on the machine.
A\ Do not stack the spindle motor or spindle amplifiers above the tolerable number.
A\ Do not hold the cables, axis, detector or PCBs when transporting the spindle motor.
A\ Do not hold the connected wires or cables when transporting the spindle drive unit.
A\ Do not hold the front cover when transporting the spindie drive unit. The unit could drop.
A\ Follow the instruction Manual and install the unit in a place where the weight can be bomne.
A\ Do not get on top of or place heavy objects on the product.
Always observe the installation direction.
A\ Secure the specified space between the spindie drive unit and inside wall of the controf panel,
and between other devices. ‘
| A\ Do not install or operate a spindle drive unit or spindie motor that is damaged or missing parts.

/I\ CAUTION

A\ Do not block the suction and ventilation ports of the spindie motor with cooling fan.
A\ Da not let conductive objects such as screws or metal chips, etc., or combustible materials such
as ofl enter the spindle drive unit or spindle motor.
A\ The spindie drive unit and spindie motor are precision devices, sc do not drop them or apply
strong impacts to them.
A\ Store and use the units under the following environment conditions.

Environment Conditions
Spindile drive unit Spindle motor
Ambient temperature | 0°C to +55°C (with no freezing) | 0°C to +40°C (with no freezing)
Ambient humidity | 45 to 90%RH (with no freezing) ?mn:fo"éxfscm densation)
Starage temperature —20°C to +65°C - =15°C to +70°C
Storage humidity 45 to 90%RH ' 90%RH or less _
(with no dew condensation) {with no dew condensation)
Atmosphere moqrs {Where unit is not subject to direct su'nlight)
_ . h no corrosive gas, combustibie gas, oil mist or dust
Altitude . 1000m or less above sea level
Vibration ‘ 0.6GIZ or less

A\ Securely fix the spindle motor to the machine. The spindie motor could come off during
operation if insecurely fixed.

A\ Always install a cover, etc.,, over the shaft so that the rotary sections of the spindie motor cannot
be touched during spindle motor rotation.

/A When using a coupling connection to the spindle motor shaft, do not apply an impact by
hammering, etc. The detector could be damaged, )

A\ Do not apply a load exceeding the tolerable load onto the spindle motor shaft. The shaft could
be damaged. R

© When storing the product for a long time, please contact the Mitsubishi Service Station or
Service Center. - : :




(2) Wiring

/i\ CAUTION

A\ Correctly and securely perform the witing. Failure to do so could
lead to runaway of the spindle motor.

A\ Do not install a phase advancing capacity, surge absorber or
radio noise filter on the output side of the spindle drive unit.

Servo amplifier

A\ Correctly connect the output side (terminals U, V, W), Failure to VIN
do so could lead to abnormail operation of the spindle motor. (24DC) P
A\ Do not directly connect a commercial power supply to the N
spindle motor. Doing so could lead to faults. Control
A\ When using an inductive load such as a relay on the control output signal

output signals, always connect a diode as a noise measure
paralie} to that load.

A\ When using a capacitance load such as a lamp, always connect a protective resistor serial to
that load to limit the rush current. E

A\ When connecting a control output signal DC relay, do not mistake the direction of the diode for
surge absorption. An incaorrect direction could cause the signals niot to be output due to a fault,
or could impair the protective circuit operation during an emergency stop, etc.

A\ Do not connect/disconnect the cables connected to the connectors or terminals while the power
is ON.

A\ Securely tighten the cable connector fixing screw or fixing mechanism. An insecure fixing could
cause the cable to fall off while the power is ON.

A\ When use of a shielded cable is instructed in the connection diagrams for the signal wire
connected to the servo amplifier, always use a shielded wire. Always connect the shield to the
connector clamp fitting.

A\ Aiways separate the signals wires connected to the spindle motor and spmdle amplifier from the
drive wire and power line.

A\ Use wires and cables that have a wire diameter, heat resistance and flexibitity that conforms to -
the system.

A\ Fix the cables connected to each servo amplifier connector on part of the control panel so that
they are not pulled forward or up and down.

A Do not use junctions for the speed detector or position detector cables. Doing so ooutd lead to
vibration, abnormal noise and position deviation,

{3) Trial operation and adjustment

/N WARNING

& When adjusting the unit with a personal computer, note that there are parameters that will be
validated immediately when the setting is changed. Take special care when rotating the spindie
while adjusting, and make sure not to put body partts near the spindle. Failure to observe this
could {ead to personal injuries.

A\ When monitoring the status of the spindle or spindle motor with a personal computer, note that if
the max. spindle motor speed setting is 32,000rpm or higher, the spindle motor speed displayed
on the personal computer will be half of the actual speed. Failure to observe this could lead to
damage of the spindle.

/) CAUTION

A\ Check each parameter before starting operation. Failure to do so could lead to unforeseen
operation of the machine.
A\ Do not make remarkable adjustments ‘and changes as the operatton could become unstable




{4) Usage methods

/\ CAUTION

O Install an external emergency stop circuit so that the operation can be stopped immediately and
the power can be shut off,

A\ Turn the power OFF immediately if smoke, abnormal noise or odors are generated from the
spindle motor or spindle amplifier.

& uUnqualified persons must not disassemble or repair the unit.

/h\ Never make modifications.

A\ Connect a noise filter, etc., into the power lead in fine of the spindle amplifier to eliminate
magnetic damage. The electronic devices used near the spindle ampiifier could be affected by
magnetic noise.

A\ Use the spindle motor, spindle amplifier and regenerative resistor with the designated
combination. Failure to do so could lead to fires or trouble.

A\ After changing the parameters or after maintenance and inspection, always test the operation
before starting actual operation.

A\ Never place body parts near or touch the spindle during rotation.

A\ Follow the power supply specification conditions given in the separate specifications manual for
the power (input voltage, input frequency, tolerabie power faflure time, etc.).

A\ Install a surge killer on the coils such as the solenoid valves and contactors used near the servo
amplifier as noise prevention. Failure to do so could lead to matfunctioning.

(5) Troubleshooting

/)\ CAUTION

A\ If a hazardous situation is predicted during power failure or product troubie, install an external
brake mechanism. .

A\ Always tum the power OFF when an alarm occurs.

A\ Never go near the machine after restoring the power after a failure, as the machine could start
suddenly. (Design the machine so that personal safety can be ensured even if the machine
starts suddenly.)

{6) Maintenance, inspection and part replacement

/) CAUTION

A\ Always backup the spindle amplifier parameters before starting maintenance or inspections.

A\ The capacity of the electrolytic capacitor will drop due to deterioration. To prevent secondary
damage due to faults, replace the capacitor every five years when using under a general
environment, Consult the Service Station or Service Center for replacements.

A Do not perfform a megger test {insulation resistance measurement) on the spindie amplifier
during inspections.

{7) Disposal

/i\ CAUTION

A\ Treat this unit as general industrial waste. If the heat radiating fins aré protruding from the rear of
the spindle amplifier, substitute Flecn is uséed. Do not dispose of this type of unit as general. .
industrial waste. Always contact the Service Station or Service Center for disposal.

@ Do not disassemble the spindle motor or spindie amplifier.




(8) General precautions

/I\ CAUTION

The drawings given in this Specifications and Maintenance Manual show the covers and safety
partitions, etc., removed to provide a clearer explanation. Always return the covers or partitions fo
their respective places before turning the spindle motor or spindle ampiifier power ON, and always
follow the instructions given in this manual.

Vi
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1. Outline

1. Outline

1.1 Features for MDS-A-SPJA Series

{1) The unit has been downsized and reduced in weight with the incorporation of a high speed, high
integration LSI, high speed DSP and IPM (Intelligent Power Module).

{2) The speed response has been improved with the high speed DSP, improving the cutting capacity
and improving the cutting precision duting positioning control.

(3) A smooth operation and short time orientation time have been realized by incorporating the high
speed orientation method that enables direct arientation from high speeds.

(4) Al spindie parameters can be set from the personial computer screen making operation easier.

1.2 Precautions for use

{1) The motor rated output is guaranteed at the drive unit rated input (AC200/220/230V). If the input
voltage fluctuates and drops below this, the rated output may not be reached.

(2) A PWM controlled high harmonics chopper voltage is applied on the motor, so a high harmonic
leakage current will fiow during motor operation.
if a general purpose leakage breaker is used, it may malfunction due to the high harmonics.
Always use a leakage breaker for inverter purposes.

{3) The above high harmonics leakage current will also flow in the grounding wire between the motor
and controller. if this grounding wire is placed near the NC CRT screen, the CRT screen may
malfunction due to the magnetic field of the leakage current. Keep the grounding wire and CRT
screen as far away as possible,

(4) Noise could be a problem particularly to AM radio broadcasts due to the magnetic radio wave
noise radiated from the motor and controller.
Keep radios as far away from the motor and controller as possible.
A filter for radio noise measures is prepared as an option, sg use it as necessary.




1. Outline

1.3 Type configuration

< Without fan>

f !
[ ser ] [o2]) [ A 10 minute rated output capacity (0.2 to 3.7kW)
T I.__|_|

AC spindle motor series name

Motor < With fan>
I |
-SJ-PF ] [2_2 | I 01 ’ 15 minute or 30 minute rated output capacity
(2.2 to 7.5kW)
Electrical specifications serial No.
AC spindle motor series name
[mosAspaa| | |- | [ |
S-analog Out. ut Option specifications
AC spindle drive P None: No options
unit name : capactty R  : Orientation function
Specifications 1 D : Digital speed command function
None: Standard T : :l-:gha;zg high-speed tapping
specifications
s S';zcial RD : Orientation function + digital
specifications speed command function
RT : Orientation function + S-analog
high-speed tapping function
Drive unit

I 0.1kW or more and less than 1kW

t----0.01kW is 1 (A blank is set for 0)
-------- 0.1kWis 1

(Example) When 0.2kW — 02
When 0.75kW — 075

@ 1kW or more
0.1kW is 1

(Example) When 7.5kW — 75

Note) The unit outline shape (including installation) and connection methads, etc., are all the same
regardless of the specifications 1 or option specifications,



1. Outline

1.4 Basic functions, auxiliary functions and option functions

MDS-A-SPJA ** — *xx
Function Option symbol
None| R D T | RD | RT
@ S-analog command voltage input =10V O O ] O O O
_9._.,3 S-analog command voitage input 0 to +10V O Q &) Q O Q
§ 5 Machine ready input ) O O O Q Q
Forward run/reverse run command input o] Oj1 01070 0
Torque limit 1 to 3 input x| = = o a a
Giear selection 1, 2 input (W] 0] o ] 0 |
Alarm reset input 0o ] O B O {m|
Emergency stop input [m] ] O [ O O
Speed selection 1 to 3 input =] | ] | a O
Forward run/reverse run indexing input - tOo]l-1~-1 010
Multi-point orientation position command input — Ol -1 1010 ]
| Digital speed command input - — | O] =101
S-analog high-speed tapping input —_ - | - (K| — O
« | Speed meter output ) O 9] O Q O
& | Load meter output ] Olo}l O] 01O
'g Spindle fault output signal (relay contact output) O |l o] O O Q
= Pulse feedback ocutput signal Q O O O o) O
2 | Zero speed output signal O O O O O O
2 | Speed reached output signal 0 oclojlolo ] o
Speed detection output signal A A A A A A
Torgue reached output signal A A A A A A
in torque limit output signal A A A A A A
in motor forward run/reverse run output signat A A A A A A
In_alarm output signal A | A A A A A
In emergency stop output signal A A A A A A
In ready ON output signal A A A A]) A A
Current detection output signal A A A A | A A
In multi-point orientation position command output signal —_ A _ —_ A A
Qrientation compiete output signal —_ Al —1—~1A A
Positioning complete output signal —_ A _ = A A
Encoder orientation (mutlti-point, indexing) — (8] — —_ O O
Orientation | Motor built-in encoder orientation _ ol=-|l<=]lolo
{muiti-point, indexing)
. 12-bit binary —l=lol—-101}-—
% Digital speed | Coded pure binary — -1 O] — O —
E] command BCD 3 digits — — ol —-10 —_
£ BCD 2 digits — — 10|l —10 —
& 1024p/frev encoder Only for encoder N I D O B P
S-analog spectiications ____orientation
speed | Motorpurin  |OMowrbumencoder | _ ] _T_T_ ] o
tapping specifications [ ® No orientation — T —{ ol -1o

Note 1) O indicates standard functions. O indicates auxiliary input functions (selective).
A indicates auxiliary output functions (selective).
Note 2) Up to five input points can be selected from the auxiliary inputs { O marked functions} in
“addition to the O marked functions. (Open emitter or open collector)
Note 3) Up to three input points can be selected from the auxiliary outputs ( A marked funct:ons) in
' addition to the O marked functions {Open emitter or open collector)




1. Outline

1.5 Configuration

1.5.1 Basic configuration (Semi-closed)

+ MDS-A-SPJA y
Regenerative resistor ‘
NFB MC
i i i ]
3-phase -A'_\"‘o——o' - \rt%
200V —o o ’:ﬂbl A
powersupply | o~ i |
—_— C" O
i 14 h
N,
4
o
Stabitized 4
power supply y
-—
DC+28V
RG
{Ground)

* S-analog command voltage input

n.——m = To NC

= Pulse output
* Speed/fload meter output

— DIO cable
e (300 cable)
'\—I\‘) o—,
Gontact outpat Canon plug connector B oy, o1 demctor cable
5 points oniy for S.-P Series: " (RS2/R56 cable: for SU-P Series)
\..-@—/ (RS9 cable  : S-PF Series)
:
\_..@_/ I_L .
~——— S - -
SJ-P/SJ-PF Series motor



1. Outline

1.5.2 Basic configuration (full closed)

MDS-A-SPJA

CHARGE LAMS

[

-+ W 2
Ciwrragmiorp

.
Jer=1a

LI
,
=g

spelelelelslole]o

Regenerative resistor
N
S
NFS MC
i~ ]
3-phase -2 ~
oov ol loel
powersupply_l:rﬁc: l:)\ci
[ B B 9
“~
-
Stabiiized d
power supply y

ro

y

OC+2av
RG
(Ground)
DIO oablle
{R300 cable)
5 points i)
N—E—]
\_@_/
e
[ —
=1
: a7 ] = -
ol ;;“Hjh Encoder

S-analog command voltage input

“I—————n = To NG

+ Puise output
« Speediload meter output

Cable clamp

Encoder cable (ROS0/R054)

Motor detector cable
{RO52/R056: SJ-P Series)
(ROSS  : SUPF Series)

%] Canan plug connector
only for SJ-P Series

SJP/SIPF
‘Seﬂes motor

]



2. Specifications

2. Specifications
2.1 AC spindie motor and drive unit specifications

Motor series SJ4-P Series
Spindie motor mode! SJ-F0.2 SJ-F0.4 SJ-P0.75 SJP15 SJ-P2.2 SJ-P3.7
Specifications Spindie drive unit MDS-A- MDS-A- MDS-A- MDS-A- MDS-A- MDS-A-
model SPJADZ SPJA-O4 SPJAO75 SPJA-15 SPJA-22 SPJA-37
Continuous Rated output {kW) 0.1 .0.15 0.3 0.55 1.1 1.5
characteris- I'Rated torque  (Nm)| 064 0.96 191 35 7.0 9.55
(Note 1) (kgf.cm) 6.5 :X:) 19.5 37 71.4 97.4
Short-time Rated output (kW) 0.2 0.4 0.75 15 22 a7
characteris-
tics ' Rated torque  (Nm) 1.27 2.55 477 9.55 14.0 235
(10min) -
{Note 1) (kgf-cm) 13 26 487 97.4 143 240
i | Rated speed {rimin} 1500
E Max. speed {r/min) 10000 | 8000
% Tolerable speed {r/fmin) 10000
< | Max, torque {Ne) 154 3.07 5.73 11.4 16.8 28.2
@ {kg-cm) 15.6 314 58.5 117 171 288
Max. current (A} 25 5.0 6.5 11 14 23
Power rate (kW/seo) 28 3.0 4.0 58 7.5 a1
. Momentof |J {kg-cm®) 1.5 3.0 5.0 21 65 100
inertia GD {kgf-cm?) 6.0 12, 36 84 260 400
Speed position encoder Incremental encoder resoiution 4096p/rev
Accessories Thermal protector and oil seal provided
Structure Fully enclosed self-cooling (IP54) Flange instaliation
Ambient temperature O°C to 40°C
Welght kg) 45 65 | w0 | 20 | 25 35
Voltage, frequency 3-phase AC200V to 230V 50/60Mz
Bower supply Iﬁ';i{fa’:}:n""““ge 170V to 253V 50/60Hz
(Note 2) | uchuation Within =5%
P°’”°’.1| acility 05 10 20 30 40 7.0
Control method Sinusoidal PWM cornitrol, current control type vector contral method
. | Braking method __Regenerative conitrol (resistance electrical-discharge)
g Speed control range 35 to 10000 (/min)
£ | Tolerable load moment of inertia 10-times or less of motor moment of inertia
z, Controller connection specifications S-analog command = 10Vmax
= Overcurrent shut off, overvoltage shut off, overload shut off (thermal retay),
3 | moectn e e
‘ excessive ermor protection, detector error protection
Ambient temperature 0°C to 55°C {with ne freezing) Storage —20°C to 65°C
Ambient humidity 90%RH (with no dew condensation)
Environment | Almosphere - No comosive gases or dust
Altitude 1000m or less
Vibration 5.9m/S? (0.6G) or lgss
Outline dimensions  HxWxD (mm) . 168 x 90 x 200
Weight (kg) . 1.8 N I : 2.3

Note 1) The rated output is guaranteed at the rated input voltage (ACG200 to 230V). If the input voltage fluctuates and drops below
this value, the rated output may not be achieved. .
Note 2) When using a voltage not within the above specifications, prepare a power supply transiurmer

-6



2. Specifications

Motor series SJ-PF Series
Spindle motor model SJ-PF2.2-01 SJ-PF3.7-01 SJ-PF5.5-02 SJ-PF7.5-01
Specifications Spindie diive uni MDSA-SPJA22 | MDSA-SPJAS7 | MDS-A-SPJASS | MDS-ASPIA7S
Continuoys Raied output (kW) 1.5 2.2 37 5.5
Sharacteris [Rated torque  (Nm) 9.55 T 140 235 35.0
{Note 1) (kgf-cm) 97.5 . 143 240 as7
Shorttime | Rated output (kW) 22 37 55 75
characteris-
tics | Rated torgue  {Nm) 14,0 ‘ 235 350 478
(10min)
{Note 1) (kgf-em) 143 240 357 487
% Rated speed {r/min) 1500
'g Max, speed (rirnin) 10000 8000
o | Tolerable speed {c/min) 10000 8000
£ [ Max. torque (Nm) 168 28.2 42.0 57.4
d fkg-cm) | 171 283 428 584
Max. current {A) 17 28 36 53
Power rate {kWisec) 14 23 40 52
Moment of |J (kg-cm?) 65 85 137 235
inerlia GD (kgi-cm?) 260 340 550 940
Speed position encoder Incremental encoder resolution 4096p/rev
Accessories Thermal protector provided
Structure With cooling fan_ Leg installationfflange instaliation
Ambient ternperature 0°C to 40°C
Weight (ka) 25 1 30 ] 49 | 60
Voltage, frequency 3-phase AC200V to 230V 50/60Hz
bower supply ;fsﬁzﬂgnm“age 170V to 253V 50/60Hz
(Note 2) | Hocraation Within 5%
mg&aﬁm’ 40 7.0 9.0 120
Conirol method Sinusoidal PWM conirol, current control type vector control method
« | Braking method Regenerative control {resistance electrical-discharge)
5 Speed control range 35 to 10000 {r/min)
% Tolerable load moment of inertia 10-times or less of motor moment of inertia
3 Contreller connection specifications S-analog command =+ 10Vmax
h: Overcument shut off, vervoltage shut oft, overicad shut off {thermal relay),
& Protective functions undervoltage protection, main circuit ‘elarnent averheat protection,
regenerative resistor overtheat protection, overspeed protection,
excessive error protection, detector error protection
Ambient temperature ___O°C to 55°C (with no freezing) Storage —20°C to 65°C
Ambient humidity 80%RAH (with no dew condansation)
Environment | Atmosphere No corrosive gases or dust
Altitude 1000w or less
Vibration 5.9m/S® (0.6G) o less
Outline dimensions  HxWxD (mm) 168 x 90 x 200 250 x 130 x 200
Weight g} 2.3 45

Note 1} The rated output is guaranieed at the rated input voitage (AC200 to 230V) If the inpuit voltage fluctuates and drops below
this value, the rated output may not be achieved.
Note 2) When using a voitage nat within the above spedifications, prepare a power suppiy tra.nsformer



2. Specifications

2.2 Output characteristics

@ SJ-P Series
SI-PO.75
(kW) $J-P0.2 &W) SI-PO4
outs Output " " Short-time ratin,
Short-time rating 0.4 Sherttime rating ) ,
02 ) - H :
! 1
" raﬁ - . 1
o1 Continuous rating 1 015 Continuous rating | Continuous rating :
! : 1
1 ' !
0 Lo 0 L5 I
10000 1500 10000 1500 10000
Speed (i/min) Speed (tfmin) " Speed (dmin) .
(KW) SI-P15 kW) SI-p22 (KW) . S1P3.7
Outpurt Cutput Short-time rating Output Shortfime rating
" . 22 337 A
L5 Shart-time sating ' ¢
” - h 1 i ! ) s
! Continuous rating ! Li L5 Continuous ratingt
0.55 — 1 1
. 1 L] 1 )
1] . t} 3.7 >‘_ (1] 1 i . >
1500 10000 1500 8000 1500 8000
Speed (r/min) Speed (r/min) Speed (r/min)

® SJ-PF Series

SI-PF3.7-01
W) SI-PF2.2.01 kW)

15 minute rating
22 iy 1
Continuous rating
3 —oooToTs
09 Fhfrbmmm e cm
0 -
1500 6000 10000 1500 6000 10000
Speed (i/min} _ Spoed (t/min)
(kW) SJ-PF1.501
Output Short-time rating
15
55
40

Y




2. Specifications

2.3 Tolerable acceleration/deceleration frequency characteristics

The tolerable acceleration/deceleration frequency characteristics of the controller fluctuate according
to the motor speed and motor shaft conversion GD?, so caiculate the tolerable frequency with the
following items. The smaller of the frequency determined by the acceleration/deceleration time
according to the controller output (refer to appendix) and the frequency determined by the
regenerative resistor becomes the operable frequency (tolerabie duty cycle).

2.3.1 Frequency according to acceleration/deceleration time (tolerable duty cycle}

When machining with a frequent spindle acceleration/deceleration, the average output vaiue per cycle
must not exceed the continuous rated output.

Continuous rated output = 1 cycle average output valueJ

(1) How to obtain the average output

2, 2, 2
Average output P,y Y PG EP LA PG

T
P,. P, : Output (kW) during acceleration/
. deceleration
Motor speed 30 minute rated output x 1.2
) ! P2  : Output (kW) during cutting
1 Acceleration  Deceleration), t,, t, : Acceleration/deceleration time
P, Pa P,
Motor output Cutling
P2 | |
it tz e
" 1cycle T 7

2.3.2 Frequency according to regenerative resistor (tolerable duty cycle)

The energy during motor deceleration (during regeneration} is consumed by the regenerative resistor.
This heating value of this regenerative resistor changes according to the motor type, speed being
used, load inertia and continuous repetition cycle {duty cycle).

Use a regenerative resistor with an adequate capacity according to the load and continuous cycle
time.

(1) How to obtain the regenerative resistor capacity
Obtain the rotation energy with the following equation, and select so that the value does not
exceed the capacity of the regenerative resistor.

Regenerative resistor capacity = Motor rotation energy J

"

Refer to section 2.3.3 for the regenerative resistor capacity.




2. Specifications

The spindle motor rotation energy W is:

wa_n_, (GDF+GD*) , 2w-N,.
‘ 120 4 60

GD,,? : Motor rotor inertia (kg-m%)

GD,® : Motor shaft conversion load inertia (kg-m?)

N : Motor speed (rpm)

n : Acceleration/deceleration frequency (times/min.)

_ 60

T T : Tolerable duty‘cycle {sec)

2.3.3 Combination of regenerative resistor capacity and unit

The combinations of the regenerative resistor capacity (tolerable heating value) and the unit are
shown below.

Tolerable Combination with spindle drive unit .
Wodel heating value (MDS-A-SPJA-CILT)
0204} -075| -15 | 22| 37 | -55 { -75°
No regenerative resistor
FCUA-RB0O4 50W o o
'FCUA-RBO75 BOW o 0 o
FCUA-RB15 120W o o o o
FCUA-RB22 155W o o
FCUA-RB37 185W o | o
FCUA-RBSS 340W =TS
FCUA::EJ i’:rts in series 680W . O
R-UNIT1 700W 5 o
R-UNIT2 700W S p
R-UNIT3 2100W _ oo

If repeated frequency operation exceeding the regenerative resistor capacity is

camied out, and over-regeneration alarm will occur and the spindie drive unit will
{E stop.

The over-regeneration alarm detects the cumulative value of the current that flows
within a set time to the regenerative resistor. The alarm can be released just by
turning the power ON again, but do not resume operation immediately.

If operation is resumed before the regenerative resistor cools, the regenerative
resistor could burn out and fires could occur. Always resume operation after the
regenerative resistor cools.

-10-
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MDS-A-SPJA-02/075/15/22/37 Outline dimensional drawings

90
6. 18
o Y L . f

206
installation hola

156

168

\ Fan Is bulltn for 3.7kW

{16)

L 200
\‘ TEINED)

‘,I N L emsmumuarnnad]
1
' | J
i e
! e = |
i ,---!‘..ré( | Nameplate |
BTl R -
L i B P
VAR 7% R ||| SO
Vo ] Tore===s
i .

~| Tolerable crimp
< terminal width
dimensions

A

<A

Termina block
Instaliation screw
M3.5 x 0.6

Dimensions when terminal block cover
Is open )

HUN SALP Jpuidg L'V

sBuimelp jeUQISUDWIP 2QUIANY V'2

suoneoyoadg -z




« MDS-A-SPJA-55/75 Outline dimensional drawings

5.5kW, 7.5kW
4-06
Installation hole . Unlt: mm
\ 130 L (70 200
8] \ep—— (19 Lt TE
N o ] '
| S B T B[ Ts
‘ i o o g | Tolerable crimp
! terminal width
{ T | dimensions
o . wm N3 ' e
[ 1 [
el 1lig [l c
-d HE R e 111 ]
;3.: !‘3'/ TH-'“ b
I. . i - i.' UrleR e § {h
i) 8 ! = | . |Nameplate
8 (b i ] i o U
l‘.hq ¢ e - =
1y p,/ Ny
B ) ! — V
'y i
b
L3, i L._ —_—— W
L . A [ | '%-'

: FAN | ' FAN I
o LY I, J T——iT———T" Termina! block
] \ e I 1 Installation screw

M4 x 0.7
N L__L_ 0 Fan wind {2
direction N

=

* Dimensions when terminal block cover
\ is open

suoneayvadg g




2. Specifications

Motor flange direction Fin Lead wires
2.4.2 Spindle motor
A 4+ U
g L V} Maotor
wires
® SJ-P0.2, SJ-P0.4 Motar C - w
D - E Goound
MS3102A18-12P E
F -1 }Biank
A 30 086
B a :
- ey g
1o
e S e waa S B 1 |
[ =] A c
8
{ Ol seal
Rl Rl §153578
o P ..
E 5
Connector - o
MS3102A20-12P =
cannector +
MS3102A20-26P
#14i6
Cross-section CC
Changed dimensions
A B Note 1) Install the canon connector so that it faces downwards.
SHP0.2 185 113 Note 2) The wiring plug is option. Please onder it when required. -
SJ-P0.4 225 153
® $J-P0.75, SJ-P1.5
Pin
symbot Lead wires
8 L v | Mo
c 1 w/] wires
D 4 E Ground
E -
F =1
G -
H -
A 4 55
3
w
};’;‘ |1
=1
- + o . e X - e — -
a8
I
Oil saal
g
= Encoder connector 8
MS3102A20-29P 6
Motar connector
MS3102A22-23P 3 2]
- | Civanged dsmensions 17°
Motor model . + —
, A B o
SJPO.75 236 151 .
S-S 316 231 ‘Cross-eection CC

-13~



2. Specifications

® SJP2.2, 8J-P3.7

110

80

23)

{25

—

Pin .
bol Lead wires
Maotor flange direction A 4- U
J
B 4 v
c L w) vaes
D 4+ E Ground Use a hexagon
E 4 = socket bolt
¢ | }Blank Instafiation
- " _aaashoie
G - Blank
A &5 o176
s
@,-r
. S\
| = :
il seal
53051t
! 8
MS3102A20-29P /-t p B \ |
Cannector JIHL
MS3102A24-10P AR AN |
Motor t '! j
Gross-section GC
Moior model ged d Note 1) Install the canon connector 5o that it taces downwards,
A B Note 2) The wiring plug ls option. Please order It when required.
SIP22 263 11 Note 3} The hole marked with a = is the M8 installation screw hole
SIP37 353 271 for the eye-bolt

- 14-



2. Specifications

@ SJ-PF2.2-01
Ground
¢35 The terminal box lead outlet can be [/ (5 sccew)
changed to the left or right, . Cooling fan mator
i b ay. av
Rafing narme plate Suspension boit (M3 ) (ﬁ;-_“)
360 Spead detector
Terminal box ] I 300 / ) connector . © .. Motor U, V, W
/ 265 {M4 screw)
{_f170, 130/
192/ , 5, y.S
110 45 5] S
oA | &
w - l&:" » ] .
K N -
LT ?, LT =
Pl P -
B P J ofs 3, 60
A b S
. ] r
Cooling fan 45 , 18
MB sorew | Ei] ‘155
(2 places marked with ») 05 | at
. L)
Naote 1. Leave 30mm or morne between the cocling fan — 1818
.and the wall. %
Noe 2. The vertical shaft ean also be installed on the \"
- batiom. {Use the strews marked with a =) _
Nota 3. When removing the suspension bolts during use,  Cross-gection AA Shatt end details
close the screw hole with & bolt {(M&x10 or less).
® SJ-PF3.7-01
Ground
435 The terminal box lead outiet can be
changed to the left or fight.
Terminal box
T -
gl | i x s i
(=] - »
- B e g
Exhaust o — Suction =
P LT bl
= - - 9 oz 3 . 6D
1
Cooling fan L1001 ls6 Blm  4-010 A
M8 screw " 130 a1 =T (S l
{2 places marked with «) ' 0 70
Note 1. Lsave 30mm or more between the cooling fan 2-M5 screw, . —~18 -'[‘
and the wall. . depth 10 %
Mots 2. The vertical shaft can also be instalied on the : ‘2315'..-.. \,
botiom, (Use the screws marked with & =.) DA
Noke 3. Whan removing the suspension bolts during use,  ooco gection AA Shait end details

close the screw hole with a bott (M8x10 or less).

-15—



2. Specifications

® S5J-PF5.5-01
¢44 The terminal box lead outlet can be
changed to the left or right.
Suspension bolt {M2 screw)
Rating name plate
485
/ as [ 50
_{ 3w [ | ,
170/ ; /_2ss/ 12
172. 5
.3_5..nn./.51_
PRy
) i ol ‘r?_.'ﬂ
a3l 4 I 45,175
e} Ir ; 4 .3
Exhaust < ) — =
L re o
q = -
_/ f |
Cooling fan Suction
M3 screw 317 ‘b
(2 places marked with =} _ b ]
Note 1. Leave 30mm of more between the cooling fan
and the wall,
Noke 2. The vertical shaft can also be installed on the 42808 L
bottom. (Use the screws marked with & «) =
Nobe 3. When removing the suspension bolts during use, Cross-section AA

close the screw hole with a bott (MBx10 o7 fess).

¢4 4 The terminal box lead outtet can be
changed

to the left or right.
Suspension bolt (M8 screw)
Rating name plate
485 Speed detector
Terminal box- ] 425 ] [ 60 connecior
J110 255/
! _3%0 -
. 317/ / 5. 176 05
o imes ) las. s 5 158 5
= .
ol Tl L3 = _
et B
e 21 1l e Y ; = &5
Exhaust r - - Suction -—g'__—w
z | ’ A~ of =%
— ag
Cooling fan / 72
Ma screw 159 56 ] =L, Ll < A7el10 35 “]
{2 places marked with +) 1m0 141 L 70 | 0
. 1
Note 1. Leave 30mm or more between the cooling fan L : - 180
and the wall 0. | N 50507 sovew, depth 10
Notke 2. The vertical chalt can aiso be instaied onthe #2865 01 : ,

bottom, fUse the screws marked with a »,) .
Note 3. When removing the suspension botts during use, Cross-section AA
closa the screw hole with a bolt (M8x10 or less),

—-16-
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2. Specifications

® S5J-PF7.5-1
Spaed detector '
Ground
44 The terminal box lead outlet can be connector
. changed 1o the ieft of right. / (M5 sorew)
Fa)| Cooling fan mator
. /—_
Suspension bott N L BU. BV. Bw
Terninal box {M10 screw) (M4 Bcrew)
520 / Rating name plate f Motor U, V. W
. { « el
/ a0 [/ 80 6 sorow)
{ 403
200 . 23] 3 n204 (Flange) ,
170 Ve 5 l, 188 .] 5
! 1 47 ¥ S
S i /1
= i 63,1 8
[=]1N-4] 1
= - s
aRk At Il =%
ol b : > ! =
Exhaust P =]
Al 2
P 1 /&Z el =
|
Cooling fan -
W10 sorew / B o] T
{2 places merked with =)
L
Hoke 1. Leave 30mm or mone between the cooling fan |
. and the wall.
Nobs 2. The vertical shaft can aiso be instalied on the nG.8
bottom, (Use the screws marked with & =) $32h6 3 e
Note 3. When removing the suspension bolts during use, : ion AA
close the screw hoie With a boft (M10x15 or less). Grass-gection
Speed detector
conmector Ground
s44 The terminal box jead outlet can be
changed to the left or sight Cooling fan mot
Terminal box Suspension bolt {(M10 screw)
. / Rating name plate
520 /
/ w7 T |
f o [
200 /2 5.y 208 5
i [ o 5 188 5
! i 110 8,18
g | = : -
-] O3
= gl A ] »
< = 2 ¥ r__g -
& Y 1 = -, w]
Exhaust G =) }-- Suction ]: 3 _g o) &
(?_. . o] | ry e g : :“;
— =3
cwgw/ [T 8 Im Yl
(2 places marked with + 183 S0} 0% g5 o g5 .
Note 1. Leave 30mm of more between the cooling fan

and the wall.
Nole 2. The vertical shatt can aiso be Instalied on the 43206 dau
bottorn. {Use the screws marked with & «.) C tion AA
Note 3. Whan removing the suspension botts during use,
’ close the screw hole with a bolt (M10x15 or less).

- 17 -



2. Specifications

2.4.3 Regenerative resistor

The regenerative resistor is not buiit into the spindie unit,
The following regenerative resistor must be installed.

(1) FCUA-RBOO

B; L Regenerative 1:::': Qutiine dimensions (mm}
= model wmiAlB|lc|p|elF
FCUA-RBO4 60 140 | 125|100 | 40| 20 § 25
FCUA-RBQ7S 80 2151 200|175 | 40| 20 25
FCUA-RB1S 120 j290 | 225{ 200 | 50| 25 | 20
FCUA-RB22 155 | 215| 200|175 | 60| 30 | 25
FCUA-RB37 185 |335{ 3201 295| 601301} 256
FCUA-5B55 380 |400| 3851360 80§ 40| 25
FCUA-RB7S5/2 ) 380 | 400 | 385) 360 | 80] 40| 25

Precautions for installation

(1) When using an operation pattern in which the regenerative resistor is used at a high frequency,
the surface of the resistor may exceed 300°C, so take care to the installation and the heat
radiation. Do not install the resistor where it can be easily touched by hand or body parts as
touching could tead to bumns. Install a well-ventilated protective cover (punched metal, etc.) if
body parts might come in contact.

(2) Installation of the regenerative resistor on a metallic surface outside the panel is recommended
to improve the heat radiating effect.

(3) Install the regenerative resistor so that the section where the lead wires are led out is not at the
top of the resistor.

SRSLT:



-2. Specifications

{2) Resistor

® R-UNIT-1, R-UNIT-2

15K ~ 37K R-UNIT-1
55K, 7.5K R-UNIT-2

Terminal la;
» 28 ok o
wy 7 P PO bt A B ]
w Hot wind discharge =l |=2floto
- h -* <|<|=<|<
2 ' t
[ Terminal screw size:
% M4 x 0.7 screw
Applicable cfimp terminal:
Bare round terminal up to 5.54.
S| 8 ]
©
E
f kA
| Ay e

7.5 (1

e e
L
105

Embedded installation ule

(outer heat radiating section) S &

Note 1) 88
Do not wire or arrange other devices in front of the section Punch hole] ¢
—

marked with a » as extremely hot wind will be blown out. [
Note 2) Lm,R 4-M5 x 0.8 screw

For the installation direction of this resistor, the *Ceiling® N

is the top and *Ground"” is the bottom. installation hole dimensions
Naote 2) for embedded instailation

Touching the resistor when it is hot could lead to bums.

Always install a protective cover or consider the installation

site so that workers will not touch the unit.
Note 4)

The resistor's heating value will differ acoording to the

acceleration/deceleration frequency, speed being used and

the load GD? conditions, etc. However, install the resistor

$0 that the hot wind is always exhausted to outside the panel.

-1 =



2, Specifications

® R-UNIT-3 (For 5.5k, 7.5k high frequency)

Embedded installation ; ;
Conventional i
{outer heat radiating section) mm:, mﬂ',," unding
Cetiing 385 hale " _521 .
N, ey | “Hot wind discharge Terminal tayout .'{_.._
SN o i 1| R
—n I e =
| EGH 3
. A < {Grounding ul {“g"
§ :"; I : 3 terminal)
- Tereninal screw sire:
r M4 x 0.7 sorew
Applicable crimp terminal:
| Bare round terminal
1 up o 554,
G5 x Q.8 sorew
+ + ry

Dxill hole w] o

-1 WO

o’y )

259
120120 Y Instaltation hole dimensions
for embedded installation

Note 1: The ventilation area is approx. 100 x 120.

Note 2 Attach packing to the flange section.

Note 3: Do not wire or arrange other devices in front of the section marked with a » as extremely hot wind will be blown out.

Note 4: For the instaltation direction of this resistor, the "Ceiling® is the top and "Ground* is the bottom.

Note 5: Touching the resistor when it is hot could lead to bums. Always install a protective cover or consider the installation
site s0 that workers will not touch the unit.

Note 6: The resistor’s heating value will differ according to the acceleration/deceleration frequency, speed being used and the
load GD? conditions, etc. However, install the resistor so that the hot wind is always exhausted to outside the panel.

® Example of resistor installation

Example 1. ‘ Example 2.
To place cooling section on inner side . To place cooling section on outer side
of distribution panel. of distribution panel.
Distribution Qutside panel
ponel o side penel || Extaust
) ll
Cacting {
soction |
1%
e
Suction

-

_s0-



3. Functions

3. Functions

3.1 Iinput/output signals and functions list

{1) Basic functions

1) Input

@

@
©))
@

S-analog command voltage input

<+10V/TOP speed>/<0 to +10V/TOP speed> selection
Machine ready signal

Motor forward run command input

Motor reverse run command input

2) Output

0006

Zero speed output

Speed reached output

Speed meter output (0 to +10V)

Load meter output (0 to +10V)

Spindle fault output (relay contact output)
Pulse feedback output (A, B, Z phase)

{2) Auxiliary input/output

1} input (Max 5 paints can be selected from following 16 points)

AN EEREH IR LRI

®

Orientation command input

Forward run indexing command input
Reverse run indexing command input
Torque limit 1 input

Torque limit 2 input

Torque limit 3 input

Gear selection 1 input

Gear selection 2 input

External reset input

Emergency stop input

Speed selection 1 input

Speed selection 2 input

Speed selection 3 input

Multi-point orientation command validity
S-analog/digital speed command changeover input
S-analog high-speed tapping input

2) Output {Max. 3 points can be selected from following 12 points)

SRCRORORC R SRS

Orientation complete output
Positioning complete output
Torque reached output

in torque limit output

In mutti-point orientation positioning
In motor forward run output

'In motor reverse run output -

-21-




3. Functions

in atarm output

In emergency stop output

in ready ON output

In cusrent detection output
In speed detection output

(3) 12-bit exclusive input (Select 2 points from the following)
@ 12-bit mutti-point orlentation command input
@ 12-bit digital speed command input
(Select from 12-bit binary, BCD 3 digits or BCD 2 digits)

PO

(4) Others _
RS-232-C interface for "Parameter input, spindle monitor personal computer



3. Functions

3.2 Input signals
3.2.1 Exclusive inputs

(1) S-analog speed command (SE1, SE2)
This input is used to control the motor speed with an analog voltage input. One point can be
selected from the following two points. (Select with the parameter.}
1) Double polarity input (-10V to +10V) Input between SE1 and SE2
2) Single polarity input (0 to +10V) input between SE3 and SE2

The resolution for each selection is as follows.

For 1) 10V/approx. 485 digits (Example: Approx. 20rpm/digit when max. speed s 10,000rpm.)
For 2) 10V/approx. 895 digits

1) Double polarity input {(SE1, SE2)
The motor rotation direction and speed in regard to the commanded voltage and rotation

direction command will be as shown below,
Motor speed

Max. forward run speed

Command ————— . Forward run command
voltage "~ {8RN) ON

—-10V: 10V —-—-—-— 1 Revarse run command
: : : {SR) ON

Max, reverse sun speed

. Note 1) The motor may not stop completely even when the speed command voltage is 0V.
To stop the motor, tum the forward run or reverse run command OFF.
Note 2} The max. speed referred to here is the speed set in the parameter (SPO17.TSP).
2) Single polarity input (SE3, SE2)
The motor rotation direction and speed in regard to the commanded voltage and rotation
direction command wili be as shown below. ‘
Motor speed

Maxx. forward run speed fom e mmc e e

. Command ~———— : Forwaid ren command
0} . vatage (SR ON
0~ +10V ——s=-—. 1 Reverse run command
a— H (SR ON
\'.\‘;

Max. reverse run SPeed | .----acoceemuiormiaacea e
Note 1) The other precautions are the same as for 1) Double polarity.

—-23-~




3. Functions

{2) Machine ready input (REDY, CES1)

1) Other input signals will not be accepted unless this contact is turned ON (closed).

2) The main circuit turmns ON when this contact tums ON (closes).

3) if this contact is turned OFF (opened) during operation, the base will be shut off immediately,
and the motor will coast to a stop.

4) Even if another input contact is turned ON or OFF before this contact turns ON (closes) or
within one second after tumns ON (closes), the input will not be read in. Make sure that the
other inputs turn ON and OFF after one second has passed after this contact turns ON
(opens). (Note that this does not apply to some commands.)

5) Always turn this comtact OFF (open) before a worker is to directly touch the spindie to
attach/detach a workpiece or tool, etc. Do not use this contact with a remarkabie frequency
(100 times or more/day).

(3) Motor forward run input (SRN, CES1)

1) When this contact is ON (closed), the motor will run in the counterclockwise direction looking
from the shaft side according to the commanded speed.

2) When this contact is OFF (open), the motor will decelerate to a stop and the base will shut
OFF.

3) If the orientation start command is input, the orientation start command will have the priority.

4) i this command and the motor reverse run input command are input simultaneously, the
motor will stop. Note that the power will be supplied to the motor even when the motor is
stopped.

(4) Motor reverse run input (SRI, CES1)

1) When this cortact is ON (closed), the motor will run in the clockwise direction looking from the
shaft side according to the commanded speed.

2) When this contact is OFF (open), thé motor wili decelerate to a stop and the base will shut
OFF. ‘

3) If the orientation start command is input, the crientation start command will have the priority.

4) If this command and the mator forward run input command are input simultaneously, the
motor will stop. Note that the power will be supplied to the motor even when the motor is

stopped.

{5) 12-bit command input (RHOt1 ~ RH12, CES2)

The 12-bit command input is common for both the multi-point orieniation and digital speed
commands. Thus, make an assignment to the auxiliary inputs, and select which function is to be
used. .

(1) 12-bit multi-point orientation command input
When using encoder orientation or motor PLG orientation, the following can be determined
with these signals.
1} Spindle orientation stop position
2) Stop position during spindie orientation
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When all of the signal contacts (RHO1 to RH12) for the 12 bits are turned OFF (open), the spindle
will stop at the position set in parameter SPO07 (OPST). '

[How to determine the stopping position]

Stopping position = fggg x [(12H) - 2" + (11H) - 2" + cveee + (1H) - 2°]

Min. movement unit (resolution) = 360°/4096 = 0.088°

Thus, a rounding error may occur depending on the angle when integer degree posttioning
is executed.
{(Example)

1) To stop at a 90° position

a0° - — ol
360°x4096—-1024'-( 2"}

Thus, only 11H is turned ON.
2) To stop at 183° position

183° . _ 2 1
36 X 4096 = 2082 (= 2 +22+2')

Thus, in this case turn 11H, 5H and 1H ON,

The stopping position in this case will be 182.99°, so an error of 0.01° will occur. Note that
this indicates the pure electrical precision, and this precision may not be obtained at the
actual spindle end.

The stopping position according to the encoder instailation direction is as shown below.

Case 1 (When motor rolation direction and | Case 2 (When motor rotafion direction and
encoder rotation direction are opposite) encoder rotation direction are the same)
Encoder Encoder
Instaltation
direction Bott Bett
Motor «— View A Motor — View A
View A View A
0 0
Forward run  Reverse run Forward run  Reverse run
3‘0%!1‘,":9 a08 O cooe coor O o0
posiie) 80y @17 Q10" . (90
800t 2000
(180°) (180°)

Case 1 applies for motor PLG orientation.
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(2) 12-bit digital speed command input

This contact is used when the speed is to be commanded digitally separately from the analog

speed command.

RHO1 to RH12 are used for the input.

One of the following types of digital speed commands can be selected. (Select with the

parameter.)

1) BCD code 2 digits 8-bit
2) BCD code 3 digits 12-bit
3) Pure binary (12-bit binary) 12-bit
4) Coded pure binary 12-bit

1) BCD code 2 digits

The speed in regard to the commanded value is as follows.

BCD code Motor speed Motor speed
{(When max. speed is 10,000rpm) {(When max. speed is 6,000rpm)
00 O mpm 0 rpm
o1 101 rpm 60 rpm
02 202 rpm 121 mppm
o8 9898 rpm 5938 rpm
99 10000 rpm 6000 rpm
(Example) The input is made as shown below. {*1* is contact ON (closed), and *0* is contact OFF
(open).)

BCD code| Rog | Ro7 | RO6 | R0OS | Ro4 | RO3 | Ro2 §| ROt
o1 0 0 o o o 0 0 1
99 1 0 0 1 1 0 0 1

2) BCD code 3 digits

The speed in regard to the commanded value is as follows.

BCD o odé Motor speed Motor speed
{When max. speed is 10,000rpm) {When max. speed is 6,000rpm)
000 0 tpm 0 rpm
oo 10 rpm 6 rpm
002 20 rpm 12 rpm
998 9899 rpm 5939 rpm
999 10000 rpm 6000 rpm -
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(Example) The input is made as shown below. {*1* is contact ON (closed), and "0" is contact OFF

(open).)
BCD code | R12 { R11 | R10 | Ro9 | Ros | Ro7 | Ro6 | Ros | Ro4 | Ro3 | Ro2 | Rot
001 0 0 0 0 0 0 0 0 0 0 (v} 1
998 1 o 0 1 1 0 0 1 1 1] ) 1

3) Pure bhinary (12-bit binary)
The speed in regard to the commanded value is as follows.

BINARY Motor speed Motor speed
code (When max. speed is 10,000rpm) {When max. speed is 6,000rpm)
000 0 rpm 0O rpm
001 2 rpm - 1rpm
002 4 rpm 2 rpm
FFE 9897 rpm _ 5998 rpm
FFF ’ 10000 mpm . 6000 rpm
{Example)} The input is made as shown below. (*1"is contact ON {closed)}, and "0" is cortact OFF
{open).) :
BINARY code | R12 | R11 | R10 | R09 | RO8 | RO7 | ROG6 | RO5 | R0o4 | RO3 | RO2 | RO1
001 0 0 G 0 0 0 o 0 0 0 0 1
FFF 1 1 1 1 1 1 1 1 1 1 1 1

4) Coded pure binary
The speed in regard to the commanded value is as follows.

BINARY Motor speed Motor speed
code (When max. speed is 10,000rpm) {When max. speed is 6,000rpm)
000 10000 rpm a 6000 rpm
001 9895 rpm 5997 rpm
002 9990 rpm 5894 rpm
7FF Forward run 4 pm Forward run 2 pm
800 O rpm O rpm
801 Reverse run 4 rpm Revarse run 2 ipm
FF‘E ' l 9995 rpm | 5997 rpm
FFF 10000 rpm v 6000 rpm
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(Exampie) The input is made as shown below. (*1" is contact ON (closed), and *0" is contact OFF

(open).)

BINARY code | R12 } R11 | R1¢ | R09 | R08 | RO7 | RO6 | R0S | Ro4 | Ro3 | Ro2 | RO1
001 0 0 0 0 0 0 o| o 0 1
800 1 0 0 0 0 0 0 0 ] 0
FFF 1 1 1 1

3.2.2 Auxifiary inputs

A max. of 5 auxiliary input peints can be selected from the 16 points provided,
Input between IN1 to IN5 and CES1.
The meaning of each input will depend on the parameter selection.

Para- . .

input meter No. Abbr. Setlting value and meaning

IND1 SP129 | H101

INO2 SP130 H102
0: Invalid 10: Emergency stop

INOS | SP131 | H103 (set to input pin not being used) 11: Speed selection 1

INO4 | SP132 | H104 | 1. Orientation start : 12: Speed selection 2

INOS | SP133 | 1105 | 2: Indexing forward run 13: Speed selection 3
3: Indexing reverse run 14: Multi-point orientation
4: Torque limit 1 position command validity
5; Torque limit 2 15: Digital speed command valid
6: Torque fimit 3 16:
7: Gear selection 1 17: S-analog hlgh-speed tapping
8: Gear selection 2 18:
9: Alarm reset 19:

Note 1) Always set 0" for the inputs not being used.
Note 2) Do not set values without an assignment.
Note 3) Do not select the same No. two or more times.

(1) Orientation start command

1) This signal starts the orientation. Orientation will start regardless of the rotation command
(SRN, SRI) when this contact is turned ON (closed).
2) K a rotation command (SRN, SRY) is input when this contact is turned OFF (open), the motor
will start rotating in that commanded rotation.
3) Ifthe machine ready input is tumed OFF and ON while this contact is ON (closed), orientation

will start,
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(2)_ Indexing forward run, Indexing reverse run

1) This signal is used to start indexing when using muiti-point indexing in the encoder orientation
or motor PLG orientation specifications. This signal is valid when the orientation start command
is ON,

2) When the indexing forward run signal is tumed ON (contact closed), the motor will start
indexing in the counterclockwise direction looking from the end of the motor shatft. When the
indexing reverse run command is turned ON (contact opened), the indexing will start in the
clockwise direction.

Refer to the Indexing Function Option Specifications for details.

(3) Torque limit 1, 2 and 3

1) When this input is turned ON (contact closed), the motor output will be limited to the value set
inthe parameters. This is used mainly for mechanical orientation positioning and gear shifting.
2) The following seven torgue limit values can be used according to the combination of torque

fimit 1, 2 and 3.
Tomue limit 3 Torque limit 2 Tormue: fimit 1 Torque [imit value
0 0 1 Torque limit value set with parameter SP021 (TLM1)
1] 1 0 Torque lirnit value set with parameter SP049 (TLM2)
o} 1 1 Torque limit value set with parameter SP050 (TLM3)
1 0 0 Torque limit value set with parameter SP051 (TLM4)
1 0 1 Torque limit value set with parameter SPpS2 (TLM5}
1 1 0 Torgue limit value set with parameter SPO53 (TLMG)
1 1 1 Torque limit value set with parameter SP054 (TLM7)

Note) *0" indicates input off {contact open) and *1* indicates input ON (contact closed)

3) When only cne torque limit value is to be used, set only torque limit 1 in the auxiliary input.
When two to three torque limit values are to be used, set torque limits 1 and 2.
When four to seven torque limit vaiues are to be used, set torque limits 1 to 3.

{4) Gear selection 1, 2

1) The spindie gear fof crientation and indexing is selected.
2) Four types of gears can be selected according to the combination of gear selection 1 and 2.
3) Do not change the signal during orientation or indexing.

Gear selection 2 | Gear selection 1 Parameter used to set the gear ratio
4] Q SP025 (GRA1), SPO29 (GRB1)
0 1 $P026 (GRA2), SPO30 (GRB2)
1 0 §P027 (GRA3), SPO31 (GRBJY)
1 1 SP028 (GRA4), SP0O32 (GRB4)
Note) *0* indicates input off (cantact open} and *1* indicates input ON
{contact closed)

4) When there are two or less steps in the gears, set gear selection 1 in the auxiliary input, and
when there are three or more steps, set gear selection 1 and 2.
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(5) Alarm reset

1) This is used 1o reset the error when an error occurs in the spindle drive unit. (Some alarms
cannot be reset unless the power is turned OFF once.)

2} Each unit will enter the default state when this input is tumed ON (contact closed) and OFF
(contact open).

{6) Emergency stop )
‘ 1) This signal is a b contact signal. The contact opens when turned ON and closes when turned
OFF, B

2} If this signal is turned ON (contact open) during motor rotation, the motor will decelerate to a
stop, and then the base will be shut off,

3) Ifthis signal is turned OFF {cortact closed) again, the operable state wilt be entered. However
if the rotation command {SRN, SRY) signal is tumed ON, the motor will not rotate unless the
rotation command is tumed OFF and ON once.

{7) Speed selection 1, 2 and 3
1) When this input is tumed ON (contact closed), the motor speed will be that set in the

parameters.
2) Both the digital speed command and S-analog speed command will be ignored, and this input
will be valid. :
3) Eight types of speeds can be selected by the combination of the three bits,
Speed setection 3 | Speed selection 2 | Speed selection 1 ‘ Mator speed
0 0 Q Speed set in pararneter SP162 (S50).
0 0 1 Speed set in paremeter SP163 {S51).
0 1 0 Speed set in parameter SP164 (S52).
0 1 1 Speed set in parameter SP165 (S53).
1 o 0 Speed set in parameter SP166 (SS4).
1 0 1 Speed set in parameter SP167 {S55).
i 1 1+ Speed set in parameter SP168 (S56).
1 1 1 Speed set in pararneter SP162 (857).

Note 1) *0* indicates input off (contact open) and 1" indicates input ON (contact closed)

Note 2) If a value other than "0" is set in parameter SP162 (SS0), the motor speed will be that set here even if
the speed selection signals 1 to 3 are OFF. The digital speed command and S-analog speed
command will be ignored.

4} If two types of speed settings are to be used, set only speed selection 1 in the general

purpose input. When using four types, set speed selections 1 and 2. When using more types,
set speed selection 1 10 3.

(8) Multi-point orientation position command validity

1) When this input is tumed ON (contact closed), the multi-point orientation and mutti-point
indexing commands are validated.
The command value is determined with RHO1 to RH12. Reter to the section on the 12-bit multi-
point orientation command input for the exclusive inputs for detalis.
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(9) Digital speed selection vafid

1) The digital spesd command is validated when this input is turned ON (contact closed), and the
S-analog speed command will be ignored, When this input is turmed OFF (contact apen), the
S-analog speed cornmand will be validated. The comrmand value is determined with RHO1 to
RH12. Refer to the section on 12-bit digital speed command for exclusive mputs for details.

(10) S-analog high-speed tapping

1) Thiz signal is tumed ON (contaet closed) to synchronize the servo axis and spindle with the
S-analog speed command. Note that the position loop must be created on the NG side. Refer
to the S-Anajog High-Speed Tapping Option Specifications for detaiis.
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3.3 Output signal

3.3.1 Exelusive sigmals
The ON state for the output signals describad below refers to the output transistor conducted state,
and OFF refers to the outpLl transistor shut off state.
(1) Speed reached

1) This signat tums ON when the start command signal (forward fun, reverse run) tums ON and
the motor speed reaches within +15% (standard value) of the speed command value,

:ﬁ o / 7 \ range
m=m, VT
e VT

2) This sigrnal turns OFF when the start command signal tums OFF.

3) if the forward run start signal is turned OFF and the reverse start signal turns ON during
forward running, this signal will be output as shown in the diagram on the next page.

___________ Speed reached

value b, range

Mator speed E \ T Motor forward run
¢ ; \ . l Motor reverse run

Speed command _ __JE_ ______ PN Speed mached

valus 1 : w_mnga

Forward run g:F" ; ; ? ; ;.l ::

start command oN '

pevesarn T T T TV 77777

ON-- "TTm
Spead reached OFF ced=
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{2) Zero speed

1) Thig signal tums ON when the motor speed drops below the speed set in parameter SPO18;
£5P regardless of the input signal state,

2) Once this signal tums ON, it will nat turm OFF for at least 200msec,

3) Ii the parameter SP018:ZSP setting value is too fow (approx. 10rpm or less), this signal may
tun OFF regardless of whether the motor is stopped or not.

Motor speed ——-ﬂ A Motor forward run
0 £ 5\\ """ 1~ 2om oo e
% E § E i; ", ¥ Motor reverse run
ot g AATTTTTT T i
Pavesen o 1T VITT{TTEITTT7777
gtart command ! H H

S

ON -
Zern spead OFF -I—/L

| gﬂ{]ms |

(3) Controlier emror outpt (FA, FC)

1) This output is a relay contact output. If an error occurs in a drive unit, the contact will open.
When the operation is normal, the contact wili close.

2} The error signal will be output for approx. ane second after the power is tumed ON until the
control power starts up.

{4) Load meter output (LMO, OM)

1) This is an analog signal that indicates the motor output state. An approx. 10V voltage is output
when the mator cutput is 120% of the rating. The relation of the mator output and this signal's
output is as shown below.

Motar output
Cwerjoad (one min.)
(] t
| Short time rating | \ Load metsr 120% = apprax. 10V
Ecnntlnuous ratin: E : Load meter 100% = approx. 8.3V
T T H Continuous Continuous
: ; : tating _ rating
i ! ] Load meter m—m—;—‘xlﬂﬂx- St B X Approx. 8.3V
3 { 3 rating . rating

0 : : \

N
[} Bazespeed Max. mted output speed ™ Max. motor spaed

2) The full scate voltage of the meter can be finely adjusted with parameter SP179 (LMG).
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(5) Speed meter outpot (SO, OM)

1) This is an analog signal that indicates the motor speed. 10V is output at the max. motor speed
{parametar SP017 (TSP)). The relation of the motor speed and this signal output is as shown
below.

Thiz signal will output 0 1o 10V according to the motor speed regardiess of the motor rotation
diraction.

SF:éed rmeter output
Apprex, IOV - -
1] L Speed
0 Max. motor speed

SPO17:TSP

2) The full scale voltage of the meter can be finely adjusted with parameter SP178 (SMG).

(6) Pulse feedback output (SYA to C, SYA=to C+)

1) The motar speed detector or spindle position detector sighals are autput as pulse trains.
The signal output and the pulse to output are determined as shown below.

Ordentation specification: SYA= SYA~ ‘SYB - SYB» SYCG e SYCa
Motor PLG orientation or no
orentation Moty PLG A phase | Motor PLG B phaze Motor PLG Z phaze
Encoder orientation Encoder A phase Encoder B phase Encoder Z phase
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3.3.2 Auxiliary outputs

Three auxhary output points can be selected from the following 12 points.
The auxiliary ottputs are output from OUT 1 to 3. The meanmg of each output is determined by the
parameter setting.

Output | Parameter No. { Abbr. Setting value and meaning

ouUT1 SP141 HOA 0: nvalid (set for output pins not being used)
1: Orientation complete

ouT2 SP142 Hoz 2: Positioning complete

OuT3 SP143 HO3 3: Torque reached

4 In torgue imit
5: tn multi-poirt orientation position command.
6:
7: In motor forward run
8: In motor reverss rn
9: In alarm
10: In emergency stop
11: In ready ON
12: Currert detection
13: Speed detection
14:
15:
16;

Note 1) Always set *0" for outputs that are not being used.
Note 2) Do not set values without an assignment.

(1) Orientation complete

1) This signal tums ON when the orentation command is input and the spindle pasition has
raached the range (in4position range) for the target stop point,

2) This signal twrns OFF when the spindle position leaves the in-position range after orientation
is completed, and turms ON when the in-position range is entered again. I the orentation
‘eommand is tumed OFF, this signal will aiso turn OFF even if the spindle i in the in-positian
range.

3) The in-pesition range can be set with parameter SP004: OINP,

(2) Posilioning complete

1) This signal tums ON when the spindle position is in the range (in-position range) for the
indexing target stop position during indexing.

2) Once this signal tums ON, it stays ON regardiess of the spindle position until the orientation
signal tums OFF or the next indexing signal is input.
This signal will always tum OFF when the indexing signa is input even if the current stop
position and the next indexing position are in the same in-position range. Min. OFF time =
200msec (standard value)
Refer to the Indexing Function Option Specifications for details.

(3) Torque rea-:hed o : .
1) This signal tums ON when the start signal is inpet and the torque comniand reaches the max.
value, ‘
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{4) In torque imit

1) This sigral turns ON while the torque limit signal (1 1o 3) is input.

(5} In muiti-point orientation position command

1) This signal turns ON while the multi-point orientation position command validity is input.

(6} In motor forward run

1) This signal tums on when the start signal is input and the motor is rotating in the
courterclockwise direction looking from the shaft end.
2) This signal may tum ON and OFF when the motor speed is several rpm or less.

{7) In motor reverse run

1) This signal tums on when the start signal is input and the motor is rotating in the clockwise
direction lcoking from the shaft end.
2) This signal may tum ON and OFF when the motor speed is several rpm or less,

{8) In alarm

1) This signal turms ON while an alarm is ocourting in each unit.

" 2) Even if each unit is normal, this signal may turn ON for approx. one sec. after the power is
turmned ON.

{9) In emergency stop
1) This signal tums ON while the emergency stop signal is input.

(10) In ready ON

1) This signal tums ON approx. one sec. sfter the machine ready input signal turns ON.

2) The motor will start rotating when the start signal (forward run, reverse run, oriertation) is
turmed ON while this signal is ON,

3) This signal will turn OFF when the machine ready input signal turns OFF or when an alarm
OCours,

(11) Current detection

1) This signal tums ON if the current flowing to the motor exceeds approx. 110% or more of the
rating while the start signal (forward run, reverse run, orientation) is ON. (The motor output
{current) guarantee value is 120% of the rating.)

(12) Speed detection

1} This signal tums ON when the motor speed drops below the value set in parameter SPO20:
shTs. .

) The hysteresis width of ON — OFF is set in parameter SP047: SDTR.

3) This signal will tum ON when the motor speed drops below the set speed regardiess of the
input signal status. o '
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Motor speed ——ﬁ/ , \ Paramster SF047:5DTR

saonsr JTT]T]| 7777777

3.4 Meter output specifications

The speed meter outpur and load meter output explained earlier can be used for the meter output.
The output section is as follows.

E\ CN3-20
l —] | % > 10V/TOP SPEED
A
2200 iluF 4

Drive unit side | NC (PC) sida

{1) The output voltage for both outputs can be adjusted with parameters.
Speed meter: SP178 (SMG)
Load meter : SB179 (LMG)
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3.5 Interface electrical specifications

This unit reguires a +24V (=10%) power supply. A max. 15W power capacity is required.

3.5.1 Digital input interface: CN1
{Exclusiva input: 3 points, auxiliary input: 5 points,
multi-poirt orientation command, digital speed command: 12 pointz)
Select from the following.

1) Connect with contact 2) Connect with photocoupler
+24V i +24V !
i
Sk Z. &1mAur maom
o il (:-\f
Cument capacity - . i
5.1"n:Anrnm 4. TS SZ Zk Z;. 4 TR SZ$ Z
——&—1 1 KL}
s CES
S 112 1~2
-:L =
NC (PC) side Drive unit side NC (PC) side Drive unit side
3) Connect with open emitier 4) Connect with open eollector
+24V i +24V H
i
i
Current capacity | o (ES1~-2
5. 0mA of noare !
i
i ie‘
— ;
j 4O YA Z 4. 7K Vi Z,,
= ] Curent enpacity
\i\m L— SAmA or momn
i i~2
i ! 1
. '. =
! 1
NC (FC) side Drive unit side NC (PC) side Drive unit side

Nate 1) The exclusive and auxiliary input conmmon & GES1, the multi-point crientation command common and the digltal speed
sommand common are GES2. Fach commoen iz electically sn
Thuss, when using CES1 fo 2, connect a signal {power supply, eic. i} am::h

Motz ) Carefully select the size of the cable copnacted to CES1 1o 2, as the total input currert will fow.

GES1:5.1x8=40.8mA, CEE2:5.1x12=61.2mA '

MNote 3) The input section filler time constant is & 1o 15m=.

HMote 4) An extemal +24V pawer supply is not recquired oaly when the mator is being test run (whan only the frachine ready, motos
forward run &nd reverse fun inputs are baing used and all other 24V saries inputsfovtputs are not being used)..In this caze,
e internal +34V power supply s used for griving.
At this fime use GN1 to &A pins fnr -+24V, and CNT 10 3A, 36 pins for RG 24G).
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3.5.2 Encoder (1024P/REV) input interface

When an encader is connected, +5V is supplied from the drive unit side.
The power does not nead to be supplied from the NC {PC) sida.

!
3.5.3 Analog input interface (N3 +15Y
1KQ i
_______ 18(P15) Analog speed | Analog spesd
YR} i 68002 Ugper fimit spead )
VR2 ‘ACSEL SES) VR | setting Required
KO 8 0 >
] LI N - VR2 Analog speed
i setling
19(SE2) — -
....... ] Lower lirnit speed :
- B u! ,<"< VR | ine Mot required
i
KO } 11CCED) A SE1 {CM2-18) SE3 (OMAA-15)
F—— input impedance of input
! pin A (SE1, SE3) : Approx. TOK(
! 77
NC (PC} side Drive unit side

Note 1) The above diagram shows the ¢ase for single polarity input. (The double polarity input

cannot be created with only the power supplied from the drive unit side.)

Note 2) A +15V power is output via the resistor from input pin 8 (P15).

Note 3) The tolerabie input voltage values of input pin A (SE1, SE3) is as follows.

SE1:+12V SE3O0—+12V

pin. ([ T] indicates the shield.)

Note 5) If 2 separate analog speed input command power is avallabile, connect it & shown below,

}{(SEI. SE3)

;—-—-—a-
A T
As

- [

11(CHD)

T

NC (PC) side Drive unit side
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3.5.4 Outpat interface

{1) External contact output circuit

The drive unit fault output signal (FA (CN1-2B), FC (CN1-24)) is this output section.
This contact is used with the fallowing ratings.
DC2av 0.3A or less

Chattering 5Smsec or less

A compact relay is used, so when connecting an inductive load such as a relay, use a DC
compact relay when possible. Connect a flywheel diode paraliel 1o the coil as shown below,

FACCN1-2B) !
N
1 '
; Flywheal diode 1
g A ~ 24V
T i ]
AT
FCCONI-24) &
Drive unit side NC (PC) side

(2) Open emitter/collector output circuit
© The following outputs are the open emitter/collector output section.
Speed reached output  : US (CN1-8B)
Zero speed oltput 1 25 (CN1-8A)
Generat purpose output 1; OUT 1 (CN1-7B) O_ll._ltqibl.;lag?nsia’tu:r le(.l:gz Vo]
. g olerable voltage 4V or less
22::g g:$g:z :gtmn g: gLul'-:: i :g::: ;g; Tolerable eurrent S0mA or less (per output)

The open emitter/collector output can be selected with the following type of connection.

24Y
OE(P24)(CNI-5A) 4 H:} J

1) Open emitter output

NN
(N1-5B) 1
Us, 28 OUT1~5_>
(I A
(CN1-3B) i = ‘
Drive unit side NC (PC) side
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2) Open collector output

% 24V

P
=]

08,25  OiT1~5

vl

RG (CN1-4A)
DC(RG)(CN1-4B)

c N,
RG(CNI-34) 77

(CN1-3B)
Drive unit side

1

NC (PC) side

Note 1) When using a DC relay externally, connect a fiywheel diode in parallel to the coil.
Note 2) 24V and RG are common for the open emitter and collector uutputs Carefully select the

cable size.

(24V and RG require 50mA for just the spindie drive unit intemal Circuit)
Note 3) When using ail eight circuits with the open emitter outputs, make sure that the total

current is 350mA or less.

. Note 4) Do nat wire OE (CN1-5A, 5B) =24V and OC (CN1-4A, 4B) —RG at the same time. Doing

50 will Cause a fault,

(3) Pulse feedback output
This output is as shown bslow,

(w3 Voo
syAem-2) J 17T _ Aphase
A =
1 ||
SYAK(ENEA-12) { _ Aphase
.. >
SYB(% 3) N e , B phase
Ej[ SYRK A1) Y _7/  Biphase
S'('Z(ﬁﬁi\ -4) } r }thm
S i |
S‘:‘Z#(%-M); J Z phase
quj R
CNDCENSA-1)
e
Drive unit side NC (PC) side

Note 1) The output IC is equivalent 1o the Motorola MC3487.
Note 2) Refer to the section 3.1.2 Output signals for deta:ls on the cutput signals.

Caf-



4. Handling

4. Handling
4.1 Explanation of unit parts

BEBEm

Indication settiog
window

it i i I 4
Heat radiating fing Unit installation holes x

| - Side cover

Rating nameplate

1 Analog input/output

- cormector

t
Il CN3

CHARGE lamp
(indicates that a high voltage
iz accumulated in the unit)

“Tarminal block

TS5 1 . Mator detector connection
cannector
;\ CN2
Front cover

Push-button window

Contral signal (nput),
statuz signal (output) connector

CHN1

Ailways turn the power OF and confirm that the "CHARGE" lamp has
gone out before connecting/disconnecting the connectors or wires,




4. Handling

4.2 Unit installation

The spindle drive unit is installed in a sealed structure cabinet as a prnciple. Observe the following
points when installing the unit in the cabinet,

{1) Usage environment conditions

« Ambient temperature: 0 to 55°C (with no freezing)

Ambient humidity  : 90%RH or less (with no dew condensation)

« Vibration : B.9my/s2 0.6} or less

<= Nota: Keep the average in-panel temperature at 40°C or less to secure the in-panel

{2) Instaliation direction and spacing

72 Celing) 722277777 277
Install each unit sa that the front is visible, [/ oo or e 2
Secure the spaces shown on the wiring for  [[4 Other controlier Spindle arve unit P
ventilation considering the heat dissipation and f 1 ?
witing. 7 / 7
; 0mm or ;:
:; more 2
L]
% 1
% o
Z 4
(/] 3 L]
7 j 7
"; ‘ t5mm or more [~
H'; 15nm or more "/
~ (wiring aliowanca) l %
T e (FIROE) A

temperature specifications, spindle drive Iife and the relfability.

(3) Prevention of foreign matter entry

Carmry out the following measures on the cabinet,

Treat the cable inlets for dust prevention and oil prevention by plugging the inlet with packing,
e1c,

Make sure that the extemnal air does not enter inside the cabinet from the heat radiating holes,
ete. ‘

Plug all clearances,

Securely Install the door packing.

If a rear cover is provided, always install packing.

Take special measures such as oil proof packing, etc., as oil will easily accumulate on the top
plate and enter the cabinet from the screw holes,

Avoid machining parts in the area after installing each unit. The cutting chips, ete., could
adhere on the electronic parts and cause faults.

Cable inlst (axample)




4. Handling

4.3 Spindle drive unit heat radiation

The loss generated during continuous rated load operation of the spindle drive unit is shown below.
Use the values in table considering the most adverse conditions when desigring the thermal aspects
of the sealed control panel. in the actual machine, the heating value wili be the middle value of the
load and no-load according to the cutting load and acreleration/deceleration duty. However, use the
logs generated during continuous rated load operation as a guideline.

Heating value during rated output

Spindie drive unit heating value
prive tmiimadel | During eontintot®> | During no-oad (W)
MDS-A-SPJA-OZ 30 15
MDS-A-SPJA-04 35 15
MDS-A-SPJA-O75 45 15
MDS-A-SPJA-15 55 20
MDS-A-SPJA-Z2 85 20
MDS-A-GPJA-37 110 20
MDS-A-SPJA-GS 150 20
MDE-ASPJATS 200 20

Note) The heat generated during regeneration is not includad in the spindle drive unit's heating
value. if the acceleration/deceleration fraquency is high and the regenerative resistors heating

value is required, caleulated it with the fallowing outl'ne equation.

Ws

GD,’

N
n

n (GD,2 + GD?) 2w +N o2
x = x )= W]
120 4 ( 60

: Mator cator inertia [kg-m?]

GDL Motor shaft conversion foad inertia  [kg-m®]

motor speed [e/min]
: Acceleration/deceleration frequency [times/min.]




5. Connections

5. Connections

5.1 Machine-to-machine connection diagram (For SJ-P motor)

Rexansraiive restor
1
:‘ 1 ; ; ;_ ”n:un—nnﬂ
NEB MG TYFE - -
RS ta e 1 f o MDS—A-5PJA—]
s B ey 5 ; -
T et T P
- L {E) .
L {& ] Al (W -
TIE
CROUND v : :: - ABUCT 10K
r
{P5310,20 = g !
e K POLSE
'ﬁ_ m?::‘;‘é; o Il SICHAL
ety : PLE CENERATOR
(R ) 7 £
£ "_"_'K,H :._.g: (gﬂg aBe) 1725t :
A o
—c 198 (SE2) 2 ) mx-
Cigital inpat [T Ty (mn) (Wze)1p—th ) 1 “F‘ 1
(8 points} it 1BE t:uz:l Comrrecion catm i L L1E
Ca—— :.ﬁ; (oK) 53 F . lemmruar
- ot 17A  (IK5) o 31 : PROTECTOR
[ -F—-—« 164,18 (CE51) s -3
R ! -
During ull-clogod |
_———— — e o T
[l | R I
r== ¥ f. 1ssﬂ:m ; : |
T [ ARG (P5)10.19. 2055 F—=p—t
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5. Connectlions

Machine-to-machine connection diagram (For SJ-PF motor)

Pesmsroessaocoooaooineoog 3{"'
MEB Mc_ TYPE
.:. et t X MBS —A~§PJa=0]
My &' 3 ‘
Tt I 7
p i b
{E}
cu;ﬁun ¢ . ALy '
Y (AN + JNDUCTHON
[ C'iN l DTOR
I MOTOE FAN
(P51 10,2020 |
teamy 1. 113041 £ ;"GL:EL
e (M) e 16M
- Pt el M| N . GEMERATOR
5 20 (AEOD) 0 ) T A2 /
v S o T (M8} 17251 ::'
§ ; Doz 0k (202} iz ) & f
';‘9“‘.' '“;“" —sc 1% E:g} (e —-d |l
Pt o 18R Catuvncior
i 18 (1D} el T o :
o 1T (A} (moH) = THERMAL
” —ic U0 (U el (N at PRETECTOR
- EA 168 (EES1) o T e
e A
- ——— e e | - fairing futl-cioend
£-- T, 1SBE 3 !
) T ool (PEIID, 18, 205 !
Chgiinl gprpec comumed it LAARAA 3 {EADI . TE e akiewy ]
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5. Connections

5.2 Power supply connections

-« No-fuse breaker or leakage braalos

A large tush current will fiow when the power is tumed ON, Befer to MDS-A-SP}JA-O0T

47—

the following selection tahle. I
= Wire = < Magmetic switch =
Bafar to the {ollawing Install a magnatic switch for aafety
selection tahble for the wire purpazas, Make sure that the
sizes, switoh functions when an error
oceurs and during inspection.
‘ \ NFB MG O
3 phaze o =0 o
- ———
200!220/230> G e
< Power supply =
Use the power supply voltage and capacity
within the unit spacifications range. Rafer
1o the following salection table.
= Control sigmal and status sgnal power .-___E_
supply = -
Catfigure the power supply circuit so that Grounding
it is synchronized with the tuming ON/OFF
of the unit’s power, ot
RG2av oV -
{ stabilized S
power Supply __@_ﬁ
e L
Power supply, no-fuse breaket, magnetic switch selection table
MDS-ASPIADZ 0.5 NE3Q-type 5A S-K1D
MD5-A-SPJA-DG 1.0) NF3Hypa 10A K11
MD5-A-5PJADTE 20 NF3Hype 104 K11
" MDS-A-SPJA1S 30 NFa-typs 15A " GHIB
MDS-A-SPJA-22 4.0 NF3D-typa 20A SK18
MOS-A-EPJA-37 7.0 NEZ0-ype 30A §Kas
MDE-A-SF.JA-S5 8.0 NF30-type 40A 525
MDSE-A-BPJA-TS 120 NF30-typa 40A SKos
Wire sixe selection table .
Model Wire fwiv) “Fermninal block
D RSTE | WVWE PC screw gize
H MDE-A-SPJALD 2 2 2
@ MDS-A-SPJA04 2 2 2
MDS-A-SPJALITS 2 2 2 p s
ll MDE-A-SPJA-15 2.5 3.5 3.5
[ MDS-ASEJARR 3.5 3.5 3.5 *
MDE-A-SPJA-TT - 3.5 3.5 3.5
MDS-A-SP.JA-56 35 35 35 D = okmm
MDS-A-GPJA-TS 5.5 a5 35




5. Connections

5.3 Digital input/output signal connection

[Standard connection to spindle unit]
The digital input/ottput signal is connected to connector CN1.
The input signal can be used for either the open emiiter input method [connect cammon CSE1
or 2 pin cormector to DC24V] or the open collector input method {connect cormmon CSE1 or 2
pin connector to OV],
The output sigrial can also be used for either the open emitter output methad [conmest common

- QE pin to DC24V] or the open collector output method [connect common OC pin to OVG].

The following diagrarm shows the connection of the open amitter input method.

DC24V Function abbrovia_‘lion
Stabilized Connector CN1 pin No,
ov poawer supply | |
Machi ls
ey raady D\C HADY 205 N
Forward ‘
L rwvard rum ‘D\C SHN 20;\\
Reverse fun SE)
u {E\C 193\
Auxiliary input 1 IN1 18A
oo .
Control signal ] 2 ™ MDS-A-SP.JA-DC unit
{input) R _I]
LAumhaxy input & D\C—lNS 17A N
GES1 168
Y
CES 1EA
12-bit Input (1) RH1
_ o0~ 18
l 1 1
12-bit input {12) AH12 :
p oMo 1 ﬁ\ I
CEE2 9A Grounding =
CES2 BEI\
N Connector CN1
Speed reached Y i3] pin layout
@ ™ B A
Zero speed Z5 BA
‘ & \ 2l
ari ouT1 7B & &
$Mxnlnaw onstput 1 _@ e }g
ouT2 TA RBE|16
Status signal Auxlliary output 2 _@ g g 1 451
ut, " &b
(output) Auiliary output 3 P~ auTa E E } 3
E—'-” 1
OF 5A D -1 1é
BER B
OE 5B wal 5
. BEL g
Spindle fault R FA ) g g i
i FC 25 e 3
BaEl q
RG 3B ‘
r ' RG- 3a 1
_am_ ) S—




5. Connections

5.4 Spindie motor and detector connection

The spindle motor drive line is connected to the U, V and W tarminals on the drive unit. Note that the

connector shape, etc., will differ aceording to the type of spindie motor being used.

The spindle motor end detector is connected 1o connector CN2 on the unit. The ¢able and connector
shape used will differ according to the spindle mator type. Refer to sections 5.4.2 to 5.4.3 for the

connection details (detector cable connaction according 19 motor).

£.4.1 Precautions for connecting spindle motor and detector

+ Connaect the grounding to
the FG terminal in the unit,
and then ground using the
grounding plate in the
coptol panel.

+ Always match the spindle

Spindle drive unit
MOE~A=FFJA

il Toomn s

+

FERERERR. |

The connection methed
(comesponding cable type)
will differ 2ccording to the
spindie motor type.

motor pawer lead phases
(U, V, W) and the ynit
output terminal phases (U,
V, W). The motor will nat
rotate if the phazes do not

matzh.

Wire (mar®) Terminal block
Model
u, vV, W screw Size
MDS-ASPJA-O2 2
D
H MDS-A-SPJA-04 2
@ MDS-A-SPJA-075 2 Ma.5
D D = 7mm
“ MDS-A-SPJA-15 35
'/l | MDS-ASPJA-Z2 3.5 Y
MDS-A-SPJA-37 as
. - M4
MDS-A-SPJA-55 3.5 D =< ©.6mm -
MDS-A-SPJA-75 5.5

Wire size selection table

— 40~




5. Connections

5.4.2 SJ-P {canon) Series spindle motor and detector connection

Spindle drive unit
MDS-A—5PFJa

MITEUBIZHI I

MOL—A-EFi8

Spindle-motor

5P Sering

Spindie F/B connector ChE2

—
Fin Name : ’ Bin Name
20 J5v 10 T5V
19 45V ]
18 MZ 3 [:] MZ
17 MB % 7 MB
i8 MA 3] MA
15 RG 5 MOH
14 PA % 4 PA
13 PB * 3 PB
12 PG 2 PC
11 GND 1 GND
A
(..r— Cable FCUA-RDS2 o FIONE -_-_._....\
Carrtreller side Datector side
Connector 10720-300VE Cable ¢lamp: M5-3057-12A
Case - 1D3P0-52F.008 Siraight plug: M33106820-295
Maker  : Sumiterno 3n Maker T Canon
Ma [6 F—fpF—— Sf——{ A
MA% | 16 —r _‘ = N
MB 7 T i C
MB* | 17 —oy TS R
MZ | B 3 i B
Mz# | 18 =t o P
] 1
i [}
= 1=
+5V 10 T ™ H
GND | 1 ot 1= K
[ '
o P
e o
+5y [ 20 [ T
GND | 11 Tt i
1 ]
-t o
i L]
1 1
MOH | 5 v F ‘
RG 1 - : ; g G Case
P ¥ | g |ano
Case grounding -':- (59
e mg = Wire material:
\F 0250 twisted peir shield cable P
Dyive: connector RN 5 T
Model: M33102A24-10P  Modal: M53106B20-25P
Maker: [TT canon Madoar: ITT canon
Detector




5. Connections _J

£.4.3 5.J-PF Serfes spindle motor and detector connection

/--—--———v—-—-— Spindle F/B connector CNZ -—-—..__.\

PFin Name Firt- Name
1 20 +5V 10 +5v
19 +5V 9 .
Spindle drive unit 1 18 MZ % 8 M2
MDS-A=5 P A 17 [YI=E3 7 B
MHITSUBIERI 16 MAk ] MA
. {18 RG 5 OH
[T==recTxT W4 PA % 4 PA
-13. PE* 3 FB
| 12 PC* 2 PC
f:‘_'é'“';:‘;", 11 GND 1 GND J
| m - Cable FCUA RSO - ~
L e Controlter zide Datector side
%‘ iy Connecior: 10120-300VE Housing: 17B288-6
n*i Case 1 1032N-52F-008 Contaet - 1-175217-2
% B_JI . Maker : Sumitomo 3M Maker :Japan AMP
=i = PN it .0 5%
MA, 6 T A2
pc[msﬂm MA* | 16 -—E—' ' ';‘ B2
1 MB | 7 il H A3
= Grounding - mg* 1; 0 T 234
‘ MZ#* |18 L : ! L 84
] I
al in
_L I I L
+5v |10 £t : f Al
GND 1 = e Bs
Lt L
. F M I i
 Max. length | vl
30m of less +5v 120 [+ -
GND |11 w T s
I o |
= e
[ ] 1
(] 1
MOH| 5 1 - F A6
RG 15 — ; : | r ‘gir' g::;
Case grounding <= wire material: e
lata it shi
\_P ) 0250 twisted pair shintd cable J
(" Howsing : 178264-6 )
. Cemtact ; 175281-2

Maker :.Japan Al_df'
“Pin B1 B2 B3 B4 BS B6 -

Mﬁ:ﬁ&ﬂ:ﬂﬂ{:ﬁﬁ:
b | Namme phw | Mk | vz eup | k§

At A2 I As Ad AS AB
=
+5y | MA J-MB | MZ | 85 'MDH
Splndle motor ’ k : — . — A
SJPF Saries '

—51=



5. Connedtions

5.5 Regenerative resistor connection

A regenerative resistor must be connected to the spindle drive unit,
The reganerative resistor is connected to terminals C and P on the unit,

+ The regenemtive registor type is determined according to the
motor capactty, load GO® and regeneration frequency. Always
connect the resistor after corfiting that it iz tha selected type.
Coannection of an incomest type could cause the unit io be
damaged during operation.

+ The regenemtive resistor can generate a heat of 300 deg. o
higher depending on the usage frequency. Do not install it
directly on a wall suscaptible 1oy haat,

Regenerative rexistor
(FCUA-RBOILCT)

Spindle drive unit

MDS—A—SFPJA

IMITEUBISHI

CHARGE LAMP

of
Regenerative resistor unit
{E-UNIT-030T)

+ Always use a twisted wim for the mgenemtive mziztor. Whan
wuing & junction wine, ieep thw length az shot &z pagsible Gm
o i),

+ Uos & nonoombarstibio wire foc the ralay wirc, snd wire so that
the repondrative resitor i not conbiciod.

o /
| /
e WWire the cooling fan .
——== powar supply. Wire size selection table
{AC200V) D Wire o) | Terminal block
. ) P.C LiTOW Hin
Thertal terminal ey
@ MDS-A-SPIADZ 2
+ Make ture it the input power k: shut off when the thermal MOS-A-SPJAD4 2
svlay Functions (8 fauft 0ocure) 2 protect the segenerative || [Mosasronors 2 M35
restrior froin overhtivg. D = ?mm

MDE-A-SPJA-15 35

MDS-A-SPJA-22 . 35

MDSASPIATT | 35

M4
. MDE-A-S5PJA-55 3.5 D = 9smm -
MDS-A-SPJATS 35




5. Connections

5.6 Analog input/output connection

5.6.1 Precautions regarding conneclions

The analeg input/output (S-analog command voltage input, speed/load meter vﬁltage output), encader

pulse output and the signals with the personal computer are connected 10 connector CN3.

Analog input : The =10V and 0 fo +10V input voltages are available for the S-analog command, so
take care when wiring. Always treat the wire with a shisld,
Analog output: The speed/load meter output voltage is 0 to 10V. Use a voltmeter having =n internal
impedance with 10k or more.
Pulse output : The encoder pulses (1024p/rev) are output.

Personal computer communication:

The data is transferred via RS-232-C, Note that this is used for starting up and for
maintenance, and must not be connected during normal operation. The total length
of the cable should be 3m or less to prevent communication efrors. However, the total
length may differ according to the specifications of the personal computer being

used.

| MITEUBISHE

" Analogy inputfoutput connector CN3

Name ]

Pin Narne Fin
T2 _Swo__ (01 __TME- T,
19 SE3 9 2 1
1B se)_ 118, P15 _ |
17 TX? * 7 TX2
16 RX 2% 3 RX?2
350 TXT_ T 1] Ti
a1 SYZ® 1 B
13 SYBx |
(124 . _Syax 14 t
T GND

) Personal computer

communication

i
_

il

» [ not eonnect anything to the open pins.
= Keep the total cable length at 15m or less.

o

Comrmunication cable conmedtions

& : Sanalog command voltage input

) : Speed/icad meter autput

@ : Encoder pulse output

ROZ21 cable zide Persons] computer sitde
1 GND O — —O 7 GND
5 8D O—’T———O 2 5D
15 RD O O 3 RD

m 4 RS
5 CB8
I::. ; 6 DR
20 ER




5. Connections

5.7 Cable manufacturing drawing
5.7.1 FCUA-R001 cable manufacturing drawing

Application:

Digtribution of communication terminal signals Max cable length: 4em

Distribution of spindle drive unit signals

Assembly drawing:

List of parts

Part name/mode] Maicer

Connector
10220-0200EL

Sumitomo 3mM

Connector
T 20-3000VE

Surpitomoe 3M

Wire matarial flat cabla)
1.27mm pitch flat

m

&le|le|a|F

Connector casa
10320-52FD-008

Sumitorne 3M

1 10
ol ==i]
11 20

Connection drawing:

The connection is a one-on-one connection. (One pin is connected o one terminal.)

Precautions for manutacturing:

(1) The parts are those recommended by Mitsubishi, and can be replaced with equivalent paris that

are compatible specification-wise,




5. Conneactions

5.7.2 FQUA-R052 cable manufacturing drawing (For SJ-P)

Application:
Connection of spindle drive unit and SJ-F motor (straight type) Option (Comesponding connector set)
(Detector cable) FCUA-CS050
Spindle drive unit side S4-P motor zide List of Parts
No. Part namefmodet Malay iy,
Cannector
G@ @ 9@ @ 10120-3000VE Sumbiomo aM | 1
/ @ | e Sumitomo 3M |
) Wire UL10G1-2454
[a] A % 'E) AWreﬁzzx‘lEF' Note (1} “)
S V. L Strmight plug
‘ , @ | mszroste0-208 M7 Canan | 1
Cable clamp
\ o MSI3057.12A ITT Ganon 1
Nate (3) .
Connection drawing: . Max. cable bngth: 30m
& | L
MoH | 5 f— — F
RG 15 o , = G
MA 6 1 T i |- A
MAx | 16 = 4 N
ME 7 ‘n- t.ﬁ C
ME* | 17 7 = R
v | e { T
= :
5 |10 "‘ : =z H
aNp | 1 . i L K
£ 1
{ G
sy 20 r ‘"
GND | 1% - \r
‘... _ !
MZ 8 F B
LI - ‘ I €

_i_ Crtier G‘..ND plate

Precautions for manufacturing:

(1) The wire is a cable covering 12 Rairs of stranded wheels with a sheath, and is equivalent to the
UL1061-2464 standard product AWG22 (0.3mm?).

(2) The pans are those recommended by Mitsubishi, and can be replaced with equivalent parts that
are compatible specification-wise,

(3) Attach the nameplate with protective cover on which the cable name is stamped onto the position
designated in the assembly drawing.

(@) Fold the wire shield on the control unit side, and wrap copper foll tape over it. Connect with the’
connector case GND plate, o , .

(5)'?3& G?;e %atc:l'l connection treatment or shield treatment- wire use a wire that is equivalent 1o

4 (0.2mro). _ Rk

(6) The part 1 connector uses the catalg% specifications, and is for wires that are AWG24 (0.2mm’)

or less. However, it also can be used Tor AWG22 (0.3mm").




5. Connections

5.7.3 FCUA-ROS56 cable manufacturing drawing (For 5J-P)

Application:
Connection of spindle drive unit and S.J-P motor (straight type) Option {Comesponding connector saf)
(Detector cabls) FCUA-CS054
Assembly drawing: List of parts
Spindle drive unit side S4P motor side | Na. |  Part rame/model Maker |} Cty.
@ ?g;‘ m Sumitomo 3M | 1
© ® mm Sumbomo aM | 1
Wire UL1061-2464
, @ | foe O woo) | @
l - -
: LI [ofgmmee [Tmown |
&) ﬁabs e ﬂm ITT Canon 1
- < Note (3)
Connection drawing: Max, cable length: 30m
o .
MOH | & 3 1” c
RG |15 v = A
Ma | 6 f i T N
Max | 15 = : = c
mME | 7 { 2a- | R
ME* | 17 o H -
v |18 1 T
A 7 -
5V 10 {‘" {"“ H
GND [ 1 ' w K
lv . l\..-
i i {
sv {2 + il
eNp |11 e v
{ |
= —
Mz | B ; B
Mzx |18 ».E P
J e arn A | E

I3 Gase GND plate
—J_—- P

Precautions for manufacturing:
(1) The wire is a cable mvering 12 pairs of stranded wheels with & sheath, and is equivalent to the
UL1061-2464 standard product AWG22 (0.3mimr). ]
{2) The pars are those recommended by Mitsubishi, and can be replaced with equivalent parts that
- are compatible specification-wise. . ) B
(3) Attach the nameplate with ive cover on which the cable name is stamped onto the position
designated in the assembiy drawing. ] ) _

(4) Fold the wire shield on the control unit side, and wrap copper foil tape aver it. Conmnect with the
connector case GND plate. . )

{5) For the batch n%)nnection treatment or shield treatment wire use a wite that is equivalert to
AWG24 (0.2mn). _ o |

(6) The part(1 connéctor uses the catalog specifications, and is for wires that are AWG24 (0.2mm?)
or less. However, it also can be used for AWG22 (u.amnﬁ.
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5. Connections

5.7.4 FCUA-R059 cable manufacturing drawing (For 5.-PF)

Application:
Connection of spindle drive unit and SJ-PF motor{straight type) Option (Comasponding connector sef)
{Detector cable) FCUA-CE059
Assembly drawing: List of parts
Spindle drive unit side 5P moter side . = P::t Q.
@ 'IU?EIJ—SI%OVE Sumnitome 3M | 1
G@ @ (@X5) @ | Seanector case Sumitome 3M | 1
Wi
/ / © | Wire UL1oet-2464 Note () | (1)
- _J @ Housing Japan AMP 1
i (ExTD] I;f & 22888 = '
- D ‘ @ ‘1_175217‘_2 Jﬂpan AMP 12 .
L
H B1 B2 83 B4 BS BG
\ MAs | MB= | MZv | GHD §_Ra
} A1 Az Az Ad A5 AS
+sv| Ma | me | Mz | 535 | mon

Connection drawing: Nate (3)
Max_ cable length: 30m

" |
Moy |3 [' é‘ T AG
RG 15 > ; = BS
Ma & 1 : T Az
Max | 16 = f = [==]
o [} i =
NZ 7 i I AS
M3 wx 17 : -] — B3
5V 18 1 [ i
: 1 = |
+3v 10 = _ i = ¥l
{ £ { A
GMD 1 = : oo B
l i T
- i 4
L : {
5V 20 — LN )
ano | 11 L L]
Mz B et M
pze | 18 § ; - B4
Y [ s
Case GND plate ‘

A

Precautions for mamufacturing:

(1) The wire is a cable covering 12 pairg of stranded wheels with a sheath, and s equivalent to the
UL1061-2464 standard product AWG22 (0.3mm?). =

{2) The parts are those recommended by Mitsubishi, and can be replaced with equivalerit parts that
are compatible specification-wise.

(3) Attach the nameplate with protective cover an which the cable name is stamped onto the position
designated in the assembly drawing. |

{4) Foldthe wire ghield on the control unit side, and wrap copper foll tape over it. Connect with the
connector casa GND plate, o ‘

{5} For the batch connection treatment or shield teatment wire use a wire that i equivalent o
AWG24 (0.2mmf). - -

(6) The part 1 connector uses the catalog specifications, and is for wires that are AWG24 (0.2mm°)
or less. However, it also can be used for AWG22 (0.3mmY’). .
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5.7.5 FCUA-R050 cable manufacturing drawing

Application:
Connection between control unit and synchronous feed encoder
(Straight type) - Option (Comesponding connector sef)
FCUA-CS050
Assembly drawing: : List of parts
Control unit side Synchronous feed encoder side No, Part nams/madks] Mesloar Qty.
Connector
Q6 @ | {p120-3000ve Sumitomo 3M | 1
Connecior case
/@ . @ 108205270 008 Sumitorno 3M | 1
. Wire LIL10G1-2464
= T % D | awazzuize N} | @
- o Straight plug ‘
Lo l ® | mssi0sB20-295 fIT Canan 1
Cable clarmp
\ . O | fesnsr.12A ITT Canon 1
Nate {3)
0 ion wing: .
Connection drawing Max, cable length: 30m
Cantrol unit side L ‘ ' Synchronous feed encoder gide
PC1 | 2 B : i B
PGT#* | 12 o » F
FE1 3¢ T T c
paEL* | 13 = < R
PA1 | < | ! "
PAL# ) 14 = = N
v |10 f : i H
sl =" —
GMD | 1 L : L
GND lF o '»""
1 = -
I L
o — K
. g :
I Case GND plate

Precautions for manufacturing:

(1) The wire is a cable coverll_gg 12 pairs of stranded whaels with a sheath, and s equivalent to the
UL1061-2464 standard product AWG22 (0.3mm?). . .

(2) The parts are those recommended by Mitsubishi, and can be replaced with equivalent parts that
are compatible specification-wise. . . B

(3) Attach the nameplate with protective cover on which the cable name is stamped onto the position
designated in the assembly drawing. . - .

{4) Foldthe wire shield on the control unit side, and wrap copper foil tape over it. Connect with the
connector case GND plate. = . . ) o

(5) For the batch connection treatment or shield trestment wire use a wire that is equivalent 10
AWG24 (0.2mm").

(6) The part(1 conn?:ctor uses the catalog speciications, and is for wires that are AWG24 (0.2mm°%)
or less. However, it also can be used for AWG22 (0.3mumr). -

-5 -




5. Connections

5.7.6 FCUA-R054 cable manufactiuring drawing

Application:
annectinn bstween contral unit and synchronous feed encoder
(Right angle type) . Option (Comesponding connecior set)
) FOUA-CS0584
Assembly drawing: List of parts
Gontrol unlt side Gynchrenous feed encoder side | No, Part narmes/ivoodet Maker oy,
Connector i
@ 10120-3000VE Sumitarmm 3M | 1
_{ g | Canmactor case Sumitomo 3| 1
. Wire LIL106T-2454
. 3 D | awazzeze Note (1) | ()
. Right angle plug '
Y @ | mes108820-208 T Ganon | 1
Cable clamp
© | Ms3os7-124 AT Canen [ 1
Note (3}
Connegction drawing:
: Max. eable length: 30m
Control unit side i 1, Synctironoys feed encoder side
2c1 | 2 i P 2
Pow | 12 2 = P
ELY 3 n T <
1= 13 w7 ] R
EEYI I B £ A
SfAal1=| 1= - = [
3V 10 [ [ H
=V 20 ‘: l:
D |1 l- 1 {*
aND = : =
1 ‘ '--
L |
b o K
[|

Casa GND plate

Precautions for manufacturing:

{1) The wira is a cable covering 12 rs of stranded wheels with a sheath, and is equwalant to the
UL1061-2464 standard ruduct r(t?‘.

{2) The parts are those recnmmended by Mrisubishi, and can be replaced with equivalent parts that
are compatible specification-wise.

(3) Antach the nameplate with l:)mtec:tive cover on which the ¢able name is stamped onto the position
designated in the assembly drawin,

{4) Fold the wire shield on the control umt side, and wrap copper foil tape over it. Connect with the

- connector case GND plate.

(5). For the batch connection treatment or shield treatment wwe use a wire that is equwalent to

- AWG24 (0.2mm’).

(6) The part 1 connector uses the catalog specrﬁcatmns. and is for wires that are AWG24 (0 2mm®)
or less, However, it also can be used for AWGE22 (0.8mm°).
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5. Connections

5.7.7 FCUA-R300 cable manufacturing reference drawing

Application:
Connection betwaen controller and machine distribution panei

Assembly drawing:
Option (corresponding connector set)
FCUA-CN300 (Note that only the coninector on the drive unit side comesponds.)

List of parts
No. Part name/model Maloar Oty
Connectar y
@ 7840-65005C Surnitomo 3M | 1
@ |Wire material B40-3 Nate (1) (1)
Connection drawing:
No. 1 pin cable is colored
Max. cable length: 50m
Machine distribution panel side
. Drive unit side @ @ ‘

I FEUA-RSD’D-DI'_"

Natz (2)

Precautions for manufacturing:
(1) Attach the nameapiate with protective cover on which the cable name is stamped onito the position
designated in the assembly drawing.
(2) Fold the wire shield on the cortrol unit side, and wrap copper foil tape over.it. Connect with the
connector case GND plate.

—80 - -
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5.7.8 FCUA-R301 cable manufacturing reference drawing

Application:
Connection between controller and recommended terminal black
Assembly drawing:

Option (corresponding connector set)
FCUA-CN301 (Note that only the connector on the drive unit side corresponds.)

List of parts
No. Part rame/model Neakor iy,
@ msc Sumitomo aM | =2
@ | wire material B46-5 Note (1) (1)
& mgf Sumitomo am | 1.

Connection drawing:

No. 1 pin cable is colorad
Max, cable length: 50m

GX:;:') Recommended terminal
\bi:dr side

Exive unit sicie

Note (2)

Precautions for manufacturing:
(1) Attach the nameplate with protective cover on which the cable name is stamped onto the position
designated in the assembly drawing.
(2) Fold the wire shieid on the control unit side, and wrap copper foil tape over it. Cormect with the
connector case GND plate.

(3) The recommended terminal block is the lzumi Denki I/O terminal BX1F-T40. (Refer to page 23.)

&, Connections

The R300 and R301 cabies are avaitable for the digital input/output cable. The R300 cable has one
end cut off, and the R301 cable is used to connect with the terminal block. i
The R300-3M and A301-3M are prepared by Mitsubishi. If a cable other than the 3m cable is required,
vge the connector set CN300 or C5301,

= Recommended terminal block: Please purchase the Izumi Denki BX1F-T40.

Machine contral panel,
distribution panel, etc. R:300 gable

-é-— L]
iy -
‘L@;}' CE 5
' B2
ac F301 cabla
=
a2
A
=302
A
A
e
[
[~
Connector pin corespondence table
Tarminal bipck BXIF| GN1 Terminal biock BXIF] _CN1
F4 Al 1 B1
4 Az 3 B |
[ A3 5 B3
2] A 7 B4
10 AS | g 85
12 AE 11 Bé
14 A7 13 B7
16 A 15 Ba
18 Ag 17 Ba
20 A1 19 Bl0
o2 A1 21 B11
Y A2 3 B12
78 A13 _25 B3
) Al4 27 B14
30 Al5 20 B1s
32 Al 31 B16
a4 M7 a3 Bi7
e AlB 35 818
28 Al ar B9
40 AZD 35 "B2D



6. Status Display and Parameter Settings

6. Status Display and Parameter Settings

/\ WARNING

1. Do not touch the switches with wet hands. Failure to observe this could lead to electiic shocks.

2. Do not operate the unit with the front cover removed. The high voltage terminals and charged
soections will be exposed, and could lead to electric shocks.

3. Do nat open the front cover while the power is ON or during operation. Fafiure to obsarve this
could lead to electric shocks. '

/\ CAUTION

1. Check the parameters before starting operation. Failure to do 50 could lead 1o unfarseen
movements of the machine.

2. Do not touch the amplifier heat radiater, regenerative resistor or motor, etc., while the power is
tumed ON or immediately after turning the power OFF. Some parts are heated to high
temperatures, and touching these could lead to bums.

The spindle drive unit status can be displayed, and the parameters can be changed with the push-buttons
on the LED indicator on the front of the MDS-A-SPJA. The method to change the LED display details and
the method to change the parametears using the LED indicator and push-buttons will be explained i this
section.

Note that the MDS-A-SPJA parameters can be set with the following two methods.

= Satting with personal computer
= Sefting with MDS-A-SPJA LED indicator and push-buttons

Refer to the "MDS-A-SPJA Parameter Sefting and Spindle Monitor Personal Computer Software Operation
Marnual (BNP-B2011-19)" for details on how to change the parameters with a personal computer.




6. Status Display and Parameter Settings

6.1 Status display with 7-segment LED

(1) Display when power is turned ON
The following will display and the status display mode will be entered when the power is tumad

ON.
A Buring hardware initialization
I — NOTE ————
1,
During intemal memory initialization . |
¥ the following displays,
the rotary switch at the
stde of the LED is et
+ between 8 to F, Set the
rotary switeh to 0, and
: then tum the pawer DN
— l l Status disptay mode when agan.
! ' | ' initialization & completed.
Ik
The status will be displayed ot
immediately when the ready ——— o
OFF state is not entered.




€. Status Display and Parameter Seftings

(2) Changeover of LED display mode

By pressing the MODE push-button at the bottom of the MDS-A-SFJA, the LED display mode can
be changed.

e | 10O @@

-» - e -
| MODE| | DOWN] SET.

The LED display mode will change as shown below.

. i 1 is displayed.
( Status display ) The operstion status of the MDS-A-SPJA j2 dizplayed

‘The display and setting of spindle parameters SPO01
( Parameter {1) to SPO16 is possible.

Tha display and setting of spindle parnmufiaers SPMG
( Parameter (2) ) tn SPO32 is possible.

The display and catting of epindle parameters SP319
( Parameter (11) ) to §P351 is possible.

The display and setting of spindle parameters SP352
( Parameter (12) ) o SP384 is possible.

the MDS-A-SPJA huitlin nonvolatile memory.

The spindle parameter setfing values are saved in
( Parametar save




6. Status Display and Parameter Settings

{3) Status display mode
The status display mode displays the ready OFF, ready ON and alarm/warning states separately.

1. During ready OFF
The following will display in the ready OFF state.

I

p— | ivw—

A

2. During ready ON
The mator speed is displayed in an jrpm] unit in the ready ON state,

’_' When a cument is not flowing o -
! ' the motor {dwing gate OFF)
— — ‘ When a curent is flowing 1o the
l ’_ ' , '.7 mater (during gate ON), the got
' ' ' , ' ' ‘/,_,-f“" of the tlow-order digit will light.
il — - .

i the motor speed exceeds
10,000 mpm, "ov* will display.

R

3. During alarmy/warning _
The following will display during arn alarm or warning state,

f':"""""_ :’” S ,""i T The display will flicker during
‘r'" T, i —', T ] an atarm, and the alarm No. will
I ' ‘_: -!_ :-ﬂ_ :-’ , '\ b display after "Al",
ri » . LY -
\"""_‘N'_’I
Alarm No,
L -
The alarm No. will disptay after
" ' """' "—“ ’_.'i “Wr" durlng a waming.
Waming No.

Note that the following will display when alarm *88" watch deg or alarm *Z" memory efror occuts.

During alarm "88" watch dog During alarm "2' memory emar

-6 —




€. Status Display and Paramater Sellings

If the LED display is changed to the parameter mode Or parameter save mode during an alarm,
the alarm status will be displayed.

CHirnro
A T
¥ ¥.
AN AN Alarm status display
_ |
e,
_‘\\ \ Alarm status digpley

{4) Parameter made
In the parameter mode, a block of 32 parameters can be digplayed and set, The parameter No.
will dispiay as shown below in the parameter mode.

1
i
"~ v— ‘
mmrm.

b R

Refer to section *6.21 Parameter display and setling metnod® for detalls on displaying and
setling parameters. -

(5) Parameter save mode
The parameters can be saved in the MDS-A-SPJA bullt-in norvolatile memory with the parameter
save mode. The following will display when the parameter save mode is entered.

—
A

Refer to section 'E.E.i Parameter display and setting method® for details on the paramater save
made, :
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6.2 Parameters
6.2.1 Parameter display and setting method
If the LED display mode is parameter (1) io parameter (12), the spindle parameters can be displayed

and set.

{1) Changing the parameter No.
When the LED display is a parameter mode, 32 parameters are handled as a block. To change

the parameter No. in the block, press the "UP" or "DOWN push-buttons at the bottorn of the MDS-
A-SPJA,

] s| j& = o * @ -
[mope] uP | pown
1. The parameter Na. will advance by one when the "UP* bution is pressed once.

F 111
P00 =L

1_11@

If the "UP" button s pressed once at the last parameter No. in the block, the No. will return to
the first parameter of the block.

Ty — i1
iU }b*—@—*f—'ﬂr_} :'
| up |

2. The parameter No. will retum by one when the "DOWN® button is pressed once,
Mry 1 I\l
.':' Ll —"—"'“E ] 1

 oouin |

f the *DOWN® button is pressed once gt the first parameter Na, in the block, the No. will retum
to the last parameter of the block.

o w | . Wi . % |9
psafoooo

* i1 1 NI
PO P ] 1
o
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{2) Displaying of parameters

1. Iif the "SET" button is pressed when a parameter No, ig displayed, the digplay will fiicker and
the parameter setting value corresponding to the parameter No. will display.
[Note] All parameter values are displayed as hexadecimal values,

:j milmly el

NN
1 —
LIt 1) gy T LIS T

2. If the "SET" button is preissed again, the dispiay will return to the original parameter No.

J‘ _.T._\
Mty
—
[

‘N wiVmYNE Oy
::Jﬁl‘z.,l,_.[s:;lﬁ:fj; E L) 1

{3) Setting of parameters
1. The parametar setting value can be changed by pressing the *UP* button or *DOWN® button
in the state shown in (2) 1. if the button is held down, the value will change quickly.
[Mote] All parameter values are $et as hexadecimal values. To set a decimal parameter,
convert the decimal vaiue into a hexadecimal value, and then set,

-_hn :Q\I H iﬁ :-?\"_’l o

1 :
Ee L M EMEmE

7]
’9

Irogl "]

LN AN Y

@l ani

1l

=== 1
Ll

it
L. |%!

")

|~l_’ J;_r1 r_

- ]
] tE

-~ - R
.. w.‘.’_
T + T
‘.r"—"'\ I"_‘\-.."D‘u.”‘

When the value to be set is reached, press the "SET button. The parameter will change, and
the display will return to the parameter No. if the parameter has been changed, the parameter

save warming display will flicker.
If the set parameter is not saved in the MDS-A-SPJA norwulaule memaory, the settings will be
invalidated the next time the power is tumed ON. Refer to section *{4) Saving 10 nonvolatile

memory" for details on saving.

kY w I wileilE

N:r
LI )
“I‘I
I rg

LN
-— L
LI T ]

AL
f
L

>
rary

g

R

Fa
J
LWL
l;'
I4
N —

" ETE T N E e T T I
LI (4] :. gLecisl | |
Parameta{aavawammg
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{4} Saving to nonvolatile memory

1. If the parameter save warning is flickering and the parameters are not gsaved in the nonvolatile
memaory, the set parameters will be invalidated the next time the power is turmed ON,

ilrin i
IO

i
/ i
Parameter zave waming

2. Set the LED display to the parameter save mode when saving parameters in the norwvolatile
memory.
3. The memory is protected by the rotary switch 10 prevent unintentional operations.

Open the cover on the front of the indicator on the MDS-A-SPJA front panel, and set the rotary
switch 1o 8 1o E. The display will change from *ng* to "OK",

i
I 1

O ic

4, Ifthe *SET" button is pressed, the parameters will ba saved in the nonvolatile memory and the
MDS-A-SPJA will be reset. ‘
When initialization is completed, the status display mode will be entered.

|-

N Y . SET
'During internal memory
initialization
e ': l: - Status display mode when
|l initialization is completed.

v | *

The status will be dispiayed
immediataly when the ready
OFF state iz not entered.

5. Always return the rotary switch to *0%.
B, Saving of the parameters is completed with steps 1 to § above,
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6.2.2 Details of parameters

CAUTION

Do not make remarkable adjustments and chan
become unstable.

ges of the parameters as the operation could

(1} Parameter fist

(Note 1) Parameters marked with a » in the GNG column can be get and chan
Gcomputer without tuming OFF the spindle drive unit power,
(Note 2) For parameters with a DEC in the TYP column, the value iz set as a decimal

ged when setting the paramelers with a personal

, and with HEX, the value is zet az a

hexadecimal,

{Note 3) Describad in [R50,

Stawschurel Toberubin

o Ablw e Derxiption ™ Uindt !
§ iing Filting mpye

EP001 | PGM | Megnessntor motor | The erientalion tiive will ba mecucad wiwkn the valos & BEC 1a | et 0 =~ 260

Ball-in encoder orient increatod and the sann rigidity wiil incmaxe, On the olher
prxsilion loop galn harid, the wbeation will incesos snd machine svay will
weur atlly.
sromz| e | Enceder arient Sathe xx shove DEC s 1hocl 0 =360
Remilion joop galn
SPXTY ) Nt wiend. 5ol to 0. n
SPood | OINF | Orient in-position The poattion amor mnge whiss the odent comphete wgrel | DEC 18 it deg, 1 = RN
Width = oyipyt b pat,
2hons DEF Crient ehunigeover The moledr gpoted BMit vdue for when chimging from the DEC o mm | o= 37757
wpeod Im2 vilue speect koop o polilen kop duding sdentelion b set
. When tha antting vl is 0, the Imit spoed Wil be SP0T7
(TsR). ‘

SPumt{ CSP D-c-rhmlmnmln mmnmmmmmmwu v = 20 1 = 10

duting d, bist the vi WHT Ircrosnes.

SPOT| OPST | Odentalion pasilon The criarialion stap poatiion is wt. DEC /] 0= 4005

hiN aunoamt Motor BAft-in siccdar, sncoder [1024PYREV)-
Tl m walue that b 30 diviciesd by 4005,

SPUOk = PTG Mot ued. Bt 1 0. 1]

SPM7 TSP Mty fnx. speed Tha melor's masiinum opond b5 s, DEC pm | | ~Zer
ESPD'IB 8P | Mola roro speed Trae moten speinie] Wharm Tome s it sulput ks set DEC S0 mm 1= 1000
3 I the motor diopts balow th spsd sot e when the
% frorwmrel un, Mese fun oF odenladion wignel tume OFF,

B e medor will comit to a stop. Decretse this seting vlue
: e apindie sfedng b grest o dopping fiom miston.
= {Practical min. setiing wive = apeves. 10)
S| trme| oot | Speed commandg Tk time conslant fof the speed cammand from O to the DEC ] 10 ma 1 == X167
Aax Jecaienli imeam speed bn wot,
on thne constant Thin aniting will ba wvalld after chongtng te the peostion
toop diging orientation jnd duting the S-aalsg
synehmnized lapping mods.
Thhﬂmmhmlmthrm
commnd, s th achal molnr werslemslkon/decalemilon
trres will B irvind by tha motar audpust ard the
melation of te keid et fricticnal Mongue.
Thiy wafting ik only o tre contant fineds) foc tha
oommand, gnd the sctusl mealar sooskniition/decelsmtion
ime wifl ba chelamined, by fhw molor oulput and the
relation of the ks GLP and Wetiorad kvque
Normady this is wst to X0 Set » lygar veioo B 0w
sxnbtadionideclondion lime b5 4o be intentomdy
Incmnnd .
S0l 50TE ) Speed delaclion et The: motor pond whons th sgesid dateciion oaulput b DEC [ -] mm| 0= 3ET6T
Valuns mumwm&ummwmuw
. b st
BRIl ] TLM | Tewrgue Wnlt 1 The txgqua BmR fadio for when forue dmit sigoe) 03 & wat | DES 10 - 1120
= wet
The 30 min. mind cutpul korgus B squivalent L 100%
SPezd | VanF1 | Spaed loop gain 'nmqpudluuppmpndhmlgunmwmmh DEC =] iy 0= 1000
propordion Bem during § wet. Tha mg . .
WP conim! wmuunmmmmam_ :
(Preciacal siting M agpoor 30 = 130)

-71-




6. Status Display and Parameter Settings

Hnretard “Tosprrksler
Na Abbr_ Hmre TP Ul
g Deweripiion
SPoea | VGHN Spoud loop g ‘The 2paeind hoop propertonal galn during speed contr! ks DEC =] 310 md/= 9~ 1000
: proporilon iem during | sel Nommatbly, Thes i bt 53 that the parcentage 1o SPo2a
spead control (VGHNPT) I appoximalely cratant,
{Approac. 1:1 with satting valus)
2P Mot usad Sat o Q, a
sroes | GAAT | Spindwa alds No. of The No. of tesll &n T ERitdbe ice Ia st for gagr 00, DEC 1 == 3R2TET
prar walh 1 If the mpiadia Spued b shower than U melor Jpued
= {dwainmtion spacifications), GRAs > GABY Wil be
g waiabdiahmd,
= If GRA= or GFAB~= H lenger than 2ETE7, both aating
=2 viluws Wit be mulipsed By 184 (N B & mocdom naturs) Mo
F and set to be closs o 32787,
% aPooe| GRAZ | Spindin sige No.of | The No. of loeth on the spindle side & 3et for gaar DT, | DEC . Pmp—
& genr eath 2
[=
E. spaar | GRAa | Spindie side Mo of Thve b, 0F bty o e spiewdis ghie is sat for gear 10. oEs 1 1= det
goar ieath 3
mFnge | GRA: | Epindie skde Mo, of The N, of teath on the aplnede side b= sat foc gear 11 DEC 1 t=32787
gear tecth 4 .
armog | GRA1 | Motor sheft ide Mo, The Mo, of Leein on the moter snpfl side i sel for gaar 2. 1 DEC 1 1+ 37797
of gaas besth, 1
geman | GRAZ | Molor shaft sikie Wo. | The Mo of testh on thee metor shall sk b s for grar 04, | DEC 1 4 = xR}
of goar terth 2 .
gPgal | GRAZ | Malor shaft side Ko The Mo of teslh on they motar shedt side o sl foc genr 10, | DES 1 1 =T8T
of ganr tocth 3
SPoa2 | GRAA | Motor ghait gide No. Tha Mo. of Weth on the molor shadt side s set for gear 11. | DES 1 1~ X787
of papr testh 4
SPe3s | SANC | Spincds funtion 1 Thic comistponds o bits, ard saty ie apindis hnetlon 1 HEX oDoo frcv]
salection. Fielod to saction $.2.2 (@) tor dalnily. = FFFF
spuss | SFNGE | Spindie tunction 2 This commpordt o bk, &nd s e 3pinds funstion 2 HEK anno mas
soieclinn. Aefer o woction 622 2 lor doteis, = FFFF
SPas | SFNCY | Splndie function 3 This comepond: to bix, and Wi the spindi funciian 3 HEX oaon oo0a
sakeclion. Pefer to mction 622 2) for cetally, = FFFF
SR | SFNGCA | Spindhe funciien 4 Thiz commeporeds 1o bits, xrd soly the spindie fumclion £ HEX = v ] ...
saloction. Fober & section 8222 [2) for dotalia, - FFFE
SP0aT | SANCS | Spindke unstion 5 Thin ceaniifacnas to bity, and sets the spidle funchon §- HEX X ©Doo
satoction. Feter 15 seslicn 222 (7 for detnils el aaial
sPos | SFNGE | Spineia function 8 This ctvtpeanas ta bity, and setx the spindle functicn 8 HEX oonn ooon
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this walus 1o improve the tapping poasion.

Whan 0 15 sel, the wame valus ac BPED (WINPT) will be

U,
(Practicnt watiing rnge: Approx. 30 to 130}

0 == 1000

Sanmics Kgh-apeed
inppirig

S koop gmin
inkagn? Remn

Thw: wpoad koop gain nisgmi Hem foc S-analon high-speod
laping b ael .
¥ the SP172 (VEHP} aafing b changed, change thia
patiing valua no Thal 4w ralic b constant. (Approae, 121 with
arfling walues)

Wihn ) i gat, tree same valos ax SPEES (VENT1) will ba
e

1HG mdfs

O 000
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? - Hmreigr Tokprmbhe
Mo, Al Mane Dl iz ™ Lt
[a] metting weiling rnge
SP17d | HPYV | Varable exciiation Th Min, value &f the varable excilalion rale during S DEG o % D= 300
mix dering S-pnalog analog high-=zpeed apping k <at.
high-speed topping | I the gear note of vibralicn i annoving during B-analog
high~zpeed tapping, decreaae ihe vplue. To Improve the
Inprbiing prechicn, st U valua,
i 0 iz pet, the came vitlor ds SPOAG (FYVH) will
Applivd, :
EMTS| HEgn Bpead oommand gain | The gain of the Spaed Sommand vollags for Z-anaiog DEC o 0 = 2500
dining S-anklog high- | high-apesd tapphng bs adjusted,
=paed tapping Basiaally this i el le By sams vilus &3 SF18) {Sgaln)-
P78 | HADe! | Spaed command Tha offsat vakre of the dpimd comimard veitage lor 5- DEC Q =Dy == O
offeel dising Seannlog | duviiiag bigh-apemd IRpping is adlusted,
high-spasd tapping Enslonity this i set to b st valoe & SPISE {(ADofs).
BP77| WAl | Meter full soak forced | Solthis pertormder % 1 wisn Tull s sdiuziment of he DEC -] D=1
olpat spaed metar or load meter B o be enpforcad. A full wale
woltage will be oulput rom oech meter ool
= Al {hitt U, St thee metor with, SFH78 [3MGH and
& SP7H (LMGE). Alweys meiurn thiy pammoter in & when
= hestmenls um e
= J
= SMTa SMG Spend meter autput Trve tull scaly woliage of ihe spead meter output B DEC B 1A xG-old o= K0
2 hull metle wdjuttverd ] adjexted, Wiven SPVTT AADYY b et 1 1, adiize! this
panitwie o that the spoed malor may camas io the
Txuined poaltion. 1000 b scuml fo 1-fold.
EPyrE| LGS | Losd meter oulput folt | The full scale voltngs of the s meter oplpul b adjucted. | DEC 841 1/1000-fokd = 1000
weile adiustret 1 When SPT77 (MADS) b set lo 1, st Uvis PArATET o
that tw load maler pway comees o tha maquied posiion
4000 by sqund to 1-fokd.
EZPveg| Sgnb | Spacial galn 1 Alvmys et 1 0 DeEC o 1/ 1000-dakd Q= 3500
&gt | Hignb | Spaclat galn 2 Alvays st a0 DEC o 1/000-boid 0 = 500
BPER ~ BT Not tked. Set 1o 0, a
SP2ak FRC Fixed conbal sant | This g car i by Mk DEC o [+ Rl
5 Thi= p fer crmved En: chingied Ly the yanr,
SP24Y MO Sioursed trubtar Tt seabe | Tre molor spoad for culputiing the spoed meter fult scale | DEC Q am 0=~ 3BT
voltage cutput spasd | voltage b sot, Wik O b pal, By e Wi ba Thel st in
FPoT (TER).
Spa5a] LMD | Load meter sulput full | This genomiy sdjusts the load meter outpot fil sconia DEC 1] o=10
mcabe mojud; ] diagy ly ke aciust kn it ST [LMG),
anl loave this woling o 0.
SRS Nod used, G 1o D, a
SPaga
P25 | GAIND | OA outpul chmnnel 1 T QUIptA iy Mo, e chainne! 1 (SN0 pin) of the VA | DEG 1] ~2TE
@ dain No. outpult fiimction ko el Alays sl $his 4o 0. - 32787
2 | sresa | onaano | D6 cutput channel 2 | Tiw cutput eata No. for chanusal 3 {Sh3-10 pin) of e V8. | DG o —x=T
o data Mo ourput funclion by set. Alweys s this to Q. - JTFET
SRens | DAIMP | DA autput channe] 1 The castput scatn of shannal 1 SR pin} oF t DVA = = o 1/2=5 timas | =768
' wcale mertput fomction e sl Alwwys wat thiy 4o 0o o XTTET
specg | DAaMP | DA sutput charmel 2 | The outpt seabe of channet 2 ICHI0 pln) of tha LVA 2 =) o TS e | 2T
skl ourtpt fomticn 19 st Abweys wad this in 0 -~ STTET
gracr | RPFM Motor cormstant (H) Thin by st whan Lsng & mahor other than the staclend HEX LKXK O0~FFFF
= - - AsD motol. Set wih the folowing conditiors.
15730 1) Whan SPUM [SFNGZ) - bR 0 e 1 and blt 2 w0
Ths corminnts S & Spachal molor s sat.
E This putrirder s et by Mlludishl, wnd worl not b
changed by e Usar.
é S | RPML Mo wied, Bt in O HEX o OXr-FFrT
n | ~BS0L
EFasd
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6. Status display and parameter settings

{2) Detalls of parameters corresponding to bits

Name | Abbr, Description TYP
F E b c B A g a & 5 4 3 2 1 o
ssspomorl [T T 1 T T T 1T T L T T 1T T 7 7=
Nat uzed.
E E D c B A o 8 B 5 4 3 2 1 o
sosjomea) [T T 17 T T 1 T T T T T T T T=] =,
[rovi=l) Motor constant (0: standard/1: special)
F E D C ] A g B & 5 4 3 2 1 O
— T T T T T T T T T T T T Jes] o] [
fhwid]  Wide constant output (0 invalid/1: valid) '
[hbsd]  Base slide (0 invalid/1: valid)
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Mame | Abhr. Deseription TYP
F E D o B A 9 8 ki & 5 4 a 2 1 Q
seosslsmvcel [T 11 [ T T T T T T T T T T T 1%,
Not uged
F E D C B A ] 8 7 & = 4 3 2 1 (1}
sosrjsmos| [T T T 1 T 1 1 Jm ] 1 T T 1 Jwe] e} [t
The orientation position detactar, etc., are set. Note) Donutmtwu or mare of bit 0
[enca]  Encoder (1024p/rev) odentation 1o 210 "1* at the sama time.
[Biae]  Motor builtdn encoder (PLG) arientation
[nstvl Mo signal detection type
‘ {ix conztart monitor/ 1: only during pesition loop or aentation)
F E O € B A 9 &8 7 6 5 4 3 2 1 D
seomfsos| [om] [ 1T T T T [ ==l T T T T Tovj[=
[alty] Decwlermtion stop during aluren {0; invalid/1: valid) .. Note, only during specific alarmsz
form] Orientation start meme (0: hvalid/1: Valid) ... Refer 1o Nate 1,
[upaﬁ] Open loop operation (0: Invalid/1: valid) "

Nme 1) When this is valudmd the motar will stop within one rotation during the second and following orientations aﬂer the power

is tumed OFF. Note that this is possible only under the following conditions.

« I encoder (1024p/rev) or PLG orientation specificalions, gear ratio 1:1 with no gear ransmission, PRE orientation

rotation directlon mocde, and 0 satling for grientation changeover speed Hmit vaiue SPOGS (OSP)

- B2 —




6. Status display and parameter settings

Name | Abbr Description TP
F E D & B A @8 8 7 8 & 4 3 2 1 o
sosrfseecl [T T 1 T 11 T 1 [ Tw] Jow[ewfomwr] [
[adi1] } The crientation rotation direction Is set with 2 2-bit combination.
[odiz] 0: Pra (orientation from direction rotated in during spesd control)
1: Ordentation from motor forward run direction
£ Orientation from motor reverse nun direction
3: Setling prohibited
[dmin]  DPummy in-position (0: Invalid/1: Valid)
ipyx]  Fixed excitation during orientation sarvo lock {0: Invakid/1: Vahid)
[fatir} Eneoder detector polarity {0 (+)/1: ()
(3) Drive unit capacity, motor type and power supply type selection details
Selact the capacity of the drive unit 1o be used,
sPoag| ATYP Setting vaiue|  Dvive wait model HEX
0000 setiing
0001 MDS-A-GPAO2
o002 MOS-A-SPAOS
0003 MDS-A-SPAOTS
0004 MDS-A-SPA-15
o005 MDS-A-GPAZR
000G MDS-A-SPA37
0007 MDS-A-SPASS
0008 MDS-ASPATS
Set the motor to be ymaed. This payacnater iz valld only when SPO34 (SFNGS) - bt 0 |5 set & 0.
SPO4D) MTYP Setfing value] Malor model | M. speed (ipm) | Comesponding drive unit model name HEX
4000 zetting
#4001 54-Pp.2 10000 MDS-A-SPA-02
{002 P04 10000 MDE-A-BRAO4
{003 E-P0.75 10000 MDE-A-5PAOTS
Foot SEME 10000 MDS-A-SPA-15
1005 SP22 8000 MDE-A-EPA-Z2
H00G SP3T BOOO MDS-A-5PAT7
jooz SJ-PF5.5 8OO0 MDEA-SPASE
FOGB SHPETS B50O MDE-A-5PA-75




€. Status display and parameter settings

Name | Abbr, Deseription TYP
Select a value from the following table according to the regenerative resistor being used.
SPo41) PTYP Setting valua| TTISNSEE ESSC | Capacity [W] | Resistance vaius [0] ool o
0000 — —_
2000 No eontection - —
2100 FCUA-RBOY &0 200
2500 FGUA-RBOTS BOD 100
Z300 FCUA-RB15 120 &0
2400 FGUARB22 155 40
2500 FCUA-RBIT 185 25
2600 FCUA-RBSS 40 20
200 FOUA-RBTS/2 &80 15 (Note 1)
2800 R-UNIT1 TO0 30
2000 R-UNIT2 0 15
SAND F-UNIT2 200 15

Note 1) FcuA-FlB?sfz it uzed by cormecting two units with a serial connection.




6. Gtatus display and parameter settings

6.3 Alarm and warning table

Alarm | Ahbr. Marme Dertalls Operation | Pesetting
No. mthwad
A check gum or RAM check emmor ocourred in the spindle drive
Z ME1 | Mermnory emror 1 contel FOM. a AR
12 SWE BE m::mr are pracass The software data process did not end within the sat time. a AR
Ther current detaction AD converter did not function comectly
7 ADE | AD ecror during inifialzation. a PR
20 NSt Mo signal detection 1 | A signal was vot input from the motor detector, or the input PR
{Motor detector) signal is not the comect lavel, a
- NS No signal detection 2 | A signal {for arientation) was not Input from the spindle PR
{spindle encoder) anctder, or the input signal iz not the comest level, a
. The speed command and actual mator spead deflaction .
23 OSE Exm spaad excaaded the specified value and the siate continued for a a PR
daflaction "
specified time.
ORG . Overheating of the regonerative resiztor was detected due to
%0 Over-regeneration frequent regeneration. ‘ a PR
a1 oz | overs y :he actual motor speed exceeded 115% of tha 56t max. a PR
A current exceeding the specified value flawed to the 1PM
PME | Power module effor || ood in the spindie drive mzin drouit section, a PR
The main circufl capacity abnomally rose above the zpecifiad
& Qv | Overvoltage value due 1oy the reqeneration energy during data deceleration. a PR
37 PE Parameter error A parameter value exceeding the tolerable value was zet. a PR
Power module The IPM used in the spindie ddve main circuit section
38 | PMOH overheat overheatad, a PR
Owvarload, or the motor cooling blower stop and tha motar
4% OHM | Mator averheat overheated causing the built-in thermal protector to function. a PR
The motor cument flowed for a time exceeding the overload
50 | OL Overoad time constant of the overiond! detection level. a PR
. The position tracking wiror was ovar the specified value in the '
52 OD | Excessive emor position | operation. a FR
A function signal was input to & drive unit not provided with
57 OPE | Dption agor option functions (orientation, digital speed command, §- a PR
anatog synchronows tapping).
82 WD | Wateh dog The software process did not end within the specified time. a AR
Eo | wor |Sherreaenemion |, regenarative resistor load reached 80% of the starm level. b -
The motoe curment flowad at B0% or mone of the datection time
E1 WOL | Qvericad waming constant for a ime exceeding the overload detection level. b -
E4 WPE Parameter emor A value exceeding the tolerable value was et during ready b ",
waming ON.
E7 NGE | NG emergency stop ‘;1;: ';;nergﬂnq.r stop command was input fram an extamal & -

Nate 1} I the above practive functions activate, the slamm No. will ba displayed on the 7-sagment LED built irito the spindie dive,
OPGMd m]e following will occur, Reset with the methods given below,
ration '
¢ r : The base of the spindle drive untt is shut off and the spindie motor coasts 1o a stop.
b : Thig iz anly & waming display. The ration will continuwe. .
. & : The epindle mator decelerates to a stop with regenerative braking, the base is shat off.
TResetting method] ] .
AR : Tum the gpindle drive unit OFF once.
PR: Tum the spindle drive unit resst input signal ON and OFF, . .
— 1 Dperation will be putomatically reset after the waming is canceled. Note that the glart cornmand must be turned OFF
once when an emergency stop waming occurs. uding during arietrtation.)



6. Status display and parameter setlings

6.4 Monitor display with personal computer

The parameters can be set and changed, and the mator and drive unit operation can be monitored
when a personal computer is connected to the spindle drive unit MDS-A-SPJA and the Mitsubishi-
supplied software is used.

Refer to "MDS-A-SPJA Parameter Setting and Spindle Monitor Personal Computer Software Operation
Manual (BNP-B2011-19)" for details on handling.

A WAnmﬁG

Always tum the spindie drive unit power OFF before connecting the cables. Making a
connection while the power is ON could cause the spindle drive unit 1o maliunction, the
machine to be damaged or personal injury 1o occur.

A CAUTION

A communication ermor may occur if the order that the power is tumed ON is incomect.

& CAUTION

To prevent communication errors, the cable length must be 3m or less.

6.4.1 Required devices

The following devices are required for setting the parameters and monitoring the spindle drive unit
with a personat computer,

(1) Personal computer
NEC PGO801 or 1005 compatible model, or
BM PC/AT or 100% compatible model

(2) Communication cable
Use a communication cable compatible with the personal compuiter being used.

For NEC PC-9801 Series For IEM PC/AT personal computer
Divive unit sice Perzonal computer alda Drive unit sice Peranal computer slde
(Hal-piteh 20-pin eoonectorn {25pl exwmnecton (Hadt-pltch 20-pin conmcton) (8-pin momectar)
TXR —m T X {2} TX{I5) T 0 TN
RELG) — RXCD RX(5) ' — RXCD
CND) GNDL(T) GND{) — CND(S
- RE) ' i = RSN
- C5(5) H E:,— € 5 (B)
. DR i - | ¥ 117]
: Lo eren ! : E RO
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6.4.2 Software start up

{1) The following software is required to set the parameters and monitor with the personal computer,

When using the NEC PC9801 Serias:
= MS-DOS (version 5.0 or higher)
+ *5PJ98.EXE' command supplied from Mitsubishi (System No. BND-526W002)

When using an IBM PC/AT:
= MS-DOS (version 5.0 or higher} or PG-DOS {version 5.0 or higher)
+ "SPJAT.EXE* command suppled from Mitsubishi (System No, BND-526W003)

(2 Confirm that MS-DOS ar PC-DOS starts up correct with the personal computer being used, and
that the software supplied from Mitsubizhi iz it one of the drives or directories.

(3} Input the command corresponding to the personal computer being used sfter the DOS prompt.

[A:hspiat
A

\ This iz spja8 when uzing the PC-OB01 Series

(4) The following renu screen will display, and the preparation will be completed.

YITSORISHI SPINDLE DRIVE CONTROLLER MDS-i-SPJA  Series
PARAMETER setting & SPINDLE HONITOR system BND-526V00%-#+%

COPYRIGET (C) 1995 MITSUBISHI ELECi'R[C CORPORATION
ALL RIGHTS RESERVED

1 : PARAMETER setting

2 : PARAMETER initialize
§ - SPINDLE MOWITOR

4 : PARAMETER compare

b : quit
Please chojce No. -> I

Menu screen “

‘_37_




6. Status display and parameter settingsg

6.4.3 Spindle monitor

The motor rotation state and the spindie drive unit state can be monitored.

The spindie monitor display will have a slight delay due to the communication processing time
between the spindle drive unit and personal computer. Because of this, the accurate speed display
or control input/output timing cannot be confirmed.

The spindle menitar = executed by pressing the *3° key on the menu screen. The details of the
moenitor display are as follow

Fickers when the commainication with the spindis controllar is carrect.

- T
[SPINDLE NONITOR] Ty
speed {rpm) 0 analog speed ref. Q00 unit type  MD5-A-5PJA
load (% 0 digital speed ref. D00 unit No. goo0noon
alarm - 00 orient position 000 S/Y version S24¥000AD
76543210 76543210 work time 0
command 1L QQO00000 status 1L 00000000
B 00000000 B 00000000 alarm 1 [00] 0
_ ‘history 2 [00] 0
2L 00000000 2L 00000000 3 [00] 0
B 00000000 H 00000000 4 {00]) 0
5 (001 0
3L 00000000 3L aood0000 & [00] 0
H 00000000 B Q0000000 7 [00]) ]
8 [00] 0
4L 0006000600 4L 00000000
B 66000000 B Q000000
Q : guit
Display item Detnits
speed The metor spead is displayed. A valye with - indicatas that the motor is running in reverse.
load The motor load value is displayed with a %. Tha motors 30 min. rated output is 100%.

The No. of the alarm ocourring in the spindie drive unit is displaysd.
{00 Inclizates that there Is no alamm.)

The A/D converter convarsion value of the spead command voltage input is displayed as a
hexadecimal. :

digital speed ref. | The digital speed command input command value is displayed as a hexadecimal.
orent pogition | The multi-point orientation command Input cormmand value is displayed as a hexadecimal.

The input signal status i digplayed with bit comespondence.
commend | o b saction 6.4.4.1 for details on the signals.)

The output signal status is digplayed with bit corsspondence.
(Reder to section 5.4.4.2 for details on the signals.)

unit type The spindle drive unit type Is displayed.
unit No. The spindie drive unit manufacturing Ne. is displayed.
/W version The spindle drive unit software version is diaplayed.
work time The cumulative operating time of the spindle drive unit is displayed.

The adarm cocurrence history, and the curnulative operating time of the occurrence time is displayed.
1 I5 the latest atam. ‘

alamn

analog speed ref,

status

alarm history

Press the *0* key 1o ieave the maonitor display and return te the menu screen.

~ 8-
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6.4.4 Control input/output details
6.4.4.1 Comtrol inpuis

(1) Control input 1L, H

7 G 5 4 3 2 1 o
L aimr prm rdy
1H 113 12 19
il 1H
bit | Name Details bhit | Name Detiiz
L] rdy ] Ready ON command 1] 11 | Torque Iimit 1
1 12 | Torque Hmit 2
-2 2 13 | Torque limit 3
3 3
4 4
5 5
] pm | Parameter conversion command [
7 alrm | Alarm resat command 7
{2) Control input 2L, H
Not used.
(3) Control input 3L, H
’ 7 & 5 4 3 2 1 o
aL arZ gri B&5 ecd g3 ol ol
3H msl les orc wri wm sr £m
3L 3H
bit | Namw Patails bit | Nama Detnils
o | ot |spme et e scton comrant 1 | | s | vt i s s
3 ez gfr::fnl:] ml m;u:le salection command 2 1 o |Reverse signa
2 sc3 2::::::' ;om:er;;me salection command 3 a wn | B { ron indexing co d
3 s gfgﬁ:;;‘:::: dl ‘; de selection £a 4 3 wrl | Reverse run indexing command
a 265 g:;::lr:;“jnmlwnd't)ode selection command 5 4 ore | Orientation start —_—
grl | Gear selection command 1 5
g2 | Gmar selection command 2 :
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(4) Control input 4, H

7 -] 5 4 1 0

4L hep ' |0 owr dapg &5 emg

4H

& 4H
bit | Mane Detallz bit | Name Details
0 | emg | Emergency stop 0
1 =51 | Speed sslection 1 1
2 552 | Speed selaction 2 2
3 553 | Speed selocton 3 3
4 4
5 deg | Digital speed command vafid 5
6 &
7 hsp | Sanslog high-speed tapping 7

6.4.4.2 Comirol outputs
{1) Control output 1L, H
7 & 5 4 1 0

L aim prmf wng ron

1H tmt H2a t1a

i 1H
pit | Name ‘ Datails bit | Name Destails
0 ron | Ready ON 0 #1a | In tocgque limit 1
1 125 | In wrque limit 2
2 2 t3a | In torque fimit 3
k] 3
4 wng | i drive unit warning 4
S S
& prort | In parameter convarsion &
7 alm | In alam 7

{2) Controt eutput 2L, H

Not used.
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{3) Control output 3L, H

7 5] 5 4 3 2 1 0
aL ar2a gria sc5a scda sc3a sc2a scla
3H “msla lesa orca wria | wmna sria sra
3L 3H
bit | Name Details bit | Name Details
o soia | In spindle control mode selection 1 0 sma } In motor forward run
1 sc2a | In spindle comntrol mode selection 2 1 stia | In motor reverse run
2 seda | In spindle control mode selection 3 2 wrna | In forward run indexing
3 s¢d4a | In spindle control mode selection 4 3 wria | In reverse run indexing
4 scSa | In spindie control mode selection 5 4 orca | In orientation start
- B gr1a' In gear selection 1 5
6 gr2a { In gear selection 2 6
7 - 7
{4) Control input 4L, H
7 6 S 4 3 2 1 0
4L wrf mko orcf zs us sd cd
4H ald al3 al2 al emga | tu la2m
4. aH
bit ) Name Details bit } Name Details -
0 cd | Current detection 2]
1 sd |} Spewed detection 1
2 us ] Speed reached 2 iy | Torque yeached
3 zs 1 Zero speed 3 |emga|in emergency stop
4 arcf | Orientation complete 4
5 5
6 ]
7 7

-1 -




7. Optional Specifications and Parts

7. Optional Specifications and Parts

&_ WARNING

Always wait at least 10 minutes after turning the power OFF before connecting options or
peripheral devices. Failure to do so could lead to electric shocks.

/I\ CAUTION

Use the designated peripheral devices and options. Failure to do so could lead to trouble or fires.

7.1 Orient specifications (optional)
The following two types of orient specifications are available:

(D 4096 point orientation using encoder
© 4096 point orientation using motor built-in encoder

7.1.1 4096 point orientation using encoder

(1) Connection
Refer to page "Configuration® for the connection of the encoder and spindle drive unit.

{2) Installation conditions

Mechanical characteristics for rotation

a. Inertia : 100g-cm? or less
b. Shatt friction torque : tkg-cm or less

c. Shaft angle acceleration : 10%rad/sec® or less
d. Tolerable speed : 7,030rpm

Mechanical configuration

a. Bearings ~: Non-lubricated for 100,000 or more rotations (at 2,000rpm)
‘ Non-lubricated for 20,000 hours or more at 6,000rpm
b. Shaft amplitude : 0.02mm or less at 15mm from end
c. Tolerable load : Thrust direction 10kg (5kg during operation)
_ Radial direction 20kg (10kg during operation)
d. Weight : 1.5kg max

e. Squareness of flange to shaft: 0.05mm or less
f. Flange matching eccentricity : 0.05mm or less

Working conditions
a. Working temperature range : -5°C ~ +55°C
b. Storage temperature range : -20°C ~ +85°C

c. Humidity range : 95% PH (at 40°C) for.8 hours
d. Vibration resistance : 510 50Hz, totat vibration width 1.5mm, each axis for 30 min.
e. impact resistance - : 30G 11msec, each axis 6 times '

—@2-




7. Optional Specifications and Parts

(3) Handling
a. Use of aflexible coupling is recommended for the connection of the encoder and spindle shaft
in terms of improving the encoder life and performance.

b. installation precision
The precision shown below should be secured for the encoder installation section engaging
section and installation surface sway in order to maximize the coupling life.

Encoder
\] a.02
Coupling \ U—-_‘(
— "1! = (Ne=l——-
Reverse encoder shaft side P
¢. Recommended coupling
Recommendation 1 Recommendation 2
Maker Tokushu Seiko Eagle
Model Model M1 FCSasA
Resonance frequency 1,374 Hz 3,615 Hz
Position detection error 0.8 x 10™ deg 1.2 x 10° deg
Toterabile speed 20,000 rpm 10,000 rpm
Mis- Core deviation 0.7 mm : 0.16 mm
alignment | Angle displacement 1.5 deg 1.5 deg
. . Max. length 74.5 mm 33 mm
Dimensions Max. diameter @57 mm @38 mm

Refer 1o the coupling catalogue for details on the coupling.
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{4) Encoder orientation parts (Optionally supplied parts)
Encoder (1024P/rev)

Encoder model Tolerable speed
RFH-1024-22-1M-68 6000rpm
RFH-1024-22-1M-68-8 8000rpm

0.4

\ame plate L. l:!_o 2 405.4 hole
/ - =
T i Z >N :
g A———— MR TR | s D ﬁ@
{1 — 'T'f;; - 4 338 F
= ';" < = § + Key way dimensions
3 a T
- — 53
Main unit side / '
MS3102A20-29° /| s . =
Controlier cable side 2
MS3106A20-29S 102 o x]
: 135
A 1chA K oV
B 2chZ L
C 1chB M
D N 1chA
E| Caseearth | P 2chZ
F R 1chB
G S
H +5V T
J
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7.1.2 4096 point orientation using molor built-in encoder

This can be used only when the motor and spindle connection is the direction connection or when
the timing belt with a reduction ratio of 1 is used.

(1)

Connection

‘Refer to page *Configuration® for the connection of the signal wires.

{2) Installation conditions

The encoder is built into the motor so no special detector needs to be instalied.

7.1.3 Other option specifications

Refer to the following Option Specifications prepared per function for detafis on the specifications not
listed in this manual.

Option Specifications title

Specifications No.

@

MDS-A Series Spindle Indexing Function Option Specifications BNP-A2993-21

@

Specifications

MDS-A Series S-Analog High-speed Tapping Function Option

BNP-A2593-25
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7. Optional Specifications and Parts

7.2 Single parts (optionally suppiied parts)

7.2.1 Power step-down transformer

When available power supply is at 400V, use this optional step-down transformer.

=

(1) 12-23KVA (ITEM1 ~ 3)

£, TRANSFORMER AV-DN

HDRY SELF=-COOLED

[N=-DOOR USE {INSULATIGN CLASS

YA

3800 Hr [THREE FHASE

HIGH YOLTAGE

1OW VOLTAGE

453/200Y

A Taav

A

AL TEST VOLTAGC 4 KV AC TEST VOLTAGE 2 KXY
IMPEDANCE VOLTAGE SaTi1:13T TEMP RISE Jin deg T
TOTAL WEFLCHT LI AME I ENT TEMP g T
SERLAL %O DATE

JEM BAi0 {1983 JEC-2ad |37,

WITH CROUND SCREEN

E
T,

HV&LV TERMINAL___l—Tf2- U0

BOLT S1ZE Ma

VA | A

7.5K

sy

Y] CXT H
oN oV /l\ [
Z.10 - 2.10 ¢ ¥

8-1:"'-‘ 8-.;"‘-{ B-.l | %
3-4. «B -‘: 5 - : .E HiGH voLTacE
Llal G a5 L1895 Qla.’ o5 YorTaci | comyeed
1(10)9!)9 t‘g‘mg(u)s LIS Feaavy - aet
2345678 (2349678 { 2345675 T Yy T oy
ud Ly e ERERRE
[ eemooe_frooere ER RN CIEFET e er
0 iy W LY ZESCRINEE Y

NAME PLATE

400 ,
- VENTILATION WINDOW
* 100 (WITH RIGHT&LEFT. BACKSIDE)
i=M2 IHREAD [ LIFTING EYE BOLT
— a 3 }
DIA HOLE 62 =0T ©
500 (20
200% 140
EARTHING TERMINAL
BOLT SIZE M6 i |
- = —
NAME PLATE T ) RF?=’ 1
My & 1 1 H [H
TERMINAL BOARD|[™i__| i o EL—a——uzué
FRONT COVER  [I™~ H = i
(REMOVABLE) ! ! ! "
. B 1 [ u
+ L s e o et | & N
430 J A
f

SETTING BASE
MIA HOLES “MIZK™ )

/
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7. Optional Specifications and Parts

7.2,2 Noise filter

(1) Selection

If radio noise must be reduced, select a noise filter from the following table according to the
power supply unit model: '

MDS-A-CV-SPJA | Noise filter name (Tohoku Kinzoku)
0.75K or less iF-310
1.5K LF315
2.2K LF-320
3.7K - LF-330
5.5K LF-340
7.5K LF-350

{2) Noise filter installation position
Insert the noise filter in the unit input.

Power
distribution box R == =" =« Connect to the ransformer
XFB r _| r— input in power supply units
f— MOS-A-SPJA [ that use the transformer.
Power 2——6 Noise spindie :
supply oo fiter _ drive unit I
- .
{3) Specifications
Tested voitage | Insulation .
Rated voltage | Rated cument AC 1 min. (v) | resistance Leakage cument | Working tem-
AC AC Betwoen case o) mA) perature range
DC M) DG |ieminats sovDc | 2SOV eOk: o
LF-310 250 10 1500 > 300 <1 20 ~ +55
LF-315 250 15 1500 > 300 < 1 w20 ~ +55
LF-320 250 20 1500 > 300 <1 —20 ~ +55
LF-330 250 30 1500 > 300 <1 w20 ~ 455
LF-340 250 40 1500 > 300 <1 -20 ~ +45
LF-350 250 50 1500 > 300 <1 —20 ~ +55




7. Optional Specifications and Parts

(4) Shape and dimensions

OLF-300 series

7 6

;_{___

Unit: mm
Partname| A B [ D E F G H |
LF-310 180 | 170 60 25 120 | 135 | 150 35 65 45 x7
-LF-315 180 170 60 25 120 135 150 35 65 45 x7
LF-320 180 | 170 60 29 i20 | 135 | 150 35 65 65x8
LF-330 180 170 B0 29 120 135 150 35 65 65x9
LF-340 180 | 160 50 30 200 | 220 | 240 40 80 65x9
LF-350 180 | 160 50 30 200 § 220 | 240 | 40 B0 65 x9




8. Replacing the Unit

8. Replacing the Unit
8.1 Preparation for replacing the unit

Observe the fotlowing points when replacing the unit.
(1) Tum OFF the entire system powaer, including the power for the peripheral devices.
(2 A high voltage is still charged in the spindle drive unit after the power is turned OFF. Wait at least

three to four minutes after tuming the power off before touching the unit's terminal block or
regenerative resistor.

{3) Disconnect all cables connected to the unit.

or peripheral devices could be damaged, and the work

f If the work is done without turning the power OFF, the unit
itself will be hazardous.

8.2 Unit replacement method

The method for replacing the spindie drive unit is explained below.
(1) Disconnect all cables on the front side.

(2) Loosen screws A and B. (These do not need to be removed.)
(3) While holding the unit with a hand, remove screws C and D.
(4) Lift the unit upward.
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9. Daily Maintenance

9. Daily Maintenance

~/\ WARNING

1. Wait at least ten minutes after turning the power OFF before starting maintenance or inspection.
Failure to do so could lead to electric shocks,

2. Maintenance and inspection must be done by a qualified technician. Failure to observe this
could lead to electric shocks. Contact your nearest Service Center or Service Station for repairs
and part replacement.

9.1 Tools for maintenance

NOTICE

Never perform a megger test (insulation resistance measurement) on the ampilifier control
circuit.

(1) Measurement instruments
The following measurement instruments are required to confirm that the correct power is being
supplied to the amplifier and that the amplifier wiring is cotrect.

Equipment Conditions
Confirm that the wiring 1o the
Tester amplifier is comect before tuming on
the power.
Oscill For general measurement and
scilloscope troubleshaoting.

Measure the AC power voltage.
AC vottmeter | The tolerable difference is +2% or
less.

Measure the AC power voltage
being supplied to the ampiifier.

Maximum reading 10V, 30V. The

DC voltmeter tolerable difference is +2% or Jess. Measure the DC power voltage.
Measures the current supplied to
AC ammeter the motor.
Note) A digital voltmeter can be used instead of the AC voltmeter; DC voltmeter and
tester.
(2) Tools

Screwdrivers (Large and medium Phillips type, smail fiat head)

9.2 Periodic inspection
A still type drive unit is being used, but the fan built in the unit and the additional cooling fans must
be inspected periodically. . ‘
The motor is a brushiess type and basically does not require malntenance However, periodically
inspect for abnormal noise and vibration.
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9. Daily Maintenance

Recommended periodic inspection items

Inspection . . .
Item frequency Inspection details Remedies
Cooling fan (fan 1. E:r?dt‘?e fan be rotated easily by
built-in unit) and )
L 2. Does the fan rotate properly when
223;::“’"?;" Monthly the pawer is ON? gz"‘]};‘nm replace
(outsige 8. s the fan dirty with oil or dirt? _
unity 4. Do the bearings make abnormal
sotmds?
Tighten the
Terminal block As 1. Are the screws loose? Screws
SCrews necessary
2. Are the screws dirty with oil or dirt? Clean
1. Is there any damage or scratches, Replace the
Cables and As etc.? cable
connectors necessary Tighten the
?
2. Are the connectors loose? connectors
1. The guidefine for the battery life is
Every seven years under normal use.
Battery unit seven Note that this will differ according to Replace the unit
years the usage environment (temperature,
usage frequency, etc.).
Motor § Sound, Is there any abnomal sound or
vibration Monthly | \ibration?
Tempera- Monthly Are the motor bearings or frame hot
ture whern touched by hand?
Insulation Twicefyear | Is the resistance 1MQ or higher when
insulated with a 500V megger tester
(Disconnect the motor's canon plug
before measuring.)
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10. Adjustment Procedures

10. Adjustment Procedures

' 10.1 Trial operation

/\ CAUTION

Do not make remarkable adjustments and changes of the parameters as the operation could
become unstabie.

Couple the motor and machine, and confirm the control status while running in the machine.

{1} Do the command speed and actual speed match?
— If they do not match, check the following.

1) Are the spindle parameters (SP0O0D to SP384) comectly set?
Check the following parameters in particular for incorrect settings.
@ SP0O17 {TSP)
@ SP034 (SFNGC2)
@ SP040 (MTYP)
@ SsP257 ~ SP284 (TSP)

(2) Is the rotation smooth?

(3) Is there any abnormal noise?

(4) Is there any abnormal odo:?

{5) Is the hearing temperature abnormal?

Next, check that there are no abnormalities during actual load operation of the motor.
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10. Adjustment Procedures

10.2 Adjustment of orientation function

10.2.1 Orientation

There are three types of orientation stop that can be set with parameter | SPECO|.
(a) Orientation starts from current rotation direction.

1. PRE

2. Forward run orientation . ...
3. Reverse run orientation

(b) Orientation is always in forward run direction.
(c) Orientation is always in reverse run direction.

Speed (a) (b} (c) -
(Fwd.)
B : N V
ORC ——d — — 1 —1 —
P
(Rev.)
— _J '
ORC—— — 1 —

10.2.2 Operation sequence

(1) When orientation command {ORC) tums on, maotor speed changes from steady run speed to
position loop control speed and at the same time "stop posmon command® (multi-point spindle

orientation) is read.

{2) When motor speed reaches the position loop control speed, control mode changes from "speed

control* mode to *position control® mode (position loop gain parameter (Note 1)).

{Position loop control speed is automatically determined in accordance with position loop gain

setting.)

{3) When control-mode changes to position control mode, the distance to the orientation stop
position is calculated and spindie speed is decelerated in accordance with the deceleration

patiern set by parameter to stop and the orientation state to be entered.
{4) When the spindle enters the "in-position” range set by parameter. orientation complete

signal ORCF turns on.

(5) Spindle stop position can be shified by setting parameter OPST].

(6) When orientation command (ORC) is tummed off, motor speed returns to the previously set

speed command.
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10. Adjustment Procedures

Motor speéd

ORC '
Stop position

FE 1 E—
X7 |
-

Note 1) The motor buiklt-in encoder orientation uses , and the encoder orientation uses

PGE|.
10.2.3 Encoder orientation stop positions .
The stop positions will be as shown below depending on the direction that the encoder is instafled.
Case 1 Case 2
Encoder
Motor
Installation Beit
direction ~— Arrow A —Arrow A -
Looking from Amrow A Looking from Arrow A
Forward 0 Reverse Forward o Reverse
wn o ™, fun mun - R
Normal 400K COOH CODH 400K -
orientation (%0 ) 2107 ) (27° ) 50° )
800K BOOK
(186" ) aso” )
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10. Adjustment Procedures

10.2.4 Parameter biock diagram for orientation

Position controf block

Speed controf block

Parameter names are enclosed in boxes.

| L -
PLM - s IVGODI'“ -
+ y Power
T s 8 . ———— ifi
=0 st
+
Position ’
feadback Speed feedback ree me
CRBI-K
T GRAI~
IR iad A [} —!
85 or o B0 to 2 Spindle
U |
MagnesensurgL

10.2.5 Preparation for adjustment of motor built-in encoder orientation

[Parameters]

Parameter name No. initial value
PGM SPQO1 100
CINP SP0O04 16
ospP SP005 0
CSP SP006 20
OPST SP007 0
GRA1 SP025 1
GRA2 SP026 1
GRA3 SP027 1
GRA4 SP028 1
GRBA SP029 - 1
GRB2 SP030 1
GRB3 SP031 1
GRB4 SP032 1
VGOP SPpo8 63
VGOI SP09g 60
VGOD SP100 15
CcspP2 SP107 0
CSP3 SP108 0
CSP4 SP109 0
{F;reparation]

a) Confirm that the parameters are set to the values given above.
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10. Adjustment Procedures

10.2.6 Preparation for adjustment of encoder orientation

[Parameters]
Parameter name No. Initial value
PGE SP002 100
OINP SP004 16
QSP SPC05 0
CSP SP0O06 20
OPST SPO07 0
GRA1 SP025 1 ~ 32767
GRA2 SP026 1 ~ 32767
GRA3 ' SP027 1 ~ 32767
GRA4 SP028 1 ~ 32767
GRB1 SP029 1 ~ 32767
GRB2 SP030 1 ~ 32767
GRB3 SP031 1 ~ 32767
GRB4 SPO32 1 ~ 32767
VGOP SP098 63
VGOI SP09S GO
VGOD - SP100 15
CSpP2 sP107 0
CSP3 SP108 0
CSP4 SP109 0
[Preparation]
@) An accurate gear ratio (or pulley ratio) from the
motor axis to the magnesensor rotation axis is A
- required. B
Confirm that the correct No. of gear tooth is set in H
parameters I GRA1 Itol GHB4 | . HE

{Ato F are the No.

= AxCxE , of gear teeth) p:[_

Motor

= BxDxF

Note) The No. of gear teeth parameters [ GRA1 | to | GRB4 | may require user settings.
in that case, set the correct value that corresponds to the machine.

b) Confiem that the parameters are set to the values given above.
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10. Adjustment Procedures

10.2.7 Adjustment of orientation

<Adjustment> (Parameters shown in square brackets { ] are for encoder crientation.)

(1) Orientation position adjustment
There is no volume or rotary switch for the position shift.
Set the position shift with parameter | OPST .

Change the [ OPST |, execute orientation and adjust so that the target stop point is achieved.

(2) Orientation time and vibration adjustment

Normad speed
Crientation changeover speed

Refer to the following table and set the corresponding parameters properly.'

Adjustment

Phenomena
[ I Note 1)

: Increase the parameter

Overrun at stop \ \ v value,
o -~ : Do not change the
\ parameter.
Long orientation A : Decrease the parameter.
time / .
Hunting at stop N —

Adjust [ PGM | [[ PGE ] first and then adjust .

To execute the shortest orientation time per gear sefting, adjust [ csP2], [csP3] | CSPﬂ in
the same manner.

If the gear ratio is large (ex. 1:10) and the excessive error alarm occurs, adjust . if large
hunting occurs during orientation stop, the orientation detector installation direction, stc., may
require adjustment. In that case, follow the orientation position adjustment on this page, and
readjust. '
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10. Adjustment Procedures

10.2.8 Adjustment of servo rigidity
Servo rigidity" at orientation stop can be increased as follows:

1) Increase the {(motor built-in encoder orientation, magnesensor orientation) and

(encoder orientation) values to the degree that swaying does not cccur during
orientation stop.

2) Raise parameters | VGOP | and | VGOI | with the same ratio.

For example, if | VGOP| is set to 80, set | VGOI | to 80.

However, if vibration occurs during orientation stop, the scale cannot be raised higher.

3) Parameter | VGOD| is the advance/delay compensation gain.
¥ the value is increased, the momentary servo rigidity will increase, however, the torque .in -
regard to the position deflection will drop.

When |VGOD| is set to 0, Pt control will be applied during orientation stop.

10.2.9 Advance/delay control and Pl control

The normal advance/delay control is selected. Use Pl control in the following cases.

« Static frictional torque of spindie is large and particularly accurate stop is required.

When *Pl control* is used, the servo rigidity will be somewhat inferior than the *advance/delay*
control so make a selection that meets the machine specifications.
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10. Adjustment Procedures

10.2.10 Troubleshooting during orientation error

(1) Does not orient
{a) Keeps rotating

value is inappro-
priate

detector do not match.
Parameter | SEFNCS

Motor built-in encoder orient ... 4

Encoder orient
Magnesensar orient

Cause Check items Rernedy Remarks
Parameter setting The parameters and the orient Set parameter correctly.

Specifications are

Orientation is being carried out with

Change to the motor with the motor

For motor built-in

or the connector No. where the wire
is connected is incorrect.

not correct. a standard motor instead of motor built-in encoder with Z-phase. enceder orientation.
built-in encoder with Z phase.
Wiring efror The connector pin No. is incorrect, Change the wiring

(2) Stops after exceeding stopping point. {Overruns and stops)

Cause

Check items

Remedy

Pararneter setting
value is inappro-
priate

Gear ratio pararneters GRA1 to 4,
GRB1 to 4 are incorrect.

Correctly set the gear ratio
parameters.

Improves when parameter is
halved.

Readjust parameter , and

select the optimum value.

Same for CSP2, CSP3
and CSP4.

tmproves when parameters .
are halved.

Readjust parameters and
. and sslect the optimum

value,

The orientation stop direction is in
ene direction (CCW or CW).

The parameter bits 0, 1

are not set 10 0.

Set the orientation stop mode to the
pre mode,

(Gnange [SFEGG]to pre.)
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10. Adjustment Procedures

(3) The stop position is off.

Cause Check itemns Remedy Remarks
Machine factor The stop position is not off on the There is backiash or slippage
encoder axis. between the spindle and encoder,
« The reduction ratio between the
spindle and encoder is not 1:1 or
12, Set the reduction ratio to 1:1 or 1:2,
The reduction ratio between the In this case one rotation is made
spindle and encader is 1:2 and the with 2048 pulses, so the position
position shift 2048 was changed. does not change. (Note that it will
{Disconnected at the encoder shaft) | change at the encoder shaft.)
Noise The encoder cable is junctioned. Use a single encoder cable.
(4) Vibrates when stopping.
Cause Check items Remedy Remarks
Parameter setting The gear ratio parameters GRAT to Correctly set the gear ratio
value is 4, GRB 1 to 4 are not carrect. parameters.
inappropriate
Crientation The vibration frequency is several Lower the position loop gain
adjustment Hz. and .
The frequency is 10z or higher, Lower the orientation speed loop
QaiHIVGOF'I aﬂd' VGOI i
(5} The oriented complete signai is not output.
Cause Check items Remedy Remarks
Refer to (i) Does not orient.
The machine load is | The in-position pararneteris Review the in-position range.
heavy. too small. {Parameter} OINP |}

Crientation complete cccurs when Pl
control is used during orientation.

Review the orientation speed loop
gain (parameter and
)

Runting may occur at
the stop position.
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11. Troubleshooting

11. Troubleshooting

/\ WARNING

1. Wait at least ten minutes after turning the power OFF before starting maintenance or inspection.
Failure to do so could lead to electric shocks.

2. Maintenance and inspection must be done by a qualified technician, Failure to observe this
could lead to electric shocks. Contact your nearest Service Center or Service Station of repairs
and part replacement.

11.1 Introduction

If any trouble occurs with the control unit, perform the preliminaty checks described below and then
proceed to the troubleshooting described fater.

The following preliminary checks are very important when you consult with service engineer.

Preliminary check

NOTICE

Never perform a megger test (insulation resistance measurement) on the ampfifier controf
circuit,

1.

s o

®NO;

o

11.
12.

Which alarm is displayed on the unit alarm display? Confirm the past alarms on the unit’s 7-
segment display or on the NC diagnosis screen. (Refer to the alarm and waming table in 6.3.)
Is the trouble or failure repeatable?

Are ambient and inner-panel temperétures normal?

When did the trouble occur (during acceleration, or deceleration, or steady-speed operation)?
What was the speed?

Is rotation direction correct?

Did instantaneous power failure occur?

Does the same trouble occur in a specific operation, or when a specific command is given?
How frequently does the trouble occur?

Does the trouble cccur when load is applied, or when load is removed?

Were emergency procedures performed?

How many years has the control system been used?

Is supply voltage normal?

Does it change from time to time?
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11. Troubleshooting

11.2 First step of troubleshooting

Perform the following check:

+10%

{1) Power supply voltage: 200V (_{g¢;) 50Hz, 200 ~ 230V (t}g;/Z) 60Hz
In any case, it should not drop below —15% of 200V,

(Ex) -

Check if the supply voltage drops at a specific time everyday.
Check if the supply voltage drops at stari of a specific machine in the factory.

(2) 1s the peripheral control unit or functions in good condition?

(Ex) -

Are the NC, sequence circuit, etc., proper?
Visually check the condition of cables and other components.

(3) Is temperature inside and outside the controi unit below 55°C?

(4} Visually check the control unit appearance.
(Ex) Looseness in the connector, damage or entering of foreign matter, etc.

If the above conditions are confirmed, the section where the error occurred should be apparent.
The most fikely troubles or failures of MDS-A-SPJA can be targely divided into the following two

groups:

Trouble A

Trouble B

Control unit does not work satisfactorily when it is tumed on for the first time .
Control unit comes into a standstill abruptly (lf).

Controt unit fails from time to time, or error occurs in orientation stop position,
or *alarm*® {amp lights {lll).

— Unit trouble | Trouble in power supply unit
Trouble in spindle diive unit

—— Trouble with detector ——— Failure in speed detect encoder
— Troubie in 1024P/rev encoder
t+—— Trouble in 90000P/rev encoder
L—— Trouble in magnesensor

— Trouble in parameter, transfer data from NC
— Trouble with power supply

— Trouble with motor

L Other troubles (mismatching input signal conditions, cable disconnection, etc.)
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11. Troubleshooting

11.3 Second step of troubleshooting

Trouble |

Checkup

Remedy

Unit does not
work satisfactorily
when it is turned
on for the first
time.

As long as the control unit is handled
carefully, this type of trouble is quite
unlikely to occur.

The most possibie cause is,

1

Mechanical shock or impact was
given to the unit during
shipment, instaltation or
handling.

(1

Visually check if any part of the
equipment is damaged.

unit's 7-segmerit display,

(20 External wiring or sequence is () Confirm that the 7-segment LED
incomect, or disconnected. in the unit is Iit, .
Check grounding wire. Check the wiring and sequence.
(it is not required to consider (Note 1)
power phase sequence.) The input/output signals to the

unit can be checked on the NC
monitor screen.

(3) Check for mistakes in the (3) Check the spindie pafameters.
parameter settings.

. (@ Motor speed cannot be {4) Check that the motor wires are
increased. correctly connected to UVW.
When using the built-in motor,
make sure that the waveform
output from the speed detector
is correct,

(5) No-load operation is in good (5) Check load condition.
condition.

(8) Only orientation stop function is | (6) Adjustthe orientation.
not in good condition (overrun,
etc.)

{7) The C axis, synchronous tap (7) Adjust and check the waveform
and spindle synchronization do of each detector.
not operate correctly.

(8) An alam is displayed on the (8} Referto 2.5,

Note 1) Tumn the start signal CW and CCW input ON after the REDY signal and speed command are

input.
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11. Troubleshooting

“Trouble 11 Checkup Remedy -
Control unit (1) Check the input power voltage. {1) Restore to normal if abnormal,
comes into a AC200V +10% —15% 50Hz Secure a power capacity that can
standstill AC200~230V +10% ~15% 60Hz mairtain the voltages on the left
abruptly. during operations (during
acceleration/deceleraticn, cutting).
(2) An atarm is displayed on the unit's | {2) Refer to 11.4.1.
7-segment display. ‘
(3) is the signal input from NC (3) Confirm with the NG spindle
correct? monitor screen.
(4) is the waveform output from each | {4) Check the waveform with &
detector normal? synchroscope, and readjust or
+ Built-in speed detector repiace.
= 1024P{rev encoder
Trouble Il Checkup Remedy

Operation is not
correct
sometimes.

The orientation
stop position
deviates.

An alarm
displays, but after

turming the power

of and on or
resetting, the
operation is
restored.

In this case, the comprehensive
analysis must be accomplished to
determine the cause (load condition,
operation mode, etc.).

Refer to the causes below.

(1) The input power stopped
instantaneously or dropped, and
the instantaneous stop alarm
displayed.

(1) Check for fluctuations in the
power supply, etc.

(2) Check if malfunction occurred in

control circuit, due to farge noise.
The unit is capable of
withstanding noise (in power
supply) of 1600V/1us.

{2) Find the noise source, and install
a surge Killer, ete,
Review the unit’s grounding,
detector shields and grounding,
etc.

(3} The orientation is incorrect.
The orientation stop position is
deviated.

The orientation time is iong.

{3) Readijust the parameters for
orientation. (Change the SP0O1,
002, and 006 setting values.)
When using the 1024P/rev
encoder, inspect the backlash
between the spindle and encoder.
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11. Troubleshooting

11.4 Approach per phenomenon

11.4.1 When alarm or warning is displayed on the 7-segment display

(1) Alarm No. III : Memdry error 1
[Meaning] A check sum or RAM check error occurred in the spindle drive control card ROM.

Investigation item

Investigation results

Remedy

Investigate the repeatability.

Occurs each time the power
is turned on.

Replace the Spindie drive
unit.

Occurs periodically.

Perform investigation item 2,
and remedy.

investigate the wiring and

installation environment.

1} Is the unit correctly
grounded?

2) Is there any equipment
generating noise near the
unit?

1) The grounding is
incomplete.

Correctly ground.

2) The alarm occurs eaéily
when certain equipment
operates.

Take noise prevention
measures for the left
equiprnent.

No special problem.

Replace the spindte drive
unit.

(2) Alarm No. [E : Software process error
[Meaning] The software data process did not end within the set time.

investigation item

investigation results

Remedy

Investigate the repeatability.

Occurs each time the power
is tumed on.

Replace the spindle drive
unit,

-Oceurs periodically.

Perform investigation item 2,
and remedy.

Investigate the wiring and

installation environment.

1) Is the unit correctly
grounded?

2) Is there any equipment
generating noise near the
unit?

1) The grounding is
incomplete.

Correctly ground.

2) The alarm occurs easiy
when certain equipment
aperates.

Take noise prevention
measures for the left
equipment.

No special problem.

Replace the spindie drive
unit.
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11. Troubleshooting

(3) Alarm No., : AD converter error

[Meaning] The current detection AD converter circuit did not function correctly during

initialization.

Investigation item

Investigation results

Remedy

investigate the repeatability.

Qccurs each time the power
is turned on.

Replace the spindie drive
unit.

Occurs periodically.

Perform investigation item 2,
and remedy.

Investigate the wiring and

installation environment.

1) Is the unit correctly
grounded?

2) Is there any equipment
generating noisé near the
unit?

1) The grounding is
incomplete.

Correctly ground.

2) The alarm occurs easily
when certain equipment
operates.

Take noise prevention
measures for the left
equipment.

No special problem.

Replace the spindle drive
unit.

(4} Alarm No. : No signal detection 1
[Meaning) There is an error in the motor built-in encoder’'s A, B and Z phases signals.

Investigation item

investigation results

Remedy

Tug the detector connector
{spindle drive unit side and
detector side) to investigate
whether it has disconnected.

Is disconnected {loose).

Reconnect.

Is not disconnected (lcose).

Perform investigation item 2,
and remedy.

Tum the power OFF, and
check the detector cable
connection with a tester.

The connection was defective
or there was a broken wire.

Replace the detector cable.
Correct the connection.

The connection is comrect.

Replace the spindle drive unit
or detector.

(5) Ailarm No. [zl: No signal detection 2
[Meaning] Eror in the 1024p/rev encoder for orientation, A, B, Z phase signals.

Investigation item

Investigation results

Remedy

Check the spindle parameter
(SP037: SFNCS) setting
vatue.

“1* is set to Bit 0 even though
encoder orientation is not
used.

Correctly set.

No special prablem.

Perform investigation ftem 2,
and remedy.

Tug the connector to check if
the detector connector
(spindle drive unit side and
detector side) is
disconnected..

Is disconnected (loose).

Correctly connect.

Is not disconnected (loose).

Perform investigation fiem 3,
and remedly.

Tutn the power off and check
the detector cable ‘
connection with a tester.

A connection defect or
broken wire is found.

Replate the detector cable.
Correctly connect.

Connection is normal.

Replace the spindle drive unit
or detector.
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(6) Alarm No. IE : Excessive speed deflection

[Meaning] The speed command and current motor speed difference exceeded 50rpm for 12

seconds or more.

Investigation item

investigation results

Remedy

Check the U, V, W wiring
between the spindle drive
unit and motor. -

The wiring is not correct.

Correctly wire.

The wiring s correct,

Perform investigation item 2,
and remedy.

Check the spindie
parameters (SP034, SP0D40,
S§P055, SP257 and foliowing)
setting values.

The values are not correct.

Correctly set.

The correct values are set.

Perform investigation item 3,
and remedy.

Measure the acceleration/
deceleration time to the max,
spindle speed. If the alarm
occurs when changing from
farward run (reverse run) to
reverse run (forward run),
measure the time from the
forward run (reverse run)
max. speed to the reverse
run (forward run) max.
speed.

Takes more 12 sec. or more.

Increase the spindle
parameter (SPOS5) setting
vaiue,

Takes 12 sec. or less,

Periorm invesfigation tern 4,
and remedy.

if the alarm occurs during
cutting, check the load
amount,

The load amount is 120% or
higher.

Decrease the load.

The Joad amount is 119% or
lower.

Perform investigation item 5,
and remedy. ’

Tug the connector to check if
the detector connector
{spindle drive unit side and
detector sida) is
disconnected,

Is disconnected {loose).

Cormrectly connect,

Is not disconnected {loose).

Perform investigation item 6,
and remedy.

Tum the power off and check
the speed detector cable
connection with a tester.

A connection defect or
broken wire is found.

Repiace the detector cable.
Correctly connect.

Connection is normal.

Replace the spindle drive
unit.
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(7) Alarm No. : Over-regeneration

[Meaning] Regeneration at the regeneration capacity limit is occurring.

Investigation item

Investigation results

Remedy

Check the regenerative
resistor capacity.

The regenerative resistor
capacity is small.

Change to a regenerative
resistor with the comrect
capacity.

The correct regenerative
resistor is connected.

| Perform investigation item 2,

and remedy.

Check the spindle parameter
{SP041) setting value.

The values are not cotrect.

Correctly set.

The correct values are set.

Perform investigation item 3,
and remedy. '

Check the spindle load value.

The start/stop frequency is
high.

Lower the start/stop
frequency. Increase the
regenerative resistor capacity.

No problem found.

Replace the spindie drive
unit,

(8) Alarm NO.E: Overspeed

[Meaning] The motor speed exceeded 115% of the value set in spindle parameter

(SPO17:TSP).

Investigation item

Investigation results

Remedy

investigate the repeatability

Occurs only during speed
joop operation.

Perform investigation item 2,
and remedy.

Occurs only during a position
loop.

Perform investigation item 3,
and remedy.

Occurs constantly.

Perform investigation item 4,
and remedy.

Check the spindie parameter
(SP017: TSP) setting value.

The setting value is "2000' or
less.

Increase the setting value,

The setting value is "2001’ or
more,

Perform investigation item 4,
and remedy.

1) Iif it occurs during
synchronous tapping,
check the spindle
parameter (SP193:SPECT)
setting value and the
tapping time constant.

1) The SP193 bit 5 (position
detector polarity) setting
value is incorrect, or the
tapping time constant
setting vaiue is small,

Carrectly set.

The correct values are set.

Perform investigation item 4,
and remedy.
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lnvéstigation item

Investigation results Remedy
Investigate the wiring and
installation environment.
1) Is the unit correctly 1) The grounding is Correctly ground.

grounded?

2) Is there any equipment
generating noise near the
unit?

3) Are the speed and
position detector cables
correctly shielded?

incomplete.

2) The alarm occurs easily
when certain equipment
operates.

Take noise prevention
measures for the left
equipment.

3) The shields are not comrect.

Correctly shield the cabiles.

No special problem.

Replace the spindle drive
unit. ’

{9) Alarm No. @ : Power module error

[Meaning] One of the following errors occurred in the IPM used by the spindie drive unit.
1)} The overcurrent protection functioned.
2) The base power voltage dropped.

tnvestigation item

investigation results

Remedy

Check when the
phenomenon occurred.

QOccurs before ready ON.

Replace the spindle drive
unit.

Occurs after servo ON.

Perform investigation item 2,
and remedy,

Check the spindle
parameters (SP034, SP040,
SP055, SP257 and following)
setling values.

The values are not correct.

Correctly set.

The correct values are set.

Perform investigation item 3,
and remedy.

it the alarm occurs during
cutting, check the load
amount.

The foad amount is 120% or
higher.

Decrease the load.

The load amount is 119% or
lower.

Perform investigation item 4,
and remedy.

Check the U, V, W wiring

between the spindie drive

unit and motor,

1) Ase the terminal screws
loose?

2) Do the wires short-circuit
belween phases?

3) Is there a ground fault in
one of the phases?

Open both ends of the cable
when checking 2) and 3).

1) The screws are loose,

Cormectly tighten.

2) There is a short-circuit.

Replace the cable,

3) There is a ground fault.

Replace the cable.

There is no special problem,

Perfoﬁn investigation item 5,
and remedy.
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Investigation item Investigation results Remedy
Check the motor insulation. The resistance value is 1ML Replace the motor.
Check between each or less.
motor wire and ground . . ] .
with & megger tester. The resistance value is 1M Perform investigation item 6,
. or more. - | and remedy.
Check the power voltage. The power voltage drops Review the power capacity.

below 170V during
acceleration/deceleration and

cutting.
The power voltage is Perform investigation item 7,
constantly 171V or more. and remedy.
Investigate the wiring and
installation environment.
1) Is the unit correctly 1) The grounding is Carrectly ground.
grounded? ~ incomplete.
2) Is there any equipment 2) The alarm occurs easily Take noise prevention
generating noise near the when certain equipment measures for the left
unit? operatas., equipment.
No special problem. Replace the spindle driv
urit. :
(10) Alarm No.@: Overvoitage
[Meaning] The PN bus-line voltage exceeded 400V.
Investigation fiem Investigation results Remedy
Check the P and C wiring It is disconnected. Reconnect.
between the spindle drive
unit and the regenerative. 1t is not disconnected, Perform investigation item 2,
resistor. and remedy.
Is the specified power The power capacity is Increase the power capacity.
capacity secured? insufficient.
No problem found. Perform investigation item 3,
and remedy.
Using a tester, confim that Voliage drops to 170V or less. | Increase the power capacity.
there is 170V or more during ‘
motor “The voitage is 170V or more, | Perform investigation item 4,
acceleration/deceleration. and remedy.
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Investigation item

Investigation resufts

Remedy

Measure the power voltage
waveform with a
synchroscope (also during
acceleration/decealeration).

1. Power waveform distortion

./

2. Partial dropping

3. Other waveform or
frequency error

Eliminate the waveform

distortion.

1. Increase the power
capacity or the power
cable size.

2. Imprava the other
semiconductor devices
generating the waveform
distortion.

(Add an AC reactor)

No problem found.

Perform investigation item 5,
and remadly.

Measure the voltage between
the R-3, S-T and T-R wires
with a tester.

The voltage difference
betweaen aach wirg is 10V or
more.

Improve the power phiase
balance,

No problérn found,

Perform investigation item 6,
and remecly.

Measure the power waveform
with a synchroscope.

Instantaneocus power fallures
or valtage drops occur
frequently.

Review the power supply
facility.

No prdblem found.

Perform investigation item 7,
and remedy.

Check the wiring and

installation environmsent.

1) Is the grounding correct?

2) Is there any noise
generating equipment in
the surrounding area?

1) Grounding is incomplete.

Correctly ground.

2) Alamn occurs gasily when a
certain device operates.

Pesfarm the noise measuras
for the device on the left.

No problem found.

Replace the spindle drive
urnit

(11} Alarm No. : Parameter error
[Meaning] The spindle parameter sent during initialization was illegal.

Invastigafion item

Investigation results

Remedy

Check the spindle parameter
setting value.

The setting is incorrect.

Correctly sat.

Mo special problem.,

Reptace the spindle drive
unit.
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{12) Alarm No. : Power module overheat
[Meaning] Overheating of the IPM used in the spindle drive unit main circuit was detected.

Investigation item

Investigation results

Remedy

Investigate the heat radiating
arvironment

1) Rotation of unit's lower
fans.

The fan is not rotating
properly.

#) Contamination of unit’s
side heat radiating fins.

Cutting oil and chips, &tc., are
adherad on the heat radiating
fins.

Hepflace Remedy so that

the {an cutting ofl and
cutting chips do

g:ea" ™€ | nt get on the
fins.

3) Measure the unit's
ambient temperature.

55°C is exceeded.

Consider the panel‘ ventilation
and coaling.

No prablem found.

Perform investigation time 2,
and remedy.

nvestigate the wiring and

installation environment.

1) Is the grounding corract?

2) Is there any noise
generating equipment in
the surrounding area?

1} Grounding is incomplete.

Comrectly ground.

2) Alarm occurs easily when a
certain device operates.

Ferform the noise maasures
for the device on the laft.

No problem found.

Replace the spindle drive unit
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{(13) Alarm No. : Moter overheat

[Meaning] The motor overheated and the thermal protector built-in the motor activated,

tnvestigation item

investigation resulis

Remedy

investigate the repeatability.

Occurs immediately after
tuming power on.

Qceurs several minutes after
operation starts.

Perform investigation item 2,
and ramedy.

Ocowurs after operating for a
while.

Percom investigation item 5,
and remedy.

Tug the speed detecior cable
connector on the spindle .
drive unit to see if it is

- disconnected.

Is disconnected (loose).

Corractly connect,

No special problem.

Perform investigation item 3,
and remedy.

Check the speed detectar
cable connection,

A connection defect is found.

Cormrectly connect.

Connection is pormal.

Perform investigation item 4,
and remedly.

Check batweernr MOH and
RG on the motor thermatl
protector with tester,

The resistance value is
several 1000} or higher.

Replace the motor.

The resistance value is
several 100} or lower.

Replace the spindle drive
unit.

Check the spindie load
amodunt.

The unit is started and
stopped frequently, or the
cutting load is large.

Decrease the starting/
stopping frequency or lower
the load.

No special problem.

Perform nvestigation item &,
and remedy, '

Check the motor cooling fan
wiring and rotation.

The motor cooling fan wiring
is incorrect.

Correctly wire,

The wiring is comect but the
fan does not rotate.

Repiace the maotor.

No special problem.

Perform investigation item 7,
and remedy.

Check the finger guard on
the mator caoling fan
section,

‘The guard is clogged.

Clean.

Mo special problem.

Replace the spindie drive
uriit.
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(14) Alarm No, : Overdoad

[Meaning] The current fiowed to the spindle motor exceaded the overload detaction level
(spindle parameter SP064: OLL) and continued longer than the overload detaction
time (spindle parameter SPEE3: OLT).

Investigation item

Investigation resufts

Remedy

Check the spindle
parameters (SP034, SP040,
&P055, 5P257 and following)
sefting values.

Tha values are not correct.

Comrectly set.

The corect values are s&t,

Perform investigation item 2,
and remeady.

Check tha spindle
parameters (SP0E3, SP0OG4)
sefting values,

The standard value is not set.

Set the standard value.

The standard value is set,

Perforn investigation tem 3, -
and remedy.

Check the U, V, W wiring

between the spindle drive

unit and motor,

1) Are the terminal screws
loose?

2) Da the wires short-circuit
between phases?

3} Is there a ground fault in
one of the phases?

Open both ends of the cable
when checking 2) and 3),

1) The screws are loose.

Correctly tighten.

2) There is a short circuit.

Replace the cable.

3} There is a ground fault.

Replace the cable.

Thete is no special problam.

Perform investigation item 4,
and remedly.

Tug the connector to chack i
the detector connector
(spindle drive unit side and
speed detector side) is
disconnected.

is disconnected (loose).

Cotrectly connect.

Is niot disconnected (loose).

Perform investigation item 5,
and remedy.

Turn the power off and check
the speed detector cable
connection with a tester,

A connection defect or
broken wire is found,

Replace the detector cable.
Comectly connect.

Connection & pomal.

Perform investigation item 6,
and remedy.

Check the motor load
amount.

The kad amount exceeds the
motor iating.

Decrease the load to within
the motor rating.

No special problem.

Perform investigation item 7,
and ramedy.

Chack the motor rotation.

The motor is locked.

Review the machine side.

Mo special problem,

Replace the spindle drive
urit.
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(15) Alarm No. IEI: Excessive efror

[Meaning] The position tracking ermor was over the specified valua (excessive eror width
setting value) during the orientation.
« Excessive error width setting value
During the orientation (SP102:00DR) : Standard value 32767 (32767 pulses)

Investigation item Investigation results Remedy
If the alarm occurs during OK if the bit & setting value is | Change the bit 5 setting
encoder orientation, check changed. valie.
the spindle parameter - - - - -
(SP09T: SPECO) bit 5 setting | NG even if the bit 5 setting Return the bit 5 setting value
value. value is changed. to the original value, perform
investigation item 2, and
rermedy.
2 | Check the spindle parameter | OK if PGM and PGE are Change the setting values,
{SPO01:PGM, SPO02:PGE, doubled or if CSP is
PODE: C5P) setling values. decreased to half.
NG even with the above Perform investigation itemn 3,
settings. and remedy.
3 | Tug the connector to check I | Is disconnected (loose). Correctly connect.
the detector connector
(spindie drive unit side and
positinnjspeed detector is not disconnected (IDDEB). Pedorm invemigaﬁon em E.
sides) s disconnected, and remecly.
4 | Turn the power off and check | A connection defect or Replace the detector cable.
the position/speed detector broken wire is found. Correctly connect.
gable connections with a Connection is normal, Repiace the spindie drive unit
er. iyl
. or the position detector.

The tracking arror amount (droop amount) can be calculated with the following equation. If this value
exceeds the excessive error width setting vatue, this alarm will accur,

Droop amount _ _{Spindle & m)/60} x No. of pulses per rotation (=1
(No. of pulses) — Position loop gain (sec™)

(1) The No. of pulses per rotation is as follows.
4096
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{16) Alarm No. : Option error

[Meaning]' A signal for an option function (orientation, digital speed command, S-analog
' synchronous tap) that is not get was input.

Investigation item

Investigation resuits

Remedy

1 | Check the spindle parameter
(SP129:HI01 to SP133: HIOS
and SP248:FNC) setting
values.

A function not set in SP248 is
selectad for the SP128 1o
SP133 auxiliary input.

Correctly set.

Na problem found.

Replace the spindle drive
umnit.

(17) Alarm No. : Watch dog
[Mearning] The sofiware process did not end within the specified time.

Investigation item

Investigation results

Remedy

1 | Check the repeatability.

Alarm occurs every ready ON.

Replace the spindle drive
unit.

Occurs periodically.

Perform investigation item 2,
and remedy.

2 | Check tha wiring and

installation environment.

1) i= the grounding correct?

2) Iz there any noise
generating equipment in
the surrounding area?

1) Grounding is incomplets.

Correctly ground.

2) Alarm oceurs easily when a
certain device operates.

Perform the noise measures
for the device on the laft,

No problemn found.

Replace the spindie drive
Uit

{18) Alarm No.: Over-regeneration warning
[Mearing] The regenerative resistor load reached 8Q% of the alarmn.

Investigation item

Investigation results

Remedy

1 | Perform the same
investigation and remedies
as for alarm Na. | 30 .

(13) Warning No.@: Overload warning
[Meaningl The cutrent flowed to the spindle motor exceeded the overioad detection tevel

(spindle parameter SP064: OLL) and the time
detection time (spindie parameter SP063: OLT).

exceeded 80% of the overioad

Investigation Hem

Investigation results

* Remedy

1 | Perform the same investiga-
tion and remedies as for

alarm No. [ 50§
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(20) Warning No. : Parameter error warming
[Meaning] A value exceeding the tolerable range was sat during ready ON.

[nvestigation item

Investigation results

Remedy

Parform the same investiga-
tion and remedies as for

atarm No. _

{21) Warning No. : NC Emergency stop

[Meaning] An emeargency stop signal has been input from the NC or an alarm has occurred
in another servo axis or spindle, ‘

Investigation item

Investigation results

Remedy

Check whether the
emergency stop switch is on,

Switch is on. Tum off the emergency stop
switch.
Switch is off. Perform investigation item 2,

and remedy.

Tug the connector between
the NC and spindle drive unit
side to investigate whether it
has disconnected. Check
whether an excessive force is
being applied on the
connector,

Is disconnected (loose).
Excessive force was applied.

Reconnect.

It is not disconnected.

Perform investigation item 3,
and remedy.

Disconnect the cable
between the NC and spindle
drive unit, and chack the
connection with a tester,

The connection was defective,

Replace the cable.

The connection is cofrect.

Perform investigation itemn 4,
and remedy,’

Check the wiring and

installation environment. -

1} Is the grounding comect?

2) is there any noise
generating equipment in
the surrounding area?

1) Grounding is incomplete.

Correctly ground.

2) Alarm occurs easily when a
certain device operates.

Perform the noise measures
for the device on the left.

No problem found,

Replace the spindle drive
unit.
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11.4.2 When alarm or warning is not displayed on indicator

{1) Motor does not rotate even whern an alarm is not displayed.

Investigation item

investigation resufts

Ramedy

Check the wiring around the
spindle drive unit.
Also check for ioogeness
in the terminal screws and
for brokean wires, et

The wiring is incorrect. Loose
sorews or broken wires are
found.

Correctly wire,
Tighten the screws,
Replace the wires.

No special problem.

Perform investigation item 2,
and remedy.

Check the input voltage.

The voltage exceads the Restore the power to the
specified value, specified value.

The voltage i within the Perform investigation item 3, -
specified value. and remedy. '

Coofirm all spindle
parameiers,

The comadct valye is not set,

Correctly set.

The correct vaiua s set,

Pearform Investigation item 4,
and remeady.

Gonfirm the input signals.
Are the ready, forward run,
reverse run signals input?
The forward and reverse
run signals must be input
at least one second aftel
ready ON.

The forward run and
reverse run signals may
be turned ON
simultaneously.

The signal is nat input or the
sequence is ncorreck.

The ariemtation command is
input.

Correct the input signats.

No special problen.

Perform investigation #em 5,
and remedy.

Confirm the speed -
command. (Confirm on the
spindle diagnosis screen.)

The speed command is not Correctly input the speed
corractly input command.

The speed command is Replace the spindle drive
correctly input. unit.

(2) An alarm is not displayed but the motor only rotates slowly.
The sound from the motor is loud.

Investigation item

fnvestigation results

Remedy

Check the U, V, W wiring
between the spindie drive
unit and motor,

The wiring is not comrect.

Comectly wire.

The wiring is comect.

Perform investigation iem 2,
and remedy.

Confirm the input voltage.

One of the three phases is
not the spacified vatue,

Restore the paower to the
specified value.

Na spectal problem.

Perform investigation item 3,
and remedy.

Confirm the spead
command.

The speed command is not

Camrectly input the speed

comrectly input. commancd.
The speed command is Parform investigation item 4,
correctly inpui. and remedy. :
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Investigation item

Investigation results

Remedy

Tug the connector to check i
the spead datector connector
{spindle drive unit side and
speed detector side) s
disconnected.

Is disconnected {loose).

Correctly connect.

Is not disconnected (Joose).

Perform investigation item 5,
and remedagy.

-Tum the power off and check
the speed detector cable
connection with a tester.

A connection defect or
broken wire is found.

Replace the detector cable.

| Gorrectly connect.

Connection iz normal,

Replace the spindle drive
uni.

(3} The commanded speed and actual speed do not match,

Investigation item

investigation results

Remedy

Confirm the speed
cormmand.

The speed command is not
carrectly input

Corractly input the speed
command.

The speed command is
correctly input '

Perorm investigation jtem 2,
and remedy,

Check for ships between the
motor and spindle. (If the belt
or clutch are connected.)

Slipping is found,

Repair the machine side.

Mo special problern.

Perform investigeitinn item 3,
and remedy. ’

Check the spindle
parameters (SP034, SP040,
| SP017, SP257 and following).

The correct value Is not set,

Correctly set,

The cormrect value is set.

Replace the spindle drive
unit.

(4) The start up time iz long or has become longer.

Investigation item

Investigation results

Remedy

Check if the friction torque
has increased,

The torque has increased.

Repair the machine side.

No special problern.

Perform investigation item 2,
and remedy.

Rotate the motor bearings by
hand 1o see that they are
normal.

The bearings do not rotate
smocthly.

Reptace the spindle motor,

The bearings rotate smoothly.

Perform investigation item 3,
and remedy.

Check if the torque limit
signal is being input.

The signal is input,

1 Do not input the signal.

The signal is not input.

Replace the spindle drive
uetit.
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(5) The motor stops during cutting.

Investigation item

Investigation results

Remedy

Check the load amount
during cutting.

The load meter indicatés a
value higher than 120%
during cutting.

Decrease the load.

Mo special problem.

Pedform investigation item 2,
and remedly.

Perform the same
investigation and remedies
as for item (4).

(6) The vibration and noise (gear noise) is large.

investigation tem

Investigation results

Remedy

Check the machines
mavement bajance. (Fréa min
from the max. speed.)

The same sound is heard
during free run.

Repair the machine side.

No special problem.

Perform Investigation ftem 2,
and remedy.

Check for & resonance point
on the machine. (Free run
from the max. speed.)

The vibration and sound
increases at a certain speed
during free nun.

Repair the machine side.

No special problem.

Pedorm investigation tem 3,
and remedy.

Check the machine backlash.

Backlash is large.

Repair the machine side.

No special problem,

Perform investigation item 4,
and ramedy.

Confirm the spindle
parameter (SP022: VGNP1,
SP023: VENI, SPOs6: PYVR)
'settings.

The phenomenon decreases
when the setting value is
lowered to half.

Change the setting. Note that
the impact response will
decrease.

No change evan with the

‘above settings.

Return the setting value to
the original valise, perform
investigation item 5, and
remedy.

Tug the connector to check if
the speed detector connector
{(spindie drive unit side and
speed detector side} is

Is disconnected {loose).

Corractly connect.

Is not disconnected {oose).

Perform investigation tem &,

disconnected. and remedy.

Tumn the power off and check | A connection defect or Replace the detector cable.

the speed detector cable broken wire is found, Corractly connect.

connection with a tester. Connection is normal. Replace the spindie drive
unit.
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(7) The spindle coasts during deceleration.

Investigation item

Investigation results

Remedy

Check for slips between the
motor and spindie. (i the belt
or clutch are connected.)

Shipping is found.

Repair the machine side.

No special problem.

Replace the spindle drive
unit.

(8) The rotation is not stable.

investigation fam

Investigation results

Remedy

Confirm the spindle
parameter (SP022: VGNP1,
SP02Z3: VGNI) settings.

The stabilizes when the
setting values are doubled.

Change the setting. Note that
the gear noise may increase.

No change even with the
above settings.

Retumn the sefting valua to
the original value, perform
investigation item 2, and
remedy.

Tug the connector to check if
the speed detector connector
{zpindle drive unit side and
spead detector side) is
disconnected.

Is disconnected (loose).

Correctly connect,

Is not disconnected {loose),

Perform investigation item 3,
and remedy.

Tum the power off and check
the speed detector cable
cormection with a tester.

A connection defect ar
broken wire is found.

Replace the detector cable.
Correctly connect,

Connection iz normal

Performn investigation itam 4,
and remedy,

Irvestigate the wiring and

mstallation environment.

1) Is grounding praperly
petdormed?

2} 15 there any nolse
generating equipment in
the sumounding area?

1) Grounding is incomplete.

Correctly ground.

2) Alarm occurs easily when a
certain device operates.

Perform the noise measures
for the devica on the left,

Nao specdial problem.

Replace the spindle drive
unit,
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(9) The motor speed does not rise above a certain speed.

Investigation ftem

Investigation resuits

Remedy

Check the speed command.
Confirm whether the override
input on the machine
operation panel is being
input.

The speed command is not
carrectly input.

Correctly input the speed
command.

The speed command is
comectly input.

Perform investigation item 2,

and remedy.

Check whether the load has
increased suddenly.

The load has increased.

Repair the machine side.

Mo special problem.

Perform investigation item 3,
and remedy,

| Check that the motor
bearings can be ratated
normally by hand.

The bearings do not rotate
smoaothly.

Replace the spindle motor.

The bearings rotate smoothly.

Perform investigation tem 4,
and remedy.

Tug the connector to check if
the speed detector connector
(spindle drive unit side and
speed detector side) is
disconnectad,

Iz disconnected (loose).

Comectly connect

Is hot disconnected (loose).

Performn investigation itemn 5,
and remedy.

Turn the power off and check
the speed detector cahble
connection with a tester.,
{Especially check the shield
wiring.)

A connection defect or
broken wire is found.

Replace the detector cable.
Caorrectly connect.

Coannection & nomal.

Replace the spindle drive
Uit
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11. Troubleshooting

11.5 Periodic inspection:

Maintenance and inspection are impertinent for using the device performance to the fullest, to prevent
accidents and continue highly reliable operation for a long time.

/\ CAUTION

Electric shock acciderts could lead to major accidents. Confirm that alt power supplies are shut
off before statting inspections for which the power does not need to be ON. Make sure that the
CHARGE lamp has gone out bafare starting any work.

11.5.1. Inspection of control unit

Check item Frequency Check © Remedy

1. Cooling fan Morithly (1) Rotate the fxn shaft manually to Replace the
check. ‘ fan.

{2} Turn on the fan to check that the fan
runs powerfully.

(3) Check if abnormal sound oceurs in
bearing.

2 Dirt and terminal { Appropriate | Periodically clean the areas around the

screw looseness interval amplifier, especially the cooling fin, and
tighten the input/outpat terminals and
COnNections.
3. Wiring Appropriata | Check that the wires are not contacting the
interval conductive parts and that they are not
caught. |
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11. Troubleshooting

11.5.2 Ingpection of motor

Check item Frequency Check Remedy
1. Noise and Monthly - Check f abnormal sourd or intense Claan
“vibration vibration occurs.

it abnormal sound or intense vibration

oceurs, perform the following check:

(1) Check foundation and installation.

(2) Check shaft alignment.

(3) Check ¥ vibration is transmitted

through shaft coupling.

{4) Check if bearing is damaged or

abnormal noise OCCLUrs.

(5) Check if noise or vibration is caused

by reduction gear or belt.

(6) Check control unit for condition.

(7) Check cooling fan for condition.

(8) Check belt tension.

2. Temperature Monthly . Check bearing temperature,
rise (Normat amb. temp. + 10 to 40°C)

- Check motor frame temperatura,

If temperature is high excessively, petform

the following check:

(1) Check cooling fan operation.

(2) Check cooling air passage (between

frame and cover).

(3 Check load condition.

(4) Check cortrol unit. Refer to
trouble-
shooting.

3, Insulation Every «  Check if nsulation resistance is
resistance & months excessively low, ‘

Disconnect the wiring with the spindle

drive unlt, and measure the resistance

batween the entire circult and ground.

(There is no problem if the value is TMQ or

more with a 500V megger tester.) f the

insulation resistance is less than 1M{),

clean the inside of the mator and dry it out

To dry, disassemble the motor and heat it

in a dryer at a temperature less than 90°C.

4. Caoling fan Weekly, . Check cooling fan for operation,
. monthly abnommal noise and vibration.
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Appendix 1

Appendix 1

Mitsubishi AC Spindle Drive MDS-A-SPA/SPJA Delivery Specifications

1. Motor specifications

Mator model (Rabing i=ble No) - (RS} ) | Quiput characteristics of aach coil for
No. of motor spead detecinr pulses pulse/fray coil changeover motor
Instaltation method Installation divectian Crangeover speed | APM
Flange instaliation Output shatt horizontal Low-epeed ool
Leg Installation Output ghaft .
Clrcle . Circle —
o e perpendicutar downward o Ham é
Built-in Ourtput shaft 5 -
perpendicular upward 2 f;
£ E
PO B 2 3
Cooling wind direct = Gircle  f & g
ihg Wiry an oneitem [| 5 g
O—p |Load side: P 2 5
2 Raverse load side =3 5
Qutput characteristics of usage state . & %
(Write in tha right column for the ooll changeover miotor) L]
A0 wmik. (15 min) or | Constant cutput ©1 (P10} | ( Y KW | il in i
o
% | 50% ED rating Abated cutput PR fPEO) | ( ) KW g'::lﬂer- 2
1 E
3 Constant outpt P2
Continuous rating = utp value ] g
Abated putput P4 {Nata in B
Base speed N1 N10) | ¢ ) Rem e (1 5 E
o when = =
E | viax. spoen Censtant oulput N2 (M20) | ( ) APM | neces. % ‘ b
" Abated output N3 (N30) | ( ) BPM | sary) 5 E
un mccelecationfdeceteration =
KR ¥ 5
o P _PIop-- g
g rep— , 2
& P3p-- TN BPA |- §
E PdE- += 5 =
Pl ! &
P =
f 0 [ 10 a
0 N NZ N3 0 Nio 2o N30
—= Mator zpecd iy — Mator epaed REH RPN
2. Mechanical specifications
(Gear Balt Direct )
Drive method V-belt Circle ona ftom
ﬂmlng balt
H : High-speed RPM
of fireal auc ach MH : Middie-high APM
Max. s.pead_ rial axis at each gear ML - Middledow PN
L : Low-zpeed RPM
H : High-apeed kg
MH : Middle-high kg Fill in hurnerical
Mator shaft conversion load GLZ VL - Middiedow . _kgme value
L : Low-gpeed kg-m®
) H . Highspesd = E
No. of gear teath or pulley diameter up MH Middle-high - L4
to finl shaft from motor shaft (diametar) ML @ Middledow x x
' ‘ L : lLow-speed ® x
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Appendix 1

3. Systam specifications/model

Spindle drive unit model MOS-A-SPJA -
Power supply unit model MDEAC -
MDS-ASP -
Diive unit modal connmectad 10 Same power supply unlt MDS-A-SF -
MDS-A-SP -
Magnessrsor model BKO-C

Encoder model

Rasistor model

ACL modal for pawer supply unit

A-AL BKO-NCEA5TH

Circla an iterm or fill
in nuedceal value

ACL madel for motor BKO-
4, Electrical specifications
3450 500 4600
Max, motar spesd  RPM 5000
{Speed during max. command {10V)] 8000 10000 Circle an Hern or il
Special RPM {per 10RPM} | ° .
in numerical value
SORPM | z2smPm
Zoro speed detection
Special APM | 110 1000 (per 1RPM)
Lesad meter output 10V {at 120%) BV (at 120%) Gircle one Hemn
0.35 | a8 | 55
Acceleration/deceleration time constant
Special ] 20 1o 32780ms (per 10ms}
Torcaue it 10% BE | 50% | Circle an item or fil
orque im al %, 0 to 120% (per 19%) in numarical value
Speed detect) (%o o 10% I l I il
i AX. 5
enae peed) Special % 0 12 100% (per 19%)
5. Additional specifications
Mo aaditional specifications
Magnesensar orientation {1-polnt orientation)
Encoder (1024 pulsas) orientatlon 1-point orentition
- Muiti-point arentation
Meor bulltsn encoder onentation Multi-point indexing orientation
14ald
Maotor builidn encoder pulse { Drive unit pulse output in regard to No_ of motor buitt-in encoder
output pulsas : 2fold
Spindle motor 4+ spindla motor
1-amplifier 2-motor (il sub-side specifications on following pages) Circle or fil
changeaver Spindle mator + general purpase motor in all relevant
{fill sub-zide specifications in Section 8.) itemns
S-analog high-spead According to encoder (1024 pulses)
synchrencus tapping According 10 motor built-in encoder
o 12-bit binary BCD 2 digits
Uigital speed commiend 11 ed 12-0it binary BCD 2 digits
General [¥in]] INO2 INC3 ThiDd 1405 INDE
puTpase - p
input INO7 INDE ™o 10 INT1 iN12
Genersl oUT1 ourz | | ours ours | | ours | | outs | {ourr| |oute
urposa
Pt ouricl ourze| |outsc| |oursc! foursc| |outec
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6. Additional specifications
{When orientation function is provided)

Motar shaft

PRE
rotation N
rcla
direction Forward run S:m item
during
crientation Reverse run
For magnesensor orientation
Ll -+
=71 =5 Girle an
- O—=20°  |jtem or
wposion | Special | = {per 1/18) | fill in
PR .
a8 For encoder orientation ::j"““'l"'
valus
+0.88° | =502
Speciat| = = | per =0.088°

{C axis control)

7. Uzage conditions of encoder for
orientation and contour control

Muator rotates in
dirastion shown

shaft

@ 1

Encoder rota-
tion direction

below looking from

(o)
(o)1

Circla
ane item

T:1

Transmission
ratio of final
axis and

112 (When encoder shatt iz

decelerating)

encoder

1 : 4 (When ancoder shaft is

decelomating)

8. Sub-motor ratings . )
{When 1-amplifier 2.motor changeover function with general purpose motor is provided)

Rated autput kW
Rated current A
: to. of mator poles Poles
I, Maker/madal ! Fill in all tems
fl 2 3 Frtqueney 1 - cion time to max frequency {f3) s
1 = He | 13 = Hz VO = vi]va= \'
V/F pattem Fraguency ) ™ Voltage Vi = viva= v

9. Special notas

10, Sales Information

Customer Mazsars.
Machine maker Messrs,
Final delivery destmation | Messes,

Machine name

Revision
column

Machine model
No.of units units
Waork Na.
MITSUBISHI ELECTRIC CORPORATION
Ciwated by Checlked by Approved by
Delivery specifications No. Pages /
BN435D 08 Sub No.
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Appendix 4 LUnit Conversion Table

]

Appendix 4 Unit Conversion Table

The correspondence of the conventional unit symbaols used in this manual and the international unit
gystem (81) s as follows,

. Conventional | 81 unit and symbols of
Name of weight unit symbol | units used commonly Conversion value
Weight/load kgf
(To express mass) The values are the same
Mass kg
Weight/load (The -
concept for force) kgt N 1 kgf == 9.50685N
Force kgt N 1 kgf = 9.80665N
Torque kgf - em N-m 1 kgf « cm = 9.80665 x 10° N-m
(nertia (J) kef - om - 82 kg - m® 1 kgf-cm-S% = 9.80665 = 107 kg-m®
J—r _ _GD* g: Gravitationa! acceleration
eo* kgt - cm =25 " egocmss? ;
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