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1. OUTLINE OF S SERIES AC SERVO SYSTEM
1.1 FEATURES OF THE S SERIES SERVO SYSTEM

1. OUTLINE OF S SERIES AC SERVO SYSTEM

1.1 FEATURES OF THE S SERIES SERVO SYSTEM

(1) This system can be connccted to the NC of the Meldas M300 scries.

(2) Scrialized for AC servo.

The AC servo motor HA serics, featuring outstanding response and ease of maintenance, is used; it
provides a wide range of output.

(3) Outstanding response and rcliability with digital control
Control by means of volume controlwith analog circuit previously employed, have been completely

replaced with TG race and digital control—realizing superb response repeatability and reliability
(standard specification).

(4) The use of clectronic gear.
The employment of the clectronic-gear has reduced the number of different types of detectors, which
had been previously used. The indexing angles of the motor can be commanded by the software thus
simplifying the procedure for designating specifications.

(5) Compact converter and reduction of number of cables.
Compactness has been achicved by placing the converter (rectifier unit and condenser unit), used in
the AC input circuit, in the amplificr container, while reducing the number of cables required.

(6) Enhancement of reliability by reducing the number of parts (number reduced by one-half over
previous model).

By digitalizing operation, the level of the system’s integration has becn raised, while the number of
parts have been reduced and reliability increased.

(7) System’s intclligence has been enhanced.
The servo side and the host (NC) is linked by a data path, thus, the reception of control parameters
and transfer of sclf-diagnostics are possible.

The system is designed to be amenable to auto-tuning in the future; it will be able to adapt to control
requirements under softwarc command.

(8) Optional system for detecting absolute value.

An absolute value detection system, by which there is no necd for return to zero point, when power
is turned on, is optional.

(9) High precision assurcd with 0.1 um/pulsc commands.
In addition to the 1 um/pulsc commands which constitute the standard specification, the submicron

(0.1 um/pulse) optional specification is also available so that even higher levels of precision can be
achieved. -
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1. OUTLINE OF S SERIES AC SERVO SYSTEM
1.2 LIST OF S SERIES SERVO SYSTEMS

Given below is a block diagram of the servo system functions.

NC
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. Pasition control
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Speed control
I Alarm il’
dctection 1
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I
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2. REGULAR MAINTENANCE

21 INSTRUMENTS AND TOOLS USED FOR MAINTENANCE

(1) Mecasuring instruments
Listed below are the measuring instruments required to verify that the power is being supplied
properly to the servo amplificr and that the servo amplifier is properly connected.

Instrument Conditions Application
Tester For verifying whether servo amplifier has
been connected properly before power is
switched on
Oscilloscope For general measurements and
troubleshooting
AC volitmcter AC supply voltage For measuring AC supply voltage which is
. mecasurement Tolerance: Less supplicd to servo amplifier
than ;+2%
DC voltmeter Maximum scale graduation: 10 | For mcasuring DC supply voltage
V, 30 V Tolerance: Less than
1 =2% )
AC ammeter For mcasuring AC current supplied to mo-
tor

Table 2.1 Mcasuring instruments used for maintenance

(2) Tools
Large- and medium-sized Phillips head screwdriver Small flat-head screwdriver

22 Replacing the battery

The data in the absolute position detection system are retained by a battery which is mounted on the
RF33 card.
A highly reliable button (storage) battery is employed and defective contact is eliminated by screwing
it down to the circuit board. Battery back-up time: 1 month
Service life of battery: 3 years (depends on operating temperature) The service life of the battery
extends for approximately 3 years and so it should be replaced at an early date before its service life
is completed.
(When the battery alarm display appears, it mcans there is a danger that the absolute position data
will be lost.)

Storage battery used: GB250-3FB2

Storage battery used: GB250-3FB2

12 3
T Significs 1983.

Datc of mamufacturc Significs Dec.

This battery is made according to special specifications in order to ensure a high degree of reliability and,
as such, it should be purchased from MELDAS. When the system is shipped from the MELDAS
manufacturing plant, this battery is fully charged.

n‘
e N
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How to replace the battery.

1. Switch off the NC power and set the input AC 200/220 V power NF ON. (The input power is
supplied to the servo amplifier.)

NOTE: The absolute position data will be erased if the battery is r eplaced with no input power (AC
200 V/220 V) supplied to the servo amplifier.

2. Usc a screwdriver to remove the two screws which anchor the battery to the circuit board.

3. Mount the replacement battery using the screws, taking care to align its polarities correctly.

NOTE: The battery will be damaged if its polarities are not aligned properly. Remember that power

is still being supplied and so the screwdriver should not be brought into contact with any other
parts.

4. Switch the NC power back ON and check that everything is in order.



3. INSTALLATION AND ADJUSTMENT PROCEL['RE
3.1 ENVIRONMENTAL CONDITIONS

3. INSTALLATION AND ADJUSTMENT
PROCEDURE

Bear in mind the following checkpoints when installing the servo amplifier.
If these checkpoints are neglected, the amplifier may not do full justice to its performance.

3.1

ENVIRONMENTAIL CONDITIONS

The cnvironmental conditions listed below are the conditions relating to the installation location of
the cabinet or pendant control pancl which is designed and manufactured by the machine builder.
Therefore, in order for these conditions to be met, the checkpoints relating to the installation of the
amplificr in Section 3.5 should be strictly adhered to.

(1)
(2)

(3)

(4)

Ambicnt temperatures: 0 to 55°C during operation
, -55 to 70°C during storage
Ambient humidity
Max. 9% rclative humidity during opcration (no dew or condensation)

Max. %% rclative humidity during storage

High levels of humidity and moisture cause a deterioration in the insulation and accelerate
parts dcterioration. Although there is no nced for special dehumidification measures, the
system should not be installed in a location susceptible to humidity or moisture.

Vibration

5to 10 Hz, 2.5 mm amplitude

10 to 30 Hz, 1G

Shock: 5G, 10 to 12 ms

Atmosphere ’
Avoid using the system in an cnvironment characterized by high concentrations of dust or dirt
and of spray lype organic or corrosive gases.

3.2 INPUT POWER SUPPLY

(1)

Input voltage: AC 200/220 V

(2) Power line frequency: 50/60 Hz ; + 1 Hz, 3 phases
(3 ) Power consumption
Servo motor 3-phase power supply (servo amplifier input)
Modcl Nominal Max. speed Input KVA per axis with Input A per axis with 170V,
(KW) (rpm) 100% output (1) 100% output (2)
HA40 0.5 2,000 1.0 34
1 HA43 0.5 3,000 1.0 34
HAS80 1.0 2,000 1.6 5.4
HAS3 1.0 3,000 1.6 54
HA100 2.0 2,000 2.7 9.2
HA200 3.5 2,000 4.7 16
HA300 4.5 2,000 5.9 20

NOTE: (1) The thermal KVA capacity of the power supply which is adequate is indicated in column (1)

of the above table: However, when the motor accelerates, instantaneous power is required
which is two to three times the power listed in the table. This means that the power supplied
to the servo amplifier connector should be affected by minimal voltage fluctuation so that a
voltage range of 170V to 242V can be maintained.

(2) See column (2) for the current capacity of the power supply.
(3) The power capacity applying when a multiple number of axes are used is equal to the sum of

the capacities of each individual axis. For instance, the power requirement for using 3 axes,
HAS80 + HA100 + HA300, simultaneously is 10.2 KVA, 34.6A.



3. INSTALLATION AND ADJUSTMENT PROCEDURE
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Pal

NOTE: (4) 1fit is clear that the motor cannot be operated at its maximum rpm due to limitation on the
part of the machinc or detector, the “nominal (KW)” listing of the motor will be reduced and,
as a result, the values in columns (1) and (2) will be reduced. The values in column (3) remain
unchanged.

(5) I the duty rating of the machine is not known, use the values in column (3) for designing the
thermal requirements of the power board and other cabinets. Depending on its duty, the heat
dissipation of the actual machine will be somewhere between the values in column (3) and (4).

(4) Input transformer :
Insert a power transformer into the input with any supply voltages which is not listed above.

33 MAIN CIRCUITRY WIRING
33.1 CONNECTIONS DIAGRAM

Shorting bar m\ j T t

’
Remove the shorting wire > G =
for EMR connection, cCDFP
SERVO AMP — Note (5)
MR—SEZ2 0O

s

EMR BG’I(‘IZR ST U‘VV
L ——— e —— el A S
..°_l-_ i Y I

3PH = - ~lef=tf=
50/601:z —’\S - elefe]=
200/220V ———a™ O - o S G B
NF T
Notc (2) As scen from load side
J [>) [5) <) <)
MOTOR
HAEZZAC -
o ] -] -]

With + command With — command

E
Note (6) {Lé: » Dfinition of motor rotation direction
Ne¢ N
D

—_— Note (1)

Plug pin symbols —
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33 MAIN CIRCUITRY WIRING

Notes:

(1)

(4)

(5)

(6)

(7)

A 200V class of servo amplifier is used. There is no need for a power transformer provided that the
power supply specifications are satisficd. A step-down insulating transformer should be used with a
class 400V servo amplifier or above. A transformer is not provided in the main circuit area and so
this arca must be grounded. The above figure does not show the power transformer provided for
export specifications.

The power supply terminals R, S and T of the servo amplifier may have any phase sequence.
However, when many axes arc used, connection should not be made between terminals with different
symbols.

Precautions for connecting the servo amplificr terminals U, V, W

(a) The phase sequence rclationship between the servo amplifier terminals U, V and W and the
motor pins A, B and C must be strictly adhered to.-An incorrect phase sequence can lead to
motor vibration or rapid rotation, and is dangerous.

It is not possiblc to make the motor run in reverse by changing the phase sequence.

(b)) Under no circumstances should the connections be made so that there is a danger of power
being supplied 1o the U, V and W output terminals of the servo amplifier.
Also avoid connections where there is a danger of the U, V and W output terminals of the servo
amplifier being grounded or connected to ground in error. This may damage the scrvo
amplifier.
Servo amplificr terminals B and R are connected by a shorting wire. This wire should be removed
for EMR (emergency stop) conncction. When the EMR contact opens, the servo operation will stop
rapidly by the most reliable means.
Servo amplifier terminals D and C have been connected by a shorting bar. This bar should be
removed and the connections made as shown in the figure when a regenerative option is employed.
(Refer to Section 7.4.(6).)
The regencrative option will generate heat and so measures must be taken with the surrounding area
and connected wires to safeguard against fire.
The Cannon plugs which are used will differ according to the motor. If the motor has an
clectromagnetic brake, reference should be made to Section 5.2.2 for the connections diagram of the
brake exciter circuit.
Reference should be made to Section 5.2.4 for the terminal box type of motor.
The cautionary notes in Sections 4.1 and 4.2 should be strictly adhered to.

Connccting the EMR contact to the servo amplificr terminal B gives a 2-system configuration with
different emergency stop functions (alarm codes 55 and 57). A current of approximately 30mA
flows to the EMR contact per axis under 200V and 60 Hz power supply conditions. Once
emergency stop occurs, it cannot be releascd unless resetting is performed at the NC unit even if the
EMR contact opens again.
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33.2 Camnon Plugs Used

Motor type Motor end - Cannon plug used
connector
HAA40C .
HA43C E— To amplificr
HAS80C 1 I l ‘ ’
HAS3C MOTOR .
MS3102A22-23P | f [
MS3108B22-235  OF S
MS3106B22-235 l r__/
HA100C
HA200C I To amplificr
HA300C
MOTOR
MS3108B24-10S or [
MS3106B24-10S | e’
HA40CB * The figure shows the “DC QOFF”
HAS0OCB status. ] To amplificr
- . BRAKE MOTOR
Power ‘
MS3102A22-23P R e
excitation
MS3108B22-235  OF | 2 _—————en
:MS3106B22- 235 \ B XX
HA100CB * The figure shows the “DC OFF” H
HA200CB status. I To amplifier
HA300CB ‘
BRAKE MOTOR
MS3102A24-10P MS3108B24-105 OF ﬁ E
= MS3106B24-10S ' v j
A B .
o o v
MS3108B10SL-4S OF ,——LTL_J _______
MS3102AIOSL'4P MSSlOGBlOSL-lS B M
»
NOTE: (1)Seclect the MS 3108 angular plug, MS3106 ‘r
straight plug cable clamp (MS3057) or a piping =3
connector,  — —18 AN
(2 )Theposition of the Cannon connector key should I
be set in the motor flange direction.
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333 CABLES USED

Note (2) Note (3) Note (4) Note (5)
U, vV, W Grounding Gl1, G2 P, D For
{motor main wire (motor (motor (optional clectromagnetic
circuit) ground) thermostat) regencrative brake
resistance) excilation
MR-$40 2mm? min 2mm?® min 0.5mm? min 2mm? min 0.5mm? min
MR-843 | (3.5mm® max) | (3.5mm? max) | (3.5mm? max) (3.5mm? max)
MR-S80 2mm?® min 2mm? min 0.5mm? min 2mm? min 0.5mm? min
MR-S83 | (3.5mm’ max) | (3.5mm? max) | (3.5mm? max) (3.5mm? max)
MR-S100 3.5mm? min 3.5mm? min 0.5mm? min 3.5mm? min 0.5mm? min
(8mm?* max) (8mm* max) (3.5mm? max) (3.5mm? max)
MR-$2(0 5.5mm? min 5.5mmy? min 0.5mm? min 5.5mm? min 0.5mm? min
(8mm* max) (8mm* max) (3.5mm? max) (3.5mm? max)
MR-S300 5.5mm? min 5.5mm? min 0.5mm? min 5.5mm? min 0.5mm? min
(8mm’ max) (8mm* max) (3.5mm* max) (3.5mm? max)
Notes:

(1)
(2)

The cables siyes contained inside the parentheses in the above table indicate for reference
purposcs the restriction imposcd by the dimension of the cap soldered to the Cannon plug cap.
The *“internal regulations” rclating to the identification of the grounding wires arc indicated for
reference purposes.

1.

(1]
2]

140-14 Green marking for grounding wires

Except in the instances described below, the grounding wires for grounding work must be
marked in green.

When the cable can be identified at a glance as a grounding cable such as when, for instance,
the grounding cable is connected separately from other wires or cables

When, in cases where one conductor in a cable, tough rubber sheathed cable or cord each with
a multiple number of conductors is used as the grounding wire, that conductor is a bare wire
or it has a green or yellow striped pattern

Note:

In cases where one conductor in a calbe, tough rubber sheathed cable or cord cach with a
multiple number of conductors is used as the grounding wire, no other conducior except that
with the green or yellow striped pattern must be used as the grounding wire.

If it is absolutely necessary that any other conductor except that with the green or yellow
striped pattern must be used as the grounding wire, green-colored tape must be used at the
end or in an appropriate location to identify that this is the grounding wire.

~— —~~
W
- - -

[= WV,

Twist the G1 and G2 connecting wires.

The regenerative option generates heat and so flame-resistant wires must be used or the wires
must be subjected to some kind of flame-resistant treatment.

Use shield wires for electromagnetic brake “DC OFF.”

Select wires with excellent beinding properties if the operating conditions of the motor are such
that the motor will move. '

10
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3.3.4 Toaminal Box Motors (Special Models)

SERVO AMP
Power
N O & bxake M1
o Marking | Sckkrics
Dctails \eruimal aciaion BGIGR S TUVW
Dlectromagnetic brake Bluc M4 L0 L O
(wheo designatcd) Bluc M4 ) M5
Red M4 '
Motor thermostat )O(
o Red M4
8} M4
Molar winding A% M4
w M4
Motor ground Notc 2 M5

1) Pay attention to the model name of the servo motor since the terminal box type of scrvo motor is
a special product.
(HA40 — HA3), HA40B — HA300B)

2) Usc onc of the screws marked with an asterisk * in the figure below as the grounding terminal.

3) When an clectromagnetic brake is provided, a surge absorber (ECR-C10DK221) can be installed
inside the motor terminal box. Installation procedure diagram N109D132.

Dctail of motor tcrminal box
Terminal box scat M952C333H20
* Pan hcad scrows with SW MS x 0.8 x 12 (x4)
Taminal bax top M953CG600H01

Pan hcad screws M4 x 0.7x 6 (x2)
. 55 33.5 , »
N
AN
S
0.8 Q

0

N,

Rt 3
—

,0.
[+ N
v " Solderkess tcrminal

—A
1k
ARA

® The direction of the 22 mm diameter hole can be changed in 90° increments for this terminal box.
The terminal box is shipped from the manufacturing plant in the state which is shown in the outline
drawing. The direction can be changed by removing the screw shown in the figure by the asterisk.

® When a spare part is required because the corresponding part has been damaged, make a note of the
parts number shown in the figure and order from your MITSUBISHI representative.

‘

11



3. INSTALLATION AND ADJUSTMENT PR OCEDURE
3.4 OPTIONAL REGENERATIVE RESISTANCE CONNECTIONS

34 OPTIONAL REGENERATIVE RESISTANCE CONNECTIONS

Shorting bar
00O
CDFP c D P
MR-S MR-S
amplificr amplificr
Standard type Oplional regencrative resistance type

NOTE: 1. With the standard typc of amplifier, remove the shorting bar connected to the D and P
terminals, and connect the optional regencrative resistance to the P terminal.

NOTE: 2. Change the servo paramcter ORT (regenerative time constant) data.

Standard Optional regenerative resistance
ORT 4680 3010

NOTE: 3. Usc three optional regenerative resistances for one axis. Use wires which are at least 2.0 mm
thick.

12
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35 PRECAUTIONS ON INSTALLING THE SERVOAMPLIFIER

(1) The servoamplifier is designed to be installed in a cabinet for containing a high-voltage distribution
pancl. Do not install the cabinet where it will be directly exposed to sunlight, near heat-emitting
bodics and outdoors.

(2) The ambient conditions within the cabinet (temperature, humidity, vibration, atmosphere) must
conform to conditions listed in Item 3.1, “Specifications on the servoamplifier.” The cabinet to be
used with cutting machine tools must be the sealed type; the cabinet should be designed in
accordance with “Meldas 300 series connection manual,” for BNP-B3484.

(3) The servoamplifier is designed to hang on a wall; be sure to fasten it securely vertically (so that the
printed circuit board is visible from the front of the cabinet) on the cabinet’s wall with bolts. (See
diagram below).

(4) Install the servoamplifier in a location, where it can be inspected and replaced easily. On the ambient
space required for installing the servoamplifier, see the diagram of the external dimension for
installing it.

(5) The servoamplificr will dissipate some heat; hence, other equipment and parts must be installed at
a relevant distance above and below it so that heat will not accumulate in its immediate vicinity. (See
illustration).

(6) When theinterior of the cabinet is cleaned with compressed air in order to blow away adhering dusts,
avoid blasting the scrvoamplifier.

(7) Since the regeneration option generates heat, when it is to 4 ”’““”’“’““’; Top
be used frequently, its temperature will rise to a high 40 m 4
degree. Therefore, do not install it against a weall that will  or more =r- :%rgf
be adversely affected by heat. Furthermore, in the case of intaial /
modcls where two or more resistances are used in parallel, ' MR-S 4

%
they must be spaced apart adequately —more than 70 mm ! %
apart. Ao

(8) For noise abatement of the servoamplificr, see “Mcldas | S"“"I.ﬁ ) mxtace
300 scrics connection manual.” 10 m or morc [ L

(9) The bus cable connecting the servoamplifier (excepting s ’
the AMP-AMP cablc that is less than one meter long), the ] 4
detector cable, and the detector cable leading to the Om / \1;
detector’s I/F box must be clamped as illustrated. In jop m | ™ ™ Y Botiom
addition to serving to securcly support the cable, it also ™ 7
serves to shield the cable. The proper installation of the 5
cables is necessary to prevent misoperation of the system J 4
from noiscs generated from ignoring this precaution. TIITTITTIITIIIITT S
For details on the proper installation of the cables, refer
to “Meldas 300 series connection manual.”

Servo-
amplifier
of
clampod plate
- cables
(Exampic)
Clamp
. hardware
Shicld cover
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3. INSTALLATION AND ADJUSTMENT PROCEDURE
3.6 PRECAUTIONS ON INSTALLATION OF SERVOMOTOR AND DETECTOR

3.6

PRECAUTIONS ON INSTALLATION OF SERVOMOTOR AND DETECTOR

(1) PRECAUTION AGAINST OIL AND WATER

a.)

b.)

c.)

d.)

)

f.)

The servomotor is not strictly proof against oil and water. Therefore, adequate precautions

must be taken to prevent cutting fluids and lubricants from contaminating the servomotor. If

cutting fluids and lubricants invade the servomotor, the insulation of its coil may deteriorate;

if the interior of the detector is contaminated, it may cause disfunction.

If the cutting fluid, etc. are likely 1o contaminate the motor, a protective cover must be placed

over the motor. Make surc that the protective cover is properly designed to adequately protect

the motor.

If the servomotor and detector arc to be used in an environment where their large protective

covers are inadequate to prevent them from being contaminated by a large quantity of cutting

fluid, we recommend you to use the “P” type, which are designed to protect the servomotor

and detector from contamination from liquid sprays.

Do no install the servomolor where a part of it will be immersed in oil or water. If the motor

is to be installed ncar the floor, constant drainage of the floor must be maintained; also pileup

of chips on the floor must not be permitted.

Adcquale drainage of oil and water on the mobile table and slide cover must be maintained.

Make sure that:

(1) The motor on a mobile mounting does not move under a drainage hole for draining oil
and water. .

(2) Oil and water accumulated on top of the slide cover or table do not splash on the motor
when the slide cover or table moves.

(3) Oil and water accumulated on the slide cover do not drip onto the motor from the wiper
when the cover shrinks or stretches.

The servomotor must be installed,where it is not exposed to contamination from oil and water,

ventilation is good, its installation and removal can be done easily.

(2) PRECAUTION AGAINST GEAR OIL

a.)

b.)

(Sidc of machinc) Gear

The servomotor can be instalied with the shaft positioned horizontally or with the shaft
positioncd vertically. If the shaft is mounted facing up vertically, precautions must be taken to
prevent oil of the machine’s gear box dripping down into the motor. In this case, the oil seal
on the shaft is not adequate for preventing contamination from the dripping oil.

Regarding the oil level and pressure in the gear box: The oil level in the gear box must always
be lower than the lip of the oil seal of the servomotor’s shaft, while it is being installed, and
likewise when it is in operation or stationary. When the oil level is above the level of the oil seal,
oil may leak into the motor. Some servomotors are not equipped with oil seal on the shaft end;
make surc you are ordering the required type of motor. Provide the gear box with a ventilation
hole 1o prevent atmospheric pressure from buiulding up inside the box.

HA100
servomotor
X ] MODEL g’;‘;g HA200
Oil surfacc . HA300
e — Hecight from
- center of .
motor shaft. 20 25
h = mm
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3. INSTALLATION AND ADJUSTMENT PROCEDURE
3.6 PRECAUTIONS ON INSTALLATION OF SERVOMOTOR AND DETECTOR

(3) DETECTOR

a.) Take adequate preventions to avoid shocks on the servomotor’s detector while it is being
hauled and installed. Provide it with a protective cover against things banging against it, tools
deoppud on it, and workers sitting or mounting on it. Avoid a design of the machine that
requires pounding a coupling on the motor shalt because it may damage the detector.

b.) Theinstallation of the machine should be designed with the detector’s connector connected on
the “A" side, as illustrated.

The connector can be connected in the other three directions (B, C and D); however, then the
installation of the servoamplificr becomes complicated and errors in installing it may occur.
Therefore, installation other than in the “A” dircction should be avoided as much as possible.

Symbols of diroction in which
the detector’s connector

can be connected.

(The “A” side is standard.)

Torminal box or the motor’s connector

¢.) The motor and the detector have been accurately matched (their polarities are matched) at the
factory. If the detector is replaced with another kind or if the direction of the conncector is
changed, regulation of the motor may become impossible or cause overspeeding.
The factory matched relationship between the detector and the motor should not be changed.

The direction of the connection
should not be changed.

(4) CONNECTOR AND CABLE

a.) The connector should be faced downwards.
If the motor is to be installed vertically or slantwise, install a trap on the cable.

| Cablc trap
Top l"”'ll 1 Top
I = ==
‘g Bovtom Mol F E-E Boiom --ET—:
Conncctor g —~
Conncctor

b.) The standard Canon plug is not waterproof.
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3. INSTALLATION AND ADJUSTMENT PROCEDURE
3.6 PRECAUTIONS ON INSTALLATION OF SERVOMOTOR AND DETECTOR

¢.) Oiland water may be conducted by the cable onto the motor and detector; as a result, they may
be damaged. Make sure that oil and water are not conducted by the cable; also make sure that
the cable is not immersed in pools of oil or water. (See following illustrations.)

8 b
6666 ddo

: 6 "t b
&9v}1:f}'111 2ol L Lo L L7 ‘(—_) COVER

-

d.) Thecable must be installed with great care to avoid twisitng the cable and to prevent the cable’s
weight from imposing a wrenching stress on the connector.
If the motor is used for mobile operation, the radius of the cable must be the type appropriate
for such service with adequate life cycle.

¢.) The cable must be installed so its insulation will not be subject to cut by sharp chips, not rub
against angular parts of the machine, or stepped on by workers or run over by vehicles.

(5) CONNECTING AND DISCONNECTING THE CONNECTOR.

a.) The connecting and disconnecting of the connector is strictly prohibited while power is on.
If this warning is disregarded, the motor may be damaged beyond repair; also this motor may
suddenly turn or drop; there is the danger of a highvoltage arc also occurring. The Canon plug
should be securely fastened with wire.

b.) Whenpower is off, the detector for detecting the absolute value r emains functional because it
is powered by a battery. When the detector’s cable is disconnected, the absolute position of the
cable connection will be lost. Hence, in order to forestall the inadvertent disconnection of the
cable’s plug, it should be securely fastened with wire, and a sign must be posted besides it
saying, “Do not disconnect even if power is off. '

¢.) The Canon plug is designed to be securely fastened by hand. Adequate space should be
provided around it so that manual fastening can be performed easily.

(Mal-function)
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3. INSTALLATION AND ADJUSTMENT PROCEDURE
3.6 PRECAUTIONS ON INSTALLATION OF SERVOMOTOR AND DETECTOR

(6) USAGE OF MOTOR AND DETECTOR WHERE THEY ARE SUBJECT TO CONSTANT
VIBRATION

The Canon plug and cable clamp of the motor and detector must be securely fastened with wire. The
cable’s weight, as well as the diameter of its slack, size of the clamp, and other factors must be optimized
to prevent vibrational stress from t ransmitting to the cables’ connection. Make extra sure all connections
arc fastened securely.

The necessity for retightening of the Canon plug and cable clampduring periodical inspections should be
clearly stated in the machine’s maintenance manual.

¢ HOLES IN COUPLING TO SECURELY FASTEN IT WITH WIRE TO THE CONNECTOR.

In order to forestall uncoupling of the connection from Sccured
vibration and shocks, the coupling nut is provided with with wire
three “safety holes” through which wire can be
- threaded for sccurely fastening the nut to the connec-
tion. When the machine is to be used under normal
environmental conditions, this precaution is not
necessary.,
(The following is extracts from the catalogue referring
to this safety precaution)

¢ The cable clamp is also provided with two holes (see il- Safcty holes
lustration) for safely securing it with wire. at 3 places
¢ The location of the safety holes of the connector may differ
somewhat with different {»rands.

® The wire (0.813, anncaled stainless wire) used for
fastening the plug and clamp must have the mechanical _iu_
strength and case of handling, such as QQ-W-423, !
FORM-1, FS 304, CD-A, 0.032 inches.

® The optimum tightening torque of the coupling nut: @
This connector is designed for simple tightening by ya Safcty bole
hand; no dedicated tool is needed for tightening. y
Where the connection is subject to vibration, it must be
securcd against vibration with wire. The torque is not specified by MIL standards.
When the connection is for installation in aircraft, it must be secured with wire.

2

(7) Theservomotor and detector must not be used in the design of a machine, which requires the motor’s
alteration for retrofitting it on the machine.
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3. INSTALLATION AND ADJUSTMENT PROCEDURE
3.7 CHECKPOINTS FOR POWER ON AFTER INSTALLATION

3.7

CHECKPOINTS FOR POWER ON AFTER INSTALLATION

(1) Before switching on the power.
After connecting the main circuitry wires and cables, check the points below before switching on the
power.

(1]
2]
&)

[4]

(51
9

[7)
8]
9]
(10]

Has the 3-phase AC 200/220 V power supply been connected to the R, S and T terminals of
the terminal board?
Has the motor power line been connected properly in phase with the U, V and W terminals of
the terminal board?
When the optional regenerative resistance is not attached, are terminals D and P on the
terminal board (top part) shortcircuited?
When the optional regenerative r esistance is attached, are terminals C and P on the terminal
board (top part) connected properly?
When the optional regenerative resistance is attached, has the shorting bar between terminals
D and P on the terminal board (lop part) been removed?
Have the cables from the NC system and cables from the CN1B of the other axes been
connccted to connector CN1A?
Has the cable from connector CN1A of the other axis or the termination conncclor been
connected to connector CN1B?
Has the cable from the detoctor been connected properly to the RF01 or RF31/33 card?
(Refer to the cable system diagram in Appendix 2 for the correct connections.)
Has the RFO1 card been properly installed in the unit? (Do the projections which project from
the small CON1, 2 and 3 holes project on the same surface as the top CON1, 2 and 3 surface?)
Has CS1 (axis number sctting) on the RF01 card been set properly?
Have the RFO1I card and RF31/33 card scttings been made properly?
Have the servo parameters been sct properly on the NC screen?
If there is a fear of irregular running with the initial model, the effects can be reduced by
switching on the NC power and limiting the motor torque by reducing the ILP and ILN servo
paramcicers before the NC and servo amplifier are actually connected.
Example: 13. ILP 1230 — 500

14. ILN  -1230 — -500
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3. INSTALLATION AND ADJUSTMENT PROCEDURE
- 3.7 CHECKPOINTS FOR POWER ON AFTER INSTALLATION

(2) After switching on the power

The normal 7-segment display appears after the power has been switched on.

3-phasec AC 200/220 V power ON

ol NC power ON standby

NC power ON
=TF Initial data
e communication
e with NC )
s (instant display) During cmcrgency stop
; B
whenao | [2]7]  Ready OFF, i _ {
alarm has savo OFF | E Y |
ariscn,
Rcady ON Sclected i
( instantly) : Emcrplncy sicp :
Alarm code) 7]  Ready ON, | l
nmrs| = savo OFF - | |
mlw |
b J
EZ] Rcady ON, scrvo ON

Normal opcration
NC powar OFF
g ) Right-hand scgment of
{b1] [C1] [d1] dcnotes the
axis numbcr.
NC power ON (Axis 1 is uscd as theexample in
] this casc.)
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4. TROUBLESHOOTING
4.1 7SEGMENT DISPLAY -

4. TROUBLESHOOTING

4.1 7T-SEGMENT DISPLAY

The status of the amplifier is indicated by the 7-scgment display in the center of the amplifier.

The alarm code appears when an alalrm has arisen.

MR-S amplifier status displays

Display

AA During initialization; NC power ON standby (when NC power is
turned from ON to OFF)

Ab During initialization; NC power ON standby (when NC power is
turned from OFF to ON and when NC power is OFF)

AC During initialization; start of communication between NC andamplifier

Ad During initialization; termination of initial parameter reception

AE Termination of initialization

b# Ready OFF

C# Servo OFF

d# Servo ON

E* Warning

. Alarm
WD error

# : Axis number

*

: Warning number (sce next page)
: Alarm number (sce next page)
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, 4. TROUBLESHOOTING
4.1 7-SEGMENT DISPLAY

SERVO-ALARM AND WARNINGS

b ABBREVIATION NAMLE NAME Keset
10 uv Under voltage PR
11
12 ME}L Memory error AR
13 CE exiernal clock error PR
14 wD Waich dog error PR
— 15 ME2 Memory error PR
I RD Kolor position detect error T PR
17 bE Board error PR
PR
20 NSi No mignal (mamn board) PR
21 NS§2 No signal (add on board lnc) PR
22 Ns23 No signal (add on board IN) PR
A
B 24 NSs NoO signal PR
o5 bAa Hattery slarm PR
2
27
a0 OR (wer regeneration PR
kY] OS Onver speed (20073600 rpm) PR
- 2 oc Over current rR
a1 ov Over voltage I'R
KN DP Dara paniy PR
as DE Data error PR
an TE Transfer error PR
27 PE Parameler error (misahize) PR
40
=
41
42
FY)
N OHF Fin over heat NR
46 OHM Motor over heat NR
47
(\ 50 OoL1 Over Joad (150% 1 sec) NR
s Ol.2 Over load (C.LIMIT 0.5 sec) NR
52 oD Over droop NR
53
34
h&] EM Emerpency NR
56 oa Other axis alarm NR
r 57
EO WOR Warning over regeneration .
El woL Warning over load
E2
E3
E4 WPE Warning parameter error *
( ES WAB Warning absolute detect error
E6 WOT Warning over Imvel M
E? NCE NC emergency .

Warning on “resctting™: Reset when power of PR:NC is OFF; reset is possible when NRINC requires resetting,
* These are displays of wamings; the servosystem will not be turned off; resct when the displiay shows AR:MR-S and the power
of the servoamplifier is OFF.
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4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

42

TROUBLESHOOTING

When trouble arises, refer to the following items and remedy the trouble.

42.1
422
423
424
4.2.5
4.2.6
4.2.7
4.2.8

Occurrence of servo alarm

No amplifier mounting (alarm at NC side)

Vibration or vibration noise

Poor cutting surface accuracy; poor ciricularity

Overshooting during positioning

Surge feed with 1 pulse feed

No scgment display even when power is switched on; alternatively, @ @ appears.
No change in segment display from [Fi[&] even when power is switched on;
alternatively, [F]7] ,[BIE] appecar Tor an instant and then display returns to
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4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

421 Occurrence of scrvo alarm

(1) Alarm numbcr : Insufficicnt voltage
This detects a drop in the 3-phase AC 200/220V supply voltage. (S, T phases)

Cause Verification method Remedy
1 3- phasc AC 200/220V drops | Check input voltage using Re-cxaminc power supply
below 160V (£5%) voltmeter. facilities.
2 Instant failurc of 3-phasc Check inpul voltage using
AC 200/220V synchroscope and verify
whether it fails instantly,
Approx. 25 msec or more
with 200V input voltage

(2) Alarm numbcr : Memory crror 1
This detects an EPROM check sum error as well as SRAM and 2-port RAM check errors during
initialization.

Causc Verification method Remedy

1 EPROM check sum crror Try replacing with problem- | Replace EPROM.
frcc EPROM of another

axis.
2 SRAM, 2-port RAM check | Try replacing with problem- | Replace RFO01 card.
crror free RFOI card of another
axis. CS1 SW must now be
’ changed. = Sce replacement

of servo amplificr control
cards in Scclion 5.1,

(3) Alarm number : Extcrnal clock malfunction
There is something wrong with the clock pulses sent from the NC and the servo amplifier software
docs not finish processing within the specified time.

Cause Verification method Remedy
1 Disconnected connector of Conduct visual check. Connect properly.
cablc between NC and ® 2RFOI card CN1A,
amplificr or between CN1B
amplificrs. ¢ 2NC side
2 Servo amplificr software is Replace RFO01 card.

not functioning properly.

3 Defective cable between NC | Replace cable with that of Replace cable.
and amplifier or between another axis. Docs alarm :
amplifiers. ‘ result for that axis?




4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

(4) Alalrm number : Watchdog
The scrvo amplifier software does not finish processing within the specified time.

Cause Verification method Remedy
1 EPROM has not becn Check visually whether it has Mount properly.
mounted properly. been mounted at location

marked on EPRON,
Have any of EPROM pins

been bent?
2 Damaged EPROM. Try replacing it with EPROM Replace with probiem-
of other axis or problem-free frecc EPROM.
EPROM.
3 Malfunction on RF01 card or Trying replacing it with other Replace with problem-
add-on card (RF31/33) axis card. free card.

CS1SW on RF-01 card must
now be changed.

— See replacement of servo
amphfier control cards in
Section 5.1,

(5) Alarm number : Memory error 2

During initialization, there was a parity error or 2-port RAM malfunction when the initial data were
communicated with the NC system.

Cause Verification method Remedy
1 Decfective cable between NC Replace cable with that of Replace cable.
and amplifier or between another axis. Does alarm result
amplifiers. for that axis?
2 High noise level in cables Disconnect relays, con- Remedy noise.
between NC and amplificr and | nectors which go ON, OFF — See amplifier installa-
between ampilifiers. during initializing. tion cautions in Section
3.5
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4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

(6) Alarm number : Magnetic pole position detection error
Output signals of U, V and W phases of OSE5K-6-8-108 detector (mounted on non-load side of
motor) are all high or low.

Cause

Verification method

Remedy

Disconnected detector connec-
tor

Conduct visual check.

(Any disconnections?)

® CN2 of RFO01 card

® Cannon connector at detec-
tor side

Mount properly.

Dcfective cable between
amplifier and detector

(1) Observe pins 4, 5 and 6 of
RFO1 card J4 in emergency
stop status and check
whether signals are allhigh
or low.

(What happens when cable
1s shaken?)

(2) Try replacing cable with
that of other axis.

Replace cable between
amplifier detector.

Defective detector

Try replacing detector with
that of other axis.

(Remember that zero point will
shift slightly.)

Replace detector.

Incorrect servo parameter STY
sctting

Parameter setting has been
madc for conncction although
detector has not been
connected to RFO1 card.

Set correctly.
See dctails on servo
parameters in Section 7.

Incorrect servo parameter
MTY sctting

Parameter speed detector sett-
ing (ENT) is 0 or 1 although
standard encoder (OSESK-6-8-
108) has been connected to
RF01 card.

Set correctly.
Sce details on servo
parameters in Section 7.




4. TROUBLESHOOTING
4.2 TROUBLESHOOTING

(7) Alarm number : Circuit board malfunction
The A/D converter on the RFO01 card did not opcrate properly during initializing.

Causc Verification method Remedy
1 Defective RFO1 card Try replacing with RFO1 of Replalce card.
another axis,

CS1SW of RF01 card must
now be changed.

— Sce replalcement of servo
amplifier control cards in
Scction 5.1,

(8) Alarm number : No signal 1
This is the differential signal of the cncoder which is connected to the RFO1 card, and it sets a pair
of signals to high or low.

Cause Verification method Remedy
1 Disconnected detector connee- | Conduct visual check., Mount properly.
tor (or is becoming ® CN2 of RFO01 card
disconnected) e Cannon connector at detec-
tor side
2 Defective cable between Try replacing cable with that Replace cable.
amplifier and detector of another axis.
3 | Defective detector Try replacing detector with Replace detector.
that of other axis.
(Recmember that zero point will
shift slightly.)

(9) Alarm number : No signal 2

This is the differential signal of the encoder which is connected to the RF31/33 card, and it sets a pair
of signals to high or low.

Cause Verification method Remedy
1 Disconnected detector connee- | Conduct visual check. Mount properly.
tor (or is becoming ® CN3/33 of RF31/33 card
disconnected) e Cannon conncctor at detec-
tor side
2 Defective cable between Try replacing cable with that Replace cable.
amplificr and detector of another axis.
3 | Dcfective detector Try replacing detector with Replace detector.
that of other axis.
(Remember that zero point will
shift slightly.)
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(10 )Alarm number : No signal 3

The output of the resolver which is connected to the RF33 card is 0 V.

Cause

Verification method

Remedy

Disconnected detector connec-
tor (or is becoming
disconnected)

(1) Condust visual check.

® CN33 of RF33 card

¢ Cannon connector at detec-
tor side

(2) Observe signal between
RF33 check pin CP2-1 and

3 on synchroscope.

I
IR

222K
(Emergency stop slatus)

Mount properly.

t9

Defective cable between
amplifier and dctector

Try replacing cable with that
of another axis.

Replace cable.

Defective RF33 card

(1) Obscrve signal between
RF33 check pin CP1-1 and
3 on synchroscope.

3.5~5.5v
224

(2) See 1-(2).
(Emergency stop status)

Replace RF33 card.

Defective detector

Try replacing detector with
that of other axis.

Replace detector.

(11 )Alarm number : Battery malfunction

The voltage of the RF33 card battery has dropped.

Cause

Verification method

Remedy

1 Battery voltage drop Aftér switching power OFF, Switch ON power daily
measure voltage at both ends for 2 or 3 days.
of battery. (Power ON for 8 hrs a
Battery alarm if voltage drops | day)
below 3.20 V.

2 Defective battery

When malfunction persists
cven when above remedial ac-
tion has been taken

Replace battery.

See Section 2.2 for
battery replacement.
See Section 8.4 for
procedure after replace-
ment.
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4.2 TROUBLESHOOTING

(12)Alarm number : Excessive regencration
This detects overheating in the regencrative resistance. (Since this is detected by the software, the
calculated values will be cleared when the servo amplifier power is turned ON and OFF. As a result,
the r esistance may be damaged if the power is repeatedly turncd OFF and ON after this alarm has

arisen.)
Causc Verification method Remedy
1 | Incorrect servo parameter ORT = 4680 (no optional Sct properly.
ORT setting regencrative
resistance)

= 3010 (optional regenera-
live resistance
provided.

2 | Acceleration/decceleration
frequency has exceeded
specification

Mecasure the number of
acceleration/deceleration times
with rapid traverse for 1 minute
with opcration program used when
alarm occurred, and check whether
this number agrees with allowable
frequency.

— Refer to checking the frequency
of position repeatibility in
Appendix §.

(1) Reduce repeating
frequency.

(2) Reduce r apid
traverse rate.

(3) Add optional
regencralive resist-
ance if one has not
been added.

3 | Power transistor used for
regeneration has been dam-
aged by shortcircuiting

Use a tester to check resistance of
powcr transistor.

+ - Defect
ternunal| terrunal P el
C E Several hundred Shonarcus
E C ohms or infiuty
infaury Shortcurcui
or several
hundred
ohms
C B Several hundred Shonarcun
B C ohms or infirury
Inliruty Shoncircus
or several
hundred
ohms
B E Several hundnad Shonarcus
E B ohme or inliniry
Severnl hundred Shonarcui
ohms OF several
hundred
ohms
E
B

Replace power transis-
tor or replace unit,
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(13 ) Alarm number : Excessive speed
- This dctects any specd that exceeds the allowabale speed of the motor.

Cause

Verification method

Remedy

Incorrect servo parameter
MTY setling

Has setting been made for use
of 2000 rpm specification mo-
tor although 3000 rpm
specification motor is being
used?

Set properly.
See details on servo
parameters in Section 7.

Incorrect servo parameter
RNG setting

Has proper setting been made
for detector which is being
used as position detector?

Set properly.
See details on servo
parameters in Section 7.

Incorrect servo parameter PIT
sctting

Has sctting been made
properly in millimeter or
degree units for ball screw
lead?

Sctting does not necessarily
agree with special gear ratio.

Sct properly.

Rapaid traverse ratc is too
high

Value of speed (rpm) = rapid
traverse rate (mm/min) / ball
screw leaol (mm) exceed
specifications of motor?

Reduce rapid traverse
rate.

Acceleration/deceleration time
constant is too low,
overshooting results

Try increasing
acceleration/deceleration time
constant.

Re-examine this time
constant.

Servo system is unstable and
overshooting results

Try increasing speed loop gain
VG1.

Reduce position loop gain
PGN.

Note: When PGN is changed,
OD1 & OD2 must be changed
in inverse proportion.

Re-set gain.

Malfunction in cable between
position detector and servo
amplifier

Any erratic running even at
low-speed feed?

Correct cable.

=
Malfunction in position detec- (1) Try replacing detector. Replace detector.
tor (2) If position detector and
speed dctector are separate,
try applying servo with
speed detector used as
- position detector.
¢ 0.1 u has been set although Check system spepcifications. Re-set parameter.
least command increment is 1
K.
(
C -
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(14 ) Alarm number : Overcurrent

A current excecding the permissible value has flowed to the DC bus inside the unit.

Cause

Verification method

Remedy

Servo amplifier output U, V,
W phases mutually
shortcircuited

Disconnect U, V and W wires
from terminal board and
disconnect Cannon connector
of motor. Use a tester to check
whether there is shortcircuiting
between any of the cables.

Remedy shortcircuiting

Servo amplifier output U, V,
W phases mutually g rounded

Use a tester to check between
U, V and W of terboard and
case.

Remedy grounding.

Decfective dpeed detection cable

Try replacing with problem-
free cable

Replace cable.

Mounting direction of speed
detector and parameter design-
ated do not match

Relationship between motor,
mounting direction of detector
and parameter is as shown
below.

Bit 15 Mounting
direction
0 AC
1 BD
A
|
D B
C

Correct mounting,

Or correct parameter.
Sce #17 STY in details
on servo parameters in
Section 7.

Defective speed detector

Try replacing with problem-
free detector.

Replace detector.

Defective RF01 card

Replace RF01 card.
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If an overcurrent occurs, a failed transistor module may be to blame.

Before proceeding with restoration, check whether the transistor module is problem-free by following the
procedure below.

Procedure for checking out the transistor module

No. Outline
1 Switch off the 3-phasc AC 200/220V input power.
2 Remove the RFO1 card, and unscrew the 4 screws of the metal plate at the front of the
unit and the 6 screws that mount the connectors.
3 Use a tester to measure the resistance between the terminals of the transistor module.
+ lerminnl ~ lerminal Proper resistance Defect
C E Severai bundred ohms Shoncircuit or infinity
E C Infinity Shonicircuit or several hundred
ohms
C B Several hundred ohms Shortcircuit or infinity
B C Infinity Shortcircuit or several hundred
ohms
B E Severnl hundred ohms Shortcircuit or infinity
E B Several hundred ohms Shoncircuit or infinity
(Tester: x10Q range)
MR-S200/300

MR-$40/43/80/83/100

'/ CZEI Ez C,

- 52 -

[ eRE : i
BiX Bl -

[ngﬁlg:: i 'I/-

B,X and B,X arc not used.

E; (o

4 Proceed to restore in the order of steps 2 and 1.
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(15 ) Alarm number {33}: Overvoltage

The DC bus voltage inside the unit has exceeded the allowable level (approx. 400 V)

Cause

Verification method

Remedy

Faulty terminal board conncc-
tion

Connection without optional
regenerative resistance

Shorting bar

3
&
é

o ©
CDP

Connect properly

Acccleration/deceleration
frequency is too high;
acccleration/decceleration time
constant is low

(1) Try increasing time
constant.

(2) Reduce frequency.

(3) Reduce rapid traverse rate.

(1) Increase time
constant.

(2) Reduce frequency.

(3) Reduce rapid
traverse rate.

Low acceleration/deceleration
time constant with unblanced
top/bottom axes

(1) Try increasing time
constant.

(2) Reduce frequency.

(3) Reduce rapid traverse rate.

(1) Increase time
constant.

(2) Reduce frequency.

(3) Reduce rapid
traverse rate.

Damaged regerative resistance

Use tester 1o measure resist-
ance across C and P of
terminal board:

Approx. 13 ohms at P(+),
C(-).

Measure about 3 minutes after
charge lamp has gone out.

Damage power transistor used
for regeneration

Mecasure resistance following
procedure described in (12)-4.
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(16 )Alarm number : Data parity
Parity error has occurred in data received from the NC.

Cause

Verification method

Remedy

Faulty connection of CN1A,
CN1B connectors on RF01
card

Check connections.

Correct connections and
screw down.

Defective cable between servo
amplifier and NC

Try replacing cable.

Replace cable.

Noise in cable between NC
and servo amplifier

(1) Take measures to counter
noise.
See checkpoints for install-
ing amplifier in Section 3.5.
(2) Noise arises with ON/OFF
timing of particular contac-
tor in power board.

(1) Take measures to
counter noise.
(2) Add spark killer, etc.

Defective NC card Try replacing card with Replace card.
(MC611, etc) problem-free card.
(17 ) Alarm number : Data error
Movement command from NC is abnormally high.
Cause Verification method Remedy

Faulty connection of CN1A,
CNI1B connectors on RF01
card

Check connections.

Correct connections and
screw down.

Defective cable between servo
amplifier and NC

Try replacing cable.

Replace cable.

Noise in cable between NC
and servo amplifier

(1) Take measures to counter
noise.
See checkpoints for install-
ing amplifier in Section 3.5,
(2) Noise arises with ON/OFF
timing of particular contac-
tor in power board.

(1) Take measures to
counter noise,
(2) Add spark killer, etc.

Defective NC card
MC611, etc)

Try replacing card with
problem-free card.

Replace card.
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(18)Alarm number [36]: Transfer error

The transfer of data periodically from NC has been interrupted.

Cause

Verification method

Remedy

Faulty connection of CN1A,
CNI1B connectors on RF01
card

Check connections.

Correct connections and
screw down.

Defective cable between servo
amplifier and NC

Try replacing cable.

Replace cable.

Noise in cable between NC
and servo amplifier

(1) Take measures to counter
noise. = See checkpoints
for installing amplifier in
Section 3.5.

(2) Noise arises with ON/OFF
timing of particular contac-
tor in power board.

(1) Take measures to
counter noise.
(2) Add spark killer, etc.

Defective NC card. (MCo611,
elc)

Try replacing card with
problem-free card.

Replace card.

(19 ) Alarm number : Parameter error

An ilicgal servo parameter has been transferred from NC during initializing,

Cause

Verification method

Remedy

PCm?

b

Illegal data range

Check upper and lower limits
of settings, and illegal
parameler numbers will be
displayed by NC. — See details
on servo parameters in Section
b

Re-set and set power
ON, OFF.

No correspondence between
scrvo parameter STY and
hardware selting

Relationship between STY and
hardware settings is displayed
below.

Cand Pammecy| 1ardware setting
conligues- STY KFOT RF31/33
txan S6(D1) | sSw1
RFO1 Xxx0 ° o
0 Y
+RF3 X004 | 5D | g88)
X X X5
RFO! L
X X X4
+wF | S| B2 nnn|

Illegal parameter number
is displayed by NC.

Re-set and set power
ON, OFF.

Illegal combination of RNG,
PIT, PC1, PC2 and PGN servo
parameters

Check upper and lower limits
of settings, and illegal
parameter numbers will be
displayed by NC as . — See
dctails on servo parameters in
Section 7.

Re-set and set and
power ON, OFF.

Unit conversion constant
transferred from NC is 0.

Illegal parameter number
is displayed by NC,

Incorrect NC parameter
setting
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(20 ) Alarm number : Overhceating of fins

The thermal protector of the fins inside the unit has bee tripped.

Cause

Verification method

Remedy

Amplifier is being used at a
continuous outpul current that
exceeds its rating

Reduce load.

Reduce acceleration/decelera-
tion frequency.

Reduce rapid traverse rate.
Reduce heavy culting time
ratio.

Same as left.

Overloaded regencrative resist-
ancc or regenerative power
transistor

Reduce acceleration/decelera-
tion frequency.
Reduce rapid traverse rate.

Same as left.

Defective thermal protector Check whether it functions Replace unit.
under no-load conditions.
(21 )Alarm number : Motor overhcating
The thermal protector built into the motor has been tripped.
Cause Verification method Remedy
Motor is being cmployed at an | Motor is hot to the touch. Reduce load.

output which exceceds its
continuous rating

Try reducing the load.

Reduce accleration/deceleration
frequency.

Reduce rapid traverse rate.
Reduce heavy cutting time
ratio.

Faulty connection in terminal
board

Motor is cold to the touch.

® Faulty terminal board G1,
G2 connection.

® Faulty moter Cannon con-
nector G1, G2.
Check G1, G2 using tester.

Connect properly.

Defective thermal protector

Check G1, G2 inside motor
using tester.

Replace motor.
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(22 )Alarm number : Overload 1
Operation has been conducted within the shaded arca of the thermal characteristics range int he
figure below.

cxrload
100 /
S Overload 2. Arca in which
50 (OLL. OLT) . opcralion is
) paramcticr scitings disablced by
currcot
.
Tunc
(scc) Arca in which continvous
opcration is pormittod
10 /
& /
5t Fuxcd value
1F X——248  Fixcd value
Fxcd value
0.5
1 1 1 1
100 200 300 400 500

Rated current ratio fo motor (%)

The values for the time and rated current ratio of the motor at O,D, X, Ain the figure will differ
according to the motor in question. Reference should be made to the table on the table ont he following
page.
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Motor O O X A
Level Time Level Time Level Time Level
HA 40 OLL OLT/10 sec. 250 % 10 sec. 500 % 1 sec. 555 %
43 OLL OLT/10 250 10 360 1 400
80 OLL OLT/10 250 10 410 1 455
83 OLL OLT/10 250 10 305 1 340
100 OLL OLT/10 250 10 290 1 320
200 OLL OLT/10 200 5 270 1 300
300 OLL OLT/10 180 5 245 1 270
NOTE: 1: Standard setting of parameters: OLL = 150%
OLT/10 = 60sec.

NOTE: 2: If the paraamcters are changed when ILP = 1364 and ILN =1364, the A
level will also change in proportion.
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Cause

Verification method

Remedy

1 Motor is being employed at
an output which exceeds its
continuous rating

Motor is hot to the touch.

Try reducing the load.

Reduce acceleration/deceleration
frequency.

Reduce rapid traverse rate.
Reduce heavy cutting time ratio.

Reduce load.

2 Collision with machine

Collision with machine?

Distance from
machine.

(Check whether soft
limit functions

properly.)

3 Unsuitable OL, OLT servo
parameter setlings

Check whether they conform to
standard settings.

OLL: 150

OLT: 600

Correct as on left.

4 Hunting caused by reverse
servo :

1. Incorrect wiring of motor power
line.

2. Incorrect STY servo parameter
setting

3. Incorrect MTY servo parameter
sciting

Correct as on left.
See details on servo
parameclers in
Section 7.

5 Malfunction in detector
system

1. Detector malfunction

Try replacing with probiem-free

detector.

2. Malfunction in detector cable.
Try replacing it with trouble-free
cable.

Correct as on left.
Sce details on servo
parameters in
Section 7.

6 Hunting caused by
instability in servo system

1. Incorrect PGN servo parameter
setting

2. Incorrect PC1 servo parameter
setting

3. Incorrect PC2 servo parameter
setting

4, Incorrect RNG servo parameter
setting

5. Incorrect VG1 servo parameter
setting

Correct as on left.
See details on servo
parameters in
Section 7.
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(23 ) Alarm number [51]: Overload 2
Operation has been performed in the shaded area of the thermal characteristics shown in the figure

| 7
| 2
4
5_ T
é
é
| Zi

] 1
100 200 300 400 S00

Rated curreat ratio fo motor [%]

The values for the time and rated current ratio at O,D, X, Ain the figure will differ according to the
motor in question. Reference should be made to the table on the following page.
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Motor O O X A

Level Time Level Time Level Time Level

HA 40 OLL OLT /10 sec 250 % 10 sec 500 % 1 sec 555 %
43 OLL OLT/10 sec 250 % 10 sec 360 % 1 sec 400 %

80 OLL OLT/10 sec 250 % 10 sec 410 % 1 sec 455 %

83 OLL OLT/10 sec 250 % 10 sec 305 % 1 sec 340 %

100 OLL OLT/10 sec 250 % 10 sec 290 % 1 sec 320 %

200 OLL OLT/10 sec 200 % 5 sec 270 % 1 sec 300 %

300 OLL OLT/10 sec 180 % 5 sec 245 % 1 sec 270 %

NOTE: 1) Standard setting of parameters: OLL 150%
OLT/10 = 60 sec.
2) If the parameters are changed when ILP = 1364 and ILN = -1364, the A level will also
change in proportion.
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Cause Verification method Remedy
Collision with machine Collision with machine? Distance from
machine,
Acceleration/deceleration Observe current on servo monitor Increase time const-
time constant is too low screen and check whether is exceeds | ant.
level of “x” in table on previous
page for 1 or more seconds.
Hunting caused by reverse 1. Incorrect wiring of power line. Correct as on left.
servo motor 2. Incorrect STY servo parameter See details on servo
setting parameters in
3. Incorrect MTY servo parameter Section 7.
setting
Malfunction in detector 1. Detector malfunction Try replac- | Correct as on left.

system

ing with problem-free detector,

2. Malflunction in detector cable.
Try replacing it with trouble-free
. cable.
Hunting caused by 1. Incorrect PGN servo parameter Correct as on left.
instability in servo system setting See details on servo
2. Incorrect PC1 servo parameter parameters in
setting Section 7.
3. Incorrect PC2 servo parameter
setting
4. Incorrect RNG servo parameter
setting
5. Incorrect VG1 servo parameter
setting
Drop in DC bus voltage Does left display lamp on unit Replace unit.

inside unit

terminal board light during ready
ON status when 7-segment dispiay

shows [[T] or B0 ?
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(24 )Alarm number : Excessive error
The actual machine position is distanced from the ideal machine position vis-a-vis trhe command
position by an amount equivalent to the distance set by OD1 and OD2.
The figure below shows a case where the actual machine position has entered within the shaded area.

Pasiion]

0oD2

oD2

Savo OFF —*— Savo ON Time
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Cause

Verification method

Remedy

Acceleration/deceleration
time constant is too low

Try increasing time constant and
calculate minimum time constant
from the formula below.

2xN(J. +10)

Tx min =
60X (Ta —T.)
When
N : rapid traversespeed (rpm),
Ja : motor inertia
(kg - cm - sec?),
I : load inertia
(kg - cm - sec’),
T, :maximum torque of motor
(kg - cm),
T,  :maximum rapid traverse

load torque (kg - cm)

T, min: minimum
acceleration/deceleration
time constant (S)

Sce Appendix 7 for motor constants.

Increase time const-
ant or reduce rapid
traverse rate.

Current is restricted more
than necessary

Check ILP, ILN servo parameters. -

Correct as on left.

Collision with machine

Collision with machine?

Distance from
machine.

Hunting caused by reverse
servo

1. Incorrect wiring of motor power
line.

2. Incorrect STY servo parameter
setting,

3. Incorrect MTY servo parameter
setting.

Correct as on left.
See details on servo
paramecters in
Section 7.

Malfunction in detector
system

1. Detector malfunction Try replac-
ing with problem-{ree detector.

2. Malfunction in detector cable.
Try replacing it with trouble-free
cable.

Correct as on left.

Hunting caused by
instability in servo system

1. Incorrect PGN servo parameter
setting.

2. Incorrect PC1 servo parameter
setting.

3. Incorrect PC2 servo parameter
setting. .

4. Incorrect RNG servo parameter
setting,

5. Incorrect VG1 servo parameter
setting,

Correct as on left.
See details on servo
paramecters in
Section 7.
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7 Drop in DC bus voltage Does left display lamp on unit Replace unit.
inside unit terminal board light during ready
ON status (when 7-segment display

shows ([T ], [Z[])?

8 Improper servo system gain | 1. Try increasing VG1 servo para- 1. Correct as on left
meter in units of 20. and see what
2. Try reducing PGN servo para- happens.
meter in units of 5. 2. Correct as on

left. Simultaneous
interpolation axis
must have same
value.

(25 )Alarm number : External emergency stop
The shortcircuit between terminal board B and R was relcased (coupled to emergency stop by the
machine).
The standard specifications, however, apply to the type characterized by shortcircuiting inside the
terminal board.

Cause Verification method Remedy
1 Emergency stop Are B and R released during emerg- | Normal operation
ency stop?
2 Drop in AC 200/220V input | Check input voltage using voltmeter. | Re-examine power
(R, S phases) supply facilities.
3 Heavy vibration applied to Over 5G? (Level at which bottom of | Remove source of
unit unit is normally tapped with mallet?) | vibration.
4 Defective contactor inside Check continuity between contacts Replace unit.
unit of contactor. (See figure of main
circuitry configuration.)

(26 YMalfunctioning in other axis

The alarm occurs in the unit connected to the CN1B side. Alternatively, the cable end (termination
connector) has become disconnected.

Example X Y z A B
NC Bl BE B8 B3 B0
iﬁj cul el i";_,‘ ol Cable end (termination
connector)
\VAR .
Alarm occwrs in scrvo lxsmh;vshch i Sloprcs:ﬂt§wnlbmgulcystop
amplifier at CN1B side fwith excesss from NC since alarm has not oc-
(with cxcessive curred in sexvo ifier at CN1B
regencration) side. amplifier
Cause Verification method Remedy
1 Alarm has occurred in servo Normal operation
amplifier at CN1B side.
2 Disconnected cable end Attach end properly.
3 No power supplied to Power input to B axis has been In example on left:
amplifier(s) not being used. | disconnected if, in example of figure | 1. Supply B axis
above, B axis is not being used. power.
2. Connect cable end
to A axis CN1B.

i /5\ rJ ‘L//J /U.\L(.:,Ué roe 4 ngﬁ,nprao
L _ve
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(27 )Warning number @: Excessive regencration warning
This senses a level of excessive regneration which is 80% of the alarm level. This is not an alarm and
so the servo OFF status does not result. However, if operation is continued regardless, there is a
possibility that the excessive regeneration alarm will result.
See (12) excessive regeneration. It is particularly recommended that the remedies in 2 of (12)
excessive regeneration be carried out.

NOTE: Check whether the regencration load on the servo monitor screen while E0 is displayed has
increased little by little. If it has increased, refer to (12) excessive regeneration.
Furthermore, actual use is not hindered when the regenerative load is constant.

(28 )Warning number @: Overload warning
This senses a level of overload 1 which is 80% of the alarm. This is not an alarm and so the servo
OFF status does not result. However, if operation is continued regardless, there is a possibility that
the overload 1 alarm will result. See (22) overload 1.

(29 )Warning number : Parameter error warning
A parameler has been set which exceeds the setting range.
(Refer to the details on the servo parameters in Section 7 for the setting ranges.)
An illegal parameter is ignored and the value prior to the setting of the illegal parameter is retained.
" The illegal parameter is relcased by setting the proper value. The servo OFF status does not result.

(30 ) Warning number : Absolute position detection warning
There is an error in the internal data for absolute position detection.
The servo OFF status does not result.

Cause Verification method Remedy
1 Incorrect setting of grid intervals for | Are parameter grid intervals | Correct as on left.
machine parameters set to [20]?
2 Error in resolver data at point of Error if servo monitor 1. Perform dog-type
dog-type zero point return screen 1 x value is as below: zero point return
278 < 1x < 4722 again, -
5070 < 1x 2. If value on left is
(See absolute position still produced,
system in Section 8.) replace detector
and RF33 card.
3 Incorrect absolute value compensa- Replace detector and
tion data RF33 card.

For warnings relating to the absolute position system, refer to the absolute position system in Section
8.

(31 )Warning number [E6}: Overtravel warning
This warning occurs during speed loop control with overtravel when the speed loop step system has
been sclected by overtravel based on the limit switch. It may be possible for the speed loop control
time to be set by parameters on the NC side.

Cause Verification method Remedy
1 Overtravel During overtravel? Normal operation

(32 )Warning number : NC emergency stop
The NC system is set to emergency stop.

Cause Verification method Remedy
1 NC emergency stop Normal operation
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422 No amplifier mounting (alarm at NC side)

The *“no amplifier mountod™ alarm occurs from the NC system.

Cause Verification method Remedy

1 No power supplied to servo | Does servo amplifier’s 7-segment Switch power ON.
amplifier display light?

2 Servo amplifier power is Try switching on servo amplifier’s Correct as on left.
switched on after NC power | power first.

3 Servo amplifier is not 7-segment display does not indicate | 1. Replace EPROM.
operating properly 2. Replace RF01

[B]. card.

4 Defective cable between Try replacing cable with problem- Replace cable.
MCP and amplifier, or free cable.
between amplifiers.

5 Defective cable end Try replacing cable end. Replace cable end.
(termination connector)

423 Vibration or vibration noise

(1) Faint vibrations arc felt when the machine is touched or the sound of vibration resembling a hum
1s heard.

Verification and remedy method
1 Try adjusting the servo parameters.

Servo parameters
5. VG1 Try reducing this in units of 20.
17. STY Try raising FBC (bit 11).
Try raising FBF (bit 10).
Try raising both FBC and FBF.
Note 5: VG1 is the parameter for the responsiveness of

the speed loop. The responsiveness will
deteriorate if the parameter is set too low.
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4.2.4 Poor culting surface accuracy; poor circularity

Verification and remedy method
1 When surface accuracy in 45 direction of taper, arc is poor.

=N

Servo parameter

5. VG1 Try increasing this in units of 20.
(Limit is reached if vibration or noise is generated
during stop or rapid traverse)

2 Noticeable projections appear at point where arc quadrant cutting changes (joins are
noticcable).

Servo parameter
5. _VGI1 Try increasing this in units of 20.

17. STY Try raising SMC (bit 14) and increasing from
16. TGN 0 in units of 20.

If increased too much, indentation results.

0 —_— Too high
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425 Ovarshooting doring positioning: limit cycle occurs

Verification and remedy method

1 With semi-closed loop system

Servo parameter

5. VG1 Try increasing this in units of 20.

(Limit is reached if vibration or noise is gener-
ated during stop or rapid traverse)

Note: If the overshooting amount is high (over 5 microns), check the droop on the servo
monitor screen and try the above remedy if the overshoot is the approximately the
same.

If there is no improvement, increase PGN by 20 or increase the
acceleration/deccleration time constant of ther axis specifications.

If there is no overshooting, overshooting occurs not with the motor itself but with
the machine system. — Check out the machine system.

2 With closed loop system

Servo parameters

5. VG1 Try increasing this in units of 20,

(Limit is reaqched if vibration or noise is
generated during stop or rapid traverse)

3. PGN Try reducing this in units of 5. (Min. 20)
The simultaneous interpolation axis must be
set to the same value,

27. SSF  Try raising PID (bit 0)

7. VIL and reducing this in units of 5 from 10000,
(The positioning accuracy will deteriorate if the
parameter is set too low.)

Note: The same caution as that described in the Note for the semi-closed loop system ap-
plies to the closed loop system. When the servo monitor screen droop does not
overshoot, there should be no overshooting at the scale location. Proceed with the
measurement near in the scale vicinity using a dial gauge. Check out the machine
system if there is no overshooting.
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426 Surge feed with 1 pulse feed

Verification and remedy method

1 When there is no movement even when several pulses are supplied, check the servo
monitor screend roop and check whether about the same amount of droop has occurred.
(1) When droop has occurred

Servo parameter
5. VG1 Try increasing this in units of 20,
(Limit is reached if vibration or noise is gener-
ated during stop or rapid traverse)

Note: When closed loop 27. SSF PID (bit 0) is raised:

Servo parameters
5. VG1 Try increasing this in units of 5.
(Limit is reached if vibration or noise is gener-
ated during stop or rapid traverse)
7. VIL Try increasing this in units of 5. (Max. 10000)
(Limit is reached if overshooting or limit cycle is
generated with rapid traverse stop)

(2) When droop has not occurred
In the case of the motor or closed loop system, all the parts up to the ball screw end
detector and scale are moving and so the subsequent machine system is responsible for
the surge feed.
— Check out the machine system.

427 No 7-segment display even when power is switched on; alternatively, appears.

Cause Verification method Remedy

1 Drop in AC 200/220V input (S, T Check input voltage using Re-examine power
phases) voltmeter. supply facilities.

2 Control power supply on RF01 card | Try disconnecting detector Replace detector or
is shorted by detector or detector cable from RF01 card. (Do detector cable.
cable. this in emergency stop

status.)

3 Control power supply on RFO1 card | Try disconnecting add-on Replace add-on
is shorted by add-on card card (RF31/33). (Do this in | card.
(RF31/33). emergency stop status.)

4 EPROM on RFO01 card is not Visually inspect whether it is | Re-mount EPROM
mounted properly. mounted at location marked | properly.

on EPROM. Also, check
whether any of EPROM
pins have been bent.

]
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428 No change in segment display from

[FTR] even when NC power is switched on;

altematively, AT, [B]d), E%Eqpmrsfcranimmmandthmdis;iayrmm

to AR ([AI)-

Cause

Verification method

Remedy

1 Disconnected cable between
NC system and amplifier or
between amplifiers

Visual check
® RFO01 card CN1A, CN1B
® NC side.

Connect properly.

2 Incorrect setting of RF(1
card axis No. selector CS1

Check whether axis number is
duplicated or whether it is incorrect.

Set properly.

3 Defective cable between NC
system and ampilifier or
between ampliifiers

If [BTE] appears momentarily up to
a parlicular axis in the sequence of
the cable connections from the NC
system, the subsequent cables may

be defective. Try replacing the cable.

Defect may Lic in these cables.

Replace cable.

4 Defective RF01 card

If [R]E] appears momentarily up to
a particular axis in the sequence of
the cable connections from the NC
system, the subsequenc cards are
suspect. Try replacing the RFQ1
card.

Momcentarily
BE EE

NC

0 0o | oo

Dcfect may lic in these cables.

Replace RFO01 card.

5 Problem in NC system
software or hardware

(1) Does NC system start up
normally?

(2) Try replacing card to which
cable to servo amplifier has been
connected.

Repair NC side
Replace NC card
MC611, etc)
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5. UNIT REPLACEMENT METHODS
5.1 CONTROL CIRCUIT BOARD MOUNTING AND REMOVAL

5.  UNIT REPLACEMENT METHODS

5.1 CONTROL CIRCUIT BOARD MOUNTING AND REMOVAL
5.1.1 Control circuit board removal

1 Rcmoving the add-on circuit hoards
1) Switch off the power and disconnect the accessory
connectors.
Note: When the absolute value detection
card is the position, do not discon- kFOl card
neet the connectors. Dog-lype zero
point rcturn must be performed wh-
ent he conncectors have been
disconnccted. ® ®
Add-on M3
board —
® [l
y
® [
e
\ Cablc
2) Remove the 4 screws which attach the circuit boards.
3) Disconnect the connectors for each of the boards.
2 Removing the main card (RFO1)
1) Switch off the power and disconnect the
accessoryc onnectors.
2) Remove the supports used 1o secure the
card and draw the card forward.
3) Remove the supports in the order of 1, 2
-+
h D card U
o8] i 2
™ D r
o qm 3
N il
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3.1 CONTROL CIRCUIT BOARD MOUNTING AND REMOVAL

5.1.2 Control circuit board mounting

1 Mounting the base amplilier card (RF01)
1) Insert connectors CON1 through CON3 on
the circuit board along the connector guide at Push here.
the main circuitry side.
2) After having inserted the connectors, look Connoclors @
through the check hole to check whether the
connectors below have been aligned properly. CONI=CONI ™
Note: If the connector below is not aligned, .
press down firmly on the top of the Check bole—2 22>
connector on the circuit board.
3) Check whether the support has been fitted in
the 6 places.
4) Mount the accessory connectors.
5) Check the scttings when the card has been
replaced. /
Circuit board
L7,
Guide e 0
2

Mounting the add-on card

1) Align the connectors of the add-on card with the connectors on the RFUL card and
mount.

2) Tighten up the 4 mounting screws.

3) Mount the accessory connectors.
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5.2 DETECTOR MOUNTING METHOD
In an AC servo system, the magnetic pole positions (positions of the magncts) in the motor must be
detected.
Since this differs from when a DC servo system is used, proceed to mounht the detector in the following
sequence.

(1) Mounting surface of detcctor

4-M5x 0.8 75 deph
Mark-off linc ]

Key

4
[
]

SANNNANAWRN

(2) Detector

Positioning mark (x4)

Screw hole for
ighicning (M4 x 0.7)

Key groove

Motor side

Bellows

(3) Mounting (for “A” mounting dircction of detector)

S75 4M5x 0.8x 15

r%_ o o

T
o1 =+l

f

Dctector
HA molor

NOTE: When the mounting direction of the detector is B, C or D, the detector conncctor is brought to
the B, C or D position in the above figure.
(4) Mounting procedure
1) Mounting the O-ring (S75) onto the detector flunge.
2) Mounting the M4 hexagon socket head screws onto the coupling,
3) Align the motor shaft key with the key groove on the detector hellows and it together.
4) Align the positioning marks on the detector with the mark-ofl linc on the motor.
5) Mount the detector onto the motor (using the M3 x 0.8 scrows).
6) Tighten the screw on the key groove and secure it so that the key docs not move,
7) Put the rubber cap of the detector in place.

NOTE: The positions of the dctector and bellows stand in a fixed relationship to cach other and so the
bellows should not be removed from the detector.
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6. HARDWARE CHECK METHODS

6.1 CARD FUNCTIONS

0.

HARDWARE CHECK METHODS

6.1 CARD FUNCTIONS
(1) RFO1
CNIA
16-bit CPU From NC
system or
5 other axis
h 'EB
Program Common To other axis
mcmory > memory < or cablec end
(tcrmination
—  card)
CN2
Data Encoder From
manory A inaface [ 1 | daector
J
T-scgment
: display
n CON3
To
Alarm
RF31/ Dl detection From main circuitry
33
card
Current
‘ > fcodback
‘ detection
CON2
__: amplificr To main circwtry
Regencrative
control
CON1
Control From main circuitry
powcr K——
supply
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6. HARDWARE CHECK METHODS

6.1 CARD FUNCTIONS

(2) RF31/33

Pl

From RFO1
card

Encoder
intcrface

CN31/33

Rosolver
interface

>
L >

Absolutc
value
counlcr

From
daector

* Not provided on RE31 card
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

6.2

SETTINGS AND CHECK PINS
Setting procedure for RF01

~— )
e bl
S
) B Standard scitings arce indicaied in the
by hgure.
o
@ S7 B : denotes ON sciting
CS1
I EAS9
% | S——
T -
! . Setting
No Name ig‘;‘éo?: Standand Add- on Remarks
* d ON OFF
‘r Si SYN-ASY IT clock selection SYN: MCP ASY: intertul SYN SYN
! clock clock
Losa SD-AD SD sD Not used
S3 NSE” No encoder signal Valid Invalid ON Note )
S4 EXR IT sync selection Not synchron- | Synchronized OoFF OFF
ized with with MCP
MCP
SS DO Operation mode Test mode Nomal mode OFF OFF
S6 - D1 +Add-on card Yes No OFF ON
s7 CB Contactor block Valid Invalad OFF OFF
S8 TCE Td compensation Valid Invald ON ON
S9 EMG Not used/emergency /lgnored !Vitid Ool'¥ OFF
stop
CS1 Axis number selection 0-6: Axis number is selected in A 1.0
normal or test mode. Anis 2.1
8-E: Cannot be used -
7.F: Cannot be used . <
Avis 6 S

Even “not used” scttings in the table should be sct as indicated in the tuble,

Refer to the next page for Note 1.
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6. IIARDWARI: CHECK METHODS
6.2 SLTTINGS AND CIHIECK PINS

NOTE: RFO01C NSE (S3) setting procedure

The RFO1C NSE setting basically makes the no-signal detection of the detecior connected to CN?2
of the RF01 card valid.

Consequently, make the setting when the detector is connceted to CN2.

Sctting examples

System NSE sclting Configuration
EO01 | Incremental, semi-closed
1 micron 3 KkFO1
(Sctting)
L—< Motor end
E3l Incremental, closed, ball-screw end
scale feedback 3 RFO1 )
A 1 mi Ball-screw end
micron N
. r scale feedback
(Sctting) RF31/33
Mowor end
E33 | Incremental, semi-closed
submicron *
——RF31/33
(No setting)
Motor cnd
E33 | Incremental, closed, scale fecdback,
submicron £ RFO1
Scalc feodback
(No sctting) T :{:RFM/SB
Motor cnd
Z33 | Absolute position, semi- closed
1 micron .
submicron T RE31/33
(No sctting) ]
Motor end
Z33 | Absolute position, closed, ball-screw
end L | R / RF31/33
1 micron A Ball-screw end
(Sctling)
T—-< Motor end
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

RF31 setling procedure

~
3
o 1 R
N
gooopoceo
w
=
o denotes ON selting,
[S9): henites OFF sciting,
Standard scitings arc indicated
the figurc.
<R
—
—
Name Function Scting Standind Remarks
ON OFF
1 Function selection oIy Not used
2 Function selection OFt Not used
SW1 3 Function selection Or¥ Not used
4 Function selection OFF Not used
S Function selection OFF Not used
6 OFF
7 RF31 mounting check Fined Oorr
8 ON
S1 ON Not used
RST Ol Not used

Even “not used™ settings in the table should be set as indicated in the tuble.
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6. HARDWARL CHECK METHODS
6.2 SCTTINGS AND CIHIECK PINS

Sctting procedure for RF33

RF33B

(J gz 1 ) O);
5-’533
Y

This must he
sct ON. (Notc)

ES } Sparces

B3 : denotes ON satting

L)
o, <
z o ; B8 : denotes OFF satting
- ~
Standard sctiings arc indicated in the
—r figure.
Name Function Remarks
VR1 Ampl itude fluctuation adjusiment Alrcady adjustad
VR2 Amplitude fluctuation adjustment Already adjusted
Name Function Seiting Standard Remarks
ON OF - 33A 3B
1 Function sclection Orr - Not used
2 Function selection OFF -~ Not used
3 Function selection OFF - Not used
4 Function sclection OFFF - Not used
SW] S Function selection OI'F -— Not used
6 OFF -—
7 RF33 mounting check Fixed ON -
R ON -
A Feedback gain selection Standard Gain increase ON -
(Ix)
NS} Resolver no-signal Invalid Vahd OFF -
S1 Function selection orr - Not used
s2 Function seicction orr ' - Not used
S3 Battery conncction Connected Disconnected OlI'F ! -— Must be ON
when used
St Battery connection Connected Disconnected OFF - (see Note)
RST Absolute value counter Resel valid Reset invalid OFF -—
reset

Even “not used” settings in the table should be sct as indicated in the table,

(Notc) When the system is shipped from the manufacturing plant, $3 and S4 arc set OFF,
Sct them to ON before switching on the power. (Usc the sparcs below for the scttings.)
Bear in mind that the absolute positions will not be backed up by the battery unless S3 and S4 are
sct ON. ‘
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

Check pins and wavclorms
When connecting the synchroscope probe to the check pins, procecd during cmergency stop,
(1) RFo01C

- —
UPB O
O+ UNB O
UPE VPB O
o+ VNB O
VPE WPB O
obr  WNB O
WPE o)
N ._[:ﬂ
L s L]
=]
= [

Top right stud

[D @"V(fur mounting add-on card)
= |control ground|

y Bottom right stud
—— (for mounting add-on card)
3 ©] Jcontrol ground)




6. HARDWARL CHECK METHODS
6.2 SETTINGS AND CIHIECK PINS

Pin Signal Ground Signal and wavcform
terminal
J2-1 v Motor phase V current
J2-2 IU J2-3 Motor phase U currcnt
J2-3 AG Control ground
Wavcform examples: Wavcforms differ according 1o load.
W/1v
Acccleration  Docderation
Motor Current
HAA40, 43 6.2 AV
HABS0, 83 10.4 A/V
HA100 15.6 A/V
HA200 20.8 A/V
HA300 31.2 AV
Ja-1 A Bottom Encoder phase A
J4-2 B right Encoder phase B
Ja-3 z stud Encoder phase Z

Wavcform examples: During counterclockwise rotation as
scen from motor shaft load side

T

—4.5~5.5v
S I S R B e

L 1 mlse per
b l.__. encorder

R : Motor spocd (rpm)

_Encodar :OSES5K—6—-8—108 (5000p/r)
60 ‘
TR x5000 (sec)

1 1
a, b, ¢, d=—T=—T
4 T2

To=T~3T
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

Pin Signal Ground Signal and waveform
terminal
J3-4 U Bottom Encoder phase U
J4-5 \Y% right Encoder phase V
Ji-6 w stud Encoder phasc W
Wavcform examples: During counterclockwise rotation as
scen from motor shaft load side
1 P __i
u jl___’—u—]_‘_uﬂ.sv
T b, Lk :—0.5~0.5v
IR
' LI
w oL
1 encoder rotation
R * Motor speed (rpm)
60
p=
RX2
, 1 ]
e+ f{+B-h+j -k=—pxt-——p
6 900
J5-1 Up PWM output phase U, side P
J5-2 UN Bottom PWM output phase U, sid¢ N
J5-3 VP right PWM output phasc V, side P
J5-4 VN stud PWM output phasc V, sidec N
J5-5 WP PWM output phasc W, side P
J5-6 WN PWM output phasc W, side N

Waveform example: During servo ON stop

tw

e -l
I ] —12~16v

upP
I I l l ~0~1.5v

] L

T

tw 5 444 45
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

Pin Signal Ground Signal and waveform
terminal
Jo-1 5G Analog ground
J6-2 None 36- 1 Regenerative transistor OFF signal
J6-3 OR Wavcform examples:
_‘H””m—]ﬂ”ﬂm—— —4.5-5.,5v
—0.5~1v
During rcgencration  During regencration
J7-1 PS5 +5V, 4.75 - 5.25V
J7-2 5G J7-2 Control ground
J7-3 P15 +15V 14.25 - 15,75V
J74 N15 -15V -14.25 - - 15,75V
J7-5 15G J7-5 Control ground
J7-6 AN Analog speed input terminal (used only when testing)
J8-1 OCE J8-1 OC dctector ground
J8-2 ocC OC level detection
Wavcform examples:
Acccleration  Deccleration
Molor DC bus current
HAA40, 43 4 ANV
HASQ, 83 72 A/V
HA100 11.4 AV
HA200 21.3 AV
HA300 323 A/V
UPB UPB UPE U phase, side P base amplificr output
UNB UNB N U phase, side N basc amplifier output
VPB VPB VPE V phase, side P base amplifier output
VNB VNB N V phasc, side N base amplifier output
WPB WPB WPE W phase, side P base amplifier output
WNB WNB N W phase, side N base amplilier output
Wavcform example: With servo ON stop
[\ [
——J U —1~4v
L]
H B |
th & 444 4




6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

(2) RF31

1dd
=

® T Bottom right stud (control ground)




6. HARDWARL CHECK METHODS
6.2 SECTTINGS AND CIIECK PINS

Pin Signal Ground Signal and wavclorm
terminal
CP-1 A Bottom Encoder phase A
CP-2 B right stud Encoder phase B
CP-3 Z

Encoder phase Z
Waveform examples:

During counterclockwisc rotation as scen from detector
shaft side

~4.5~5,5v
A m =0.5~0.5v

* Motor speed [rpm)
Encordr : OSESK-ET (5000p/r)
60
R X 5000
a, b, c, d=%Tii')T

4

T=

{sec)

To=T~3T
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

(3) RF33

® ®
2l
o
=l
2]
dl
® t— Bottom right stud
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6. HARDWARE CHECK METHODS
6.2 SETTINGS AND CHECK PINS

Pin

Signal

Ground
terminal

Signal and waveform

CP1-1
CPi1-2
CP1-3

EX
FB
15G

CP1-3

Square wave for resolver excitation
Resolver FB square wave

Control ground
Waveform example:

—3.5~5.5v
EX __‘-_—I—J-—l— —0.5~1v
L e ]

—3.5~5.5v|
oo o—— 1 L[ LI,

. ]

CP3-1
CP3-2
CP3-3

o]

Bottom
right
stud

Encoder phase A
Encoder phase B

Encodcr phase Z
Wavcform examples: During counterclockwise rotation as
scen from detector shaft side

R : Motor speed (rpm)
Encoder ‘OAER—-SK-—1X (5000p/r)
60

T =———— (sec)
R X 5000

1 1
a, b, ¢, d=—Tzx—T
4 12

To=T~3T

FBL

CP2-3

Resolver FB level
Waveform example:

/\ / T
FBL Ov

e

B}

8~ 16Vp-p

te & 222H4s

CP2-2
Cp2-3
CP2-4

P15
15G
N15

CP2-3

+ 15V control power 14.25 - 15.75V
Control ground
-15V control power  -14.25 - -15.75V
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7. PARAMETER SETTING

7. PARAMETER SETTING

Thcrc are 32 servo parameters and the method used for their display and sctting varics in accordance with
the NC unit used. Reference should therefore be made to the Operating Instructions.
Section 6.3 gives the parameter contents.
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7. PARAMETER SETTING

PARAMETER CONTENTS

Item

Description

Sciling range
(unit)

1 PC1

This sets the number of gear teeth on
the motor side.

(Setting should be made so the PC1 and
PC2 have the lowest possible integral
ratio.)

1—30 (Note 1)

This sets the number of gear teeth on
the machine side.

(Setting should be made so the PCI und
PC2 have the lowest possible integral
ratio.)

1—30 (Note 1)

3 PGN

This sets the position loop gain in
gradations of 0.25,
Normally, setting is made to 33.00.

1—-100
(rad/sec)

4 LGN

This is usually set to 0.

Hexadecimal setting

5 VG1

Sets the velocity loop gain.

The standard settting is 150. When st
higher (approx. 200—300), the responsc
is enhanced but this is accompanicd by
increased vibration and noise.
(Equivalent to VRY in conventional
amplifiers.)

1—500

6 VG2

This is usually set to 0.

-32768—32767

Sets the velocity loop delay
compensation.

The delay is not compensated at 10000,
and set when lower, the gain is reduced.
If parameter SSF bit 0 is 0, howcver,
the setting becomes invalid and is
considered to be set at 10000.

When the parameter is valid, this is
normally set at 9800.

(Equivalent to IND 1 or 2 in
conventional amplifiers.)

9000— 10000
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7. PARAMETER SETTING

Item

Description

Sctting range (unit)

VIA

Sets the frequency for velocity loop adv-
ance compensation. At a higher sctting,
the response improves but normally it is
fixed at the standard setting. The
response is controlled by VG1. Norm-
ally setting is made to 682.

(Equivalent to VR3 in a conventional
amplifier.)

163-10348
(0.085 rad/sec)

IQA

This is the current loop internal
compensation. It is normally set to the
standard setting.

(Refer to the standard scltings on the
attached sheet.)

1- 7680

10

IDA

This is the current loop internal
compensation. It is normally set to the
standard setting.

(Refer to the standard scltings on the
attached sheet.)

1- 32707

11

10G

This is the current loop internal
compensation. It is normally set (o the
standard setting.

(Refer to the standard scitings on the
attached sheet.)

100-5000

12

IDG

This is the current loop internal
compensation. It is normally set 1o the
standard setting.

(Refer to the standard settings on the
attached sheet.)

1-2560

13

ILP

14

ILN

This sets the current limit value. This
should be set to the value obtained by
multiplying the peak current valuc (A)
by the corresponding magnification fac-
tor below. It cannot be sct to a value
higher than the maximum current value,

I- 1304

Motor Max. | Magnifica-
model current | tion factor

HAA40, 43 2A 62.0
80, 83 40 34.1
100 60 22.7
200 80 17.0

300 120 11.3

-1 -13064

15

FFC

Not used

16

TGN

This sets the lost motion correction
gain. If bit 14 of parameter STY is 0,
no correction results.

This is usually set to 0.

0-100 (%)
Hexadecimal setting:
100% = 64H
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7. PARAMETER SETTING

Item

Description

Sclling range
(unit)

17

STY

This setting relates to the servo loop.

FEDCBA®Y9 8 7 6 5 4 3 2 1 0

Lvm!sucl ] [rac]ﬂ ] Ju\s]mc] [rn]m]rm]vuzl'vm

VDR: Velocity detector connector
(usually sct to 0)
0: Direction A or C (same as, or opposilc to,
direction of motor Cannon plug.)
1. Direction B or D (differs by 900 from dirce-
tion A or C.)
SMC: Lost motion compensation (usually sct (o 0)
0: No operation
1: Operation (gain by TGN)
FBC: Speed feedback correction
(usually set to 0)
0: Not corrected
1: Corrected (used to correct jitter with light
loads)
FBF: Speed feedback correction
(usually sct 1o 0)
0: Not corrected
1: Corrected (used to reduce machinc vibration)
ABS: Absolute value detection function
0: No operation
1: Operation (valid only with an absolute valuc
system.)
PDC: Position feedback polarity
0: Normal polarity (mounted on the no-load
side of the motor or in the same dircction.)
1: Reverse polarity (oppositc to the above
direction.)
FCL: Servo loop
0: Semi-closed loop
1: Closed loop (includes ball screw cnd detce-

tion)
PD2/PD1: Position detector connection destination
cards
VD2/VD1: Velocity detector conncction destination
cards
Connedtion - | PD2VD2 | PDI/VD1
destinntion eard
RFO1 0 )
RF31, RFY3 0 1

Example) This sets one of the values in the tablic
below according to the servo amplificr.

Hexadecimal setting

Servo PD2 PD1 VD2 VDI
amplifier

E-01 0 0 0 0 [

E-)1 ] 1 0 0 4

E-33 0 0 0 1 1
0 1 0 1 H)

Z33 0 1 0 0 4
0 1 0 1 5
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7. PARAMETER SETTING

Item Description Sciting range
(unit)

18 PIT This sets the ball screw pitch (lead) as is. 1—50
(mm)

19 RNG This sets one of the values in the table below ac- 1— 1000
cording to the position detector used.

Position detector RNG
Encod 3000p/r 12
5000p/r (()SESK 6080108

OAERSK-1X-3-8-108
OSESK-ET-3-9.520
OAERSK -1X-ET

2

© -3.9.520
25000p/r (OAER25K -1X-3-8-108) 100
Linear scake Inductosyn PITx )

Scale resolution (1)

20 ORT This sets the thermal time constant of the 51—18000 .
regneralive resistance over-heating dctcctors (OR, (100ms)
WOR).

Standard (no exlernal regenerative resistance) 46850
External regenerntive resistance present 3010

21 OLT This sets the detection time constant of the motor 1—18000

overload detectors (OL1, WOL). (100ms)
60 sec. is the standard setting. (Setting: 600)
OLL This scts the detection level of the motor overload 1-500

detectors (OL1, WOL). (%)
150% is the standard setting.

[
o
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7. PARAMETER SETTING

Item

Description

Scuting range (unit)

23

OD1

This sets the range for excessive errors during
servo ON. The maximum deviation from the idcal
droop (when the load is small for the command) is
used for the setting. Ideally, there should be no
deviation but, in reality, errors in the ideal droop
calculation and the effects of the load together
result in deviation. Set it to over 20% of the max.
droop during trapid traverse, as a guideline for
setting.

Ideal
’ \ OV droop

An excessive error alarm will result unless the
droop is within the shaded arca above.
Example: Rapid traverse 15 m/min
Position loop gain 33
Interpolation unit 0.5 u

15X 10° .
m X 0.2=3030%= 3100
Rapid traverse Setting
1m/min 300
2 m/min 500
3 m/min 700
4 m/min 900
5 m/min 1100
6 m/min 1300
8 m/min 1700
10 m/min 2100
12 m/min 2500
15 m/min 3100
16 m/min 3300
18 m/min 3700
- 20 m/min 4100
24 m/min 4900
Position loop gain 33
Interpolation unit 05p

1-32767 . .
(intcrpolation unit)
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7. PARAMETER SETTING

Item

Description

Sctting range (unit)

24

This sets the in-position judgment value. The scrvo
parameter is not changed except during in-
position,

Units of 100 are the normal guidelinc for sctting.

0-32767
(interpolation unit)

25

MTY

This sets the model names of the motor and duice-
tor.

c 8 4 0
| PEN | ENT MTT |

PEN: This is set for the position detector as indic-
ated below.

ENT: This is set for the velocity detector
(mounted on the no- load side of the motor)
as indicated below.

With a semi- closed system: PEN = ENT

Detector PEN/ENT
3000p/r encoder 0

5000p/r encoder 1
(OSESK-6-8-108,
OSESK-ET -3- 9.52-0)

5000p/r encoder + absolute 9

value

(OAERS5K-1X-3-8-108,
OAERS5K-1X-ET -3-9.52)
25000p/r encoder A
OAER?25K-1X-3-8-108)

Linear scale 4

(inductosyn + A/D

converter, optical scale

magnescale)

MTT This is set for the motor type as below.

Motor type | MTT
HA33 8F
HA40 0

43 80

80 1

8 81

100 2

200 3

300 4

Hexadecimal setting

26

OD2

This sets the range of excessive error during scrvo

OFF. The setting is made in accordance with OD2.

If 0 is set, excessive errors will not be detected.

0-32767
(interpolation unit)

74




7. PARAMETER SETTING

- Item Description Sctting range (unit)
27 SSF This selects the special servo function. Hexadecimal setting
15 14 13121110 9 8 7 6 54 3 2 1 0
LLI T T T~ TTTT1]Jw»
. : Velocity loop delay compensation
(normally set to 0)
0: No operation
1: Operation
Set these with a large scale feedback Z
phase width
(with inductosyn + magncscale, cte.)
h DIR | IND
Zero point return 0 1
direction +
Zero point return 1 1
direction -
g 28 SP1 Not used; normally set to 0.
29 Sp2
( 30 SP3
31 SP4
‘
32 SPs
l,
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7. PARAMETER SETTING

Standard settings (by individual motor)

Parameter HA40 80 [100 200|300 43 | 83 | 33
1 PC1
2 PC2
3 PGN 33.00 — = | = | = | e e -
4 LGN 0 — | = | = | = | = | « | «
5 VG1 150 — | = | = | e | e | - |
6 VG2 0 — | = | | - | « | « | «
7 VIL 10000 — | = |- | = | = | « | «
8 VIA 682 — = |- | - | - | — | «
9 10A 2048 — 11024 « | « | «— | « |25
10 IDA 2048 — | = | e |« |« | « |25
11 10G 512 — | 256 | «— | «— | « | « |25
12 IDG 512 — | = | — | «— [ « | « |25
13 ILP 1230 - -— -— -— - - -
14 ILN -1230 — | = | = | = e | e |
15 FFC 0 -— - -— -— - - -
16 TGN 0 — | = | = e | e | e |
17 STY
18 PIT
19 RNG
20 ORT 4680 — [« | « | « | <« | « | « | 010 with cxternal

regeneralive resistance

21 OLT 600 — | = | e | e [ e | -
22 OLL 150 — | =] = e | | -
23 OD1
24 ZRZ 100 — | = | = e | e e | e
25 MTY 00 01 | 02 | 03 (| 04 | 8 | 81 | 8F
26 OD2
27 SFF 0 — | = | = | e | e | e |
28 SP1 0 — = | = | - | e | | «
29 Sp2 0 — |+ | = | e | e | «
30 SP3 0 — | = | = | e | - [ - |
31 SP4 0 — | = | = | = | = | — | «
32 SPS 0 — || = | |~ | | «

The machine specifications are followed for the settings in the blank columns.
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7. PARAMETER SETTING

NOTE 1. Restrictions placed on PC1 and PC2
Settings 1 through 30 are used as a rule for PC1 and PC2 and if the following restrictions
are satisfied, other settings can also be made.
1. With a semi-closed system
(1) PC1 < 2730/ (PIT x RNG)
(2) PC2 < 32767/ RNG x U)
Where U is the interpolation unit
2. With a closed system (including ball screw end)
(1) PC1 < 2730/ (PIT x RNG)
(2) PC2 < 8190/ PGN
U: interpolation unit
The value of PIT produced by turning PIT and RNG into the minimum integral ratio can be
substituted in the above formula. The unchanged value of RNG is substituted as its sctting.
Example: When PIT =10, RNG =20, U=0.5 and PGN =33 in a closed system
1 can be substituted for PIT when PIT and RNG are turned into the minimum integral ratio.
PIT:RNG = 10:20 = 1:2
(1) PC1=12730/(1x20) = 136
(2) PC2 < 8190/33 = 248
Therefore, PC1 = 136, PC2 = 248

NOTE 2 Interpolation unit (U)
This is the NC internal unit. It is one of the valucs below, depending on the command
unit (input unit).

Command (input) unit | Interpolation unit
L)
10up/5u 5
1 /05 n 0.5
0.1 u/0.05 u 0.05

NOTE 3 Parameters 1 through 16 are valid immediatcly if their scttings are changed; the setlings
should be changed during emergency stop. Parameters 17 th rough 32 arc not valid unless
the power is switched off once.



7. PARAMETER SETTING

(Note 4) Setting examples for PC1, PC2 and PIT

Item Description
1 PC1 (1) When detector is on motor no-load side
PC2 O With ball screw

The gear ratio between the motor and machine sides is reduced and
set.
Example: Deceleration ratio of 18/30 is reduced and 3/5 is sct.

e H
PCl © 3
PC2 : 5
O With rotary axis
The gear ratio between the motor and machinc sides is reduced and

set.
Example: When rotary anglc is 3600.

1.5%/rev

240 q_i_[:}z

1

PC1:1
PC2:240
(P 1T :360)

(2) When detector is on machine (including ball screw end)
O With ball screw
Same as with linear scale (1)

g He .,

PC2 : S

In the case of a rotary type, the gear ratio from the motor to the
detector is set.

In the case of a rotary type, the gear ratio from the motor 10 the

detector is set.
3°I—J\AMM4——@
—i 18
PCl ¢ 3

PC2 : S
Exception: With a special gear configuration

_40}_A,\}\9Vmw__lzo={> 4I——W\M~—@

16 24 20 3

—124 m —'{3 EXE=T
PC1:3

PC2:4

PIT:8
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7. PARAMETER SETTING

Item Description
PC1, O With rotaty axis
PC2 The gear ratio from the motor to dutector is sct.
cont.
Example:
240 3 D
|
PC1:.1 (P 1T :360)
PC 2 :240
Exception With a special gear configuration
3" /rev
120 4 f z I%
"HO
PC1:1
PC2:2 Sat as shown here.
PIT:3
18 PIT (1) With ball screw

O When detector is on motor no-load side
The ball screw pitch is sct as is.

Example: I AAAA
@..I Ball screw pitch (leady 10 mm

P1T:10

Detector: machine side
Setting is made to the detector equivalent ball screw pitch.

H -
Exception: With a special gear configuration

PIT:10
10mm

18
F—»mJ 10X—= 6
TH  wie %

PIT:6
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7. PARAMETER SETTING

Item Description
PIT O When detector is on machine sidc (lincar scale)
cont. The ball screw pitch is set as is.

Lincar scalc and inducicmny
I——M/M—
CH -

P1T:10

(2) With a rotary axis

O When detector is on motor no-load side

The rotary angle of a single rotation at the machine side is set. This is
normally set as 360.

IE_@

1
P1T:360

O When detector is on machine side (rotary inductosyn, cic.)
The rotary angle of a single rolation at the machine side is st

120 3 D
)
PIT?: 360

Exceptione With a special gear conliguration

3*/rev

120 4 EIZ%
R B
PC1:1
PC2:2

PIT: 3




7. PARAMETER SETTING

Note 5: Examples of settings by units and detectors

Amphisct vl £y (S5 PAY
manie)
Mok ONSK OSESK OAERISK X OAERSK- OSESK
detectar X
Posimon OSESK Linear Inductosvn Rustary Lanear sk Linear scak OAERSK -
detevior wale A converter nduciosyn 0,14 1 IX-ET
thall wrew i o
ety [ A/D converier
12000
Mo 17 AN anld axld x4 anid mid4 xx(rs xadi xx¥S R4
g SEy wmed x5 axsd XXM x4 Sl axD4
meter 1
0 20 re [} Wiy Plixio o Priate 2 20
KNG
N
P;H\ [RESY Flxs LI ¥Y LIETN Al 4ixn AAxa 4Axx Yyxx Yixx
2 [T T [T
L1
o [LLI] [T [ LE]] DMK O ALLL [L10) (L1 V000 0non
Onhery Luample wah 0N
b 90 pear raiw On2
LI 7R2
P> ow
Jen 4 AU (T MM S 4 Ny 2 N Notep LLLINRUA Notey 20 20
pemi | ogegn |4 20 S 2920,
et I
Pata S.4.2.1
et

Note) Any value may be used if the quotient produced by dividing (number of output pulses of phase A
from phase Z 10 phase Z) x 4/1000 by an integer is a value which represents an integer; in the case of a
scale with only 1 pulse for the Z phase, any value may be used if it is an integer.
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8. ABSOLUTE POSITION SYSTEM

8.1 PARAMETERS FOR CONFIGURATING ABSOLUIE POSITION SYSTEM

8. ABSOLUTE POSITION SYSTEM

(T20/T30 system and M300 series)

8.1 PARAMETERS FOR CONFIGURATING ABSOLUTE POSITION SYSTEM

(1) Absolute position function valid parameter:
[NC basic specifications] Axes

[: abson 1
(T20/T30) Nome

(2) Zero point return parameter

[ grspe 20
T20/T30 AU 0 OR 20

(3) Absolute position detection system parameter: [Servo parametcr]

i) Motor end detection

$17 STY

[mw

i1) Ball screw end detection

$17 STY

(i o

(4) Absolute position detector parameter: [Servo parametcr]
i) Motor end detection

#$25 MTY

(i

ii) Ball screw end detection

FEDCBAYS876543210
| 11
FEDCBAG98 76543210
1 1
FEDCBAY9 876543210
1 11 1
FEDCBA9876543210

$25 MTY
1 1

1

[m T20/T30) #25

g5
133°

84"
132"

9900"
39168"

9100"
37120"



8. ABSOLUTE POSITION SYSTEM
8.2 PARAMETERS FOR DOG-TYPE ZLRO POINT RETURN

82 PARAMETERS FOR DOG-TYPE ZERO POINT RETURN

Zero point shift

a 4 p.Y Y
Absolute Machinc' ! Grid inlarval
valuc, zero ' Movement of encoder
rcfcrence  point rolation
point

Absolute position rderence

valuc scttings Read switch counter
value N
Data backad up by NC systan
(lix od valwes)
Resolver zero point
position 1X

NOTE: 1. Unless dog-type zero point return is performed, the reference values applying for the previous
dog-type zero point return are retained as the above N and 1X reference absolute values.
2 The N and 1X data are displayed on the servo monitor screen for the M3 system and on the
interface diagnosis screen for the T20/T30 sysicm.

8.3 CHECK PROCEDURE FOR ABSOLUTE POSITION DATA

(1) Set the zero point shift to zero.
(2) Conduct high-speed zero point return. (The machine stops above the absolule value reference
point.
NOTE: thn)dog-type zero point return is performed, the N and 1X vulues backed up by the NC
system are also reset.
(3) On the diagnosis screen, check whether the current reed switch valuc ni and 1X data are the
same as the N and 1X reference values.

(4) Asthe check for the grid, check on the diagnosis screen whether the valuc on the cyclic counter
is near 0 or 20,000.



8. ABSOLUTE POSITION SYSTEM
8.4 WHEN THERE IS SOMETHING WRONG WITII THE ABSOLUTE
POSITION COORDINATE SYSTEM

84 WHEN THERE 1S SOMETHING WRONG WITH THE ABSOLUTE
POSITION COORDINATE SYSTEM

(1) Check the present N and 1X reference values.
(2) Conduct dog-type zero point return. (Alarm relcasc)
(3) Check the N and 1X reference values applying with the present dog-lype zero point return.

8.5 CHECKING THE ABSOLUTE POSITION DATA (THE ADDRESSES MAY DIFFER
ACCORDING TO THE ROM VERSION)

(1) Standard values N, 1X Scrvo monitor screen
(displayed for all axes)
(2) Servo data window Interface diagnosis screen
1) Addressing
1st axis (A10009) (address L) ®)
(A10008) (address H) ®)
2nd axis (A10109) (address L) B)
(A10108) (addrcss H) B)
3rd axis (A10209) (address L) (B)
A10208) (add H B
2) Data ( ) (addrcss H) (B)
1st axis A10008 2nd axis A10108
9 9
A Data 1 A Data 1
B Data 2 B Data 2
C Data 3 C Data 3
D Data 4 D Data 4
(3) Servo window addresses
Address H Address L Data L/H
Present reed switch value ni 20 08 Data 2, 4
Present resolver value 1XZi 00 CE Data 3, 4
Cyclic counter value 20 24 Data 2, 4

T20/T30] (1) Standard values N, 1X Diagnosis screcn

1st axis

N: 1CB102 (datal)
3 (data H)
1X: 1CB104 (data L)
5 (data H)

2nd axis
N: 1CB112 (data L)
3 (data H)
1X: 1CB114 (data L)
5 (data H)




8. ABSOLUTE POSITION SYSTEM
8.4 WHEN THERE IS SOMETHING WRONG WITIH THE ABSOLUTE

POSITION COORDINATE SYSTEM

(2) Servo data window

Diagnosis screen
1) Addressing

The addresscs are sct on the diagnosis screen.

181FF2 03  INPUT (addressing valid)
1st axis
181F00 (address L)
FO1 (address H)
2nd axis
181F10 (address L)
F11 (address H)
2) Data
1st axis 2nd axis
181F02 Data 1 181F12 Data 1
03 Data 2 13 Data 2
04 Data 3 14 Data 3
05 Data 4 15 Data 4
(3) Servo window addresses
Address H Address L Data L/H
Present reed switch value ni 20 08 Data 1,3
Present resolver value 1Xi 00 CE Data 1, 2
Cyvclic counter value 20 24 Data 1,3
M310| (1) Reference values N, 1X Scrvo monitor screen
(Displayed for all axes)
(2) Servo data window Interface diagnosis screen
1) Addressing
. Addrss
Ist axis  (9689) (address L) (B) When bit 7
{9688) (address H) (B) is st 1o
2nd axis  (9989)  (address L) (B) 950C S
moniloring
. (9988) (address H) (B) procods;
3rd axis  (9C89)  (address L) (B) 980C when it is
(9C88) (address H) B) sd 1o
(9F89) 0BOC “0," it is
(9F88) suspendod.
9EOC
2) Data
Ist axis 9688 9 2nd axis 9988 9
A Data 1 A Data 1
B Data 2 B Data 2
c Data 3 o Data 3
D Data 4 D Dala 4
(3) Servo window addresses
Address H Address L Data L/H
Present reed switch value ni 20 08 Data 2, 4
Present resolver value 1Xi 00 - CE Data 3, 4
Cyclic counter value 20 24 Data 2, 4
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8. ABSOLUTE POSITION SYSTEM
8.6 ABSOLUTE POSITION DETECTION ALARMS

Window function for MR-S amplificr in M310L/M system

(1) The amplificr addresses are sct in the window addresses (W).
(2) The window monitor start bit is sct when monitoring the data of the addresses sct in (1)

When this s dong, the amplifier data are sampled and monitored in 3.5 ms cycles in the window

data.

Monitoring is cancclled when the monitor start bit is reset (1o zero).

Address
Axis 1 2 3 4

Address for
sctting 7 0

@ 950C 980C 9B0C 9ENC

Window monitor start
Window address 9688 9988 9C88 9F88
Address for
monitoring I
data — Window data 96SA 998A 9C8A 9F8A
8.6 ABSOLUTE POSITION DETECTION ALARMS

The following crrors relating to absolute position detcction are indicated.

No. Abbreviation

Name

Description

Battery malfunction

Voltage drop in battery used 10 back up

absolute position detector circuit on RF33 card.

Replace or recharge battery.
Absolute position data may be lost.

Absolute position
dctection error
warning

Incorrect encoder/resolver error or reference 1X

value backed up by NC system.

20° < 1x < 340° or 365° < 1 or ERE > 50.

Absolute position data may be lost,




APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTIONS
Appendix 1.1 System diagram of E-01 cables for MR-S system

APPENDIX 1. SYSTEM DIAGRAMS OF CABLE
CONNECTIONS

Appendix 1.1 Systam diagram of E-01 cables for MR-S system

* See Section 4.1 (9).

' MCP | M300
: G | %
OPTION
MCABLF CLAMP MARKS _g (
- 3M.3596. 50625 Ty
3M 7650 60025C S0PM 3M.7650-60025C S01M & Jial. 1050 1aCP)
& 3780 0050 & 3780 0050 HONDAME 50RM A (SIF)
o MRS EZIF.01 _ HA“P:] ® MR-SEZZ3 5.0 _ H,n”»gg @ MRS & ; AMP &N ‘
R¥01 CARD KF0) CARD RFU! CARD
{ chia [4311D] Ecnn CNJHE] ECN)A cm]é
CN2 oxe
HONDA:  —HA] XA C r P =3} p
MR20RFA  t[AH-[=]-|=]-1-[-]- - e fef —r 7y 1 S I e [
S e SF
3y . -|afe . P N -
EMR¢ ) )¢
@ CN2K1 X (U CN2KN
—
ENCORDER{ MOTOR %}
OSE 5K HAEZAC
MS3102A20 29P
Parts Name No. Standard Max. ‘SCCll':;n to Remarks
no. used length length referrad 1o
1 MCP-AMP or 1 5m Max. CAM11 or
SIF-AMP CABLE length | Scction 5.3 CAM21
. . - 30 m
AMP-AMP CABLE N-1 05m CAM11
3 CABLE END 1 - — RF54
4 AMP-ENC CABLE | N-1 ° 5m 50 m Sg‘l“l’" CN2K1-CN2KN

NOTE: (1). N: total number of axes; but N = 6 (N = 4 with M310 system)
(2). Example of total length for cables with cat. no. (1) and (2): Standard length with 6 axes is 1
X5+ (5x05) =75m.
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APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTIONS ~
Appendix 1.2 MR-S E-31 CABLE DIAGRAM (dctection of ball-thread shaft’s end).

Appendix 1.2 MR-S E-31 CABLE DIAGRAM (detection of ball-thread shaft’s end).
The example given is for the case where the first shaftés MR-S E-31, and the sccond shaft is MR-S

E-O1.
MCP ) M300
G or —_
NC
OFTION
% CABLE CLAMP MaRkS —= | L
p 31,3596 30025C 01
3M.7650.60025C-50PM 3M.7650-60025C 50PN & 3751000 (NCE
& 3780.0050 & 37800050
MRSEZDE. SE 22 MRSTZIEH AMP 2%
o MR SEZRE 3] - n AMP 41} & NRQEO] - RAMP ® MR 1 - AMP SN ®
RFO1 CARD RFO] CARD KFOI CARD -
(onia cninl) WE CNIA cmnzl E CNIA cxin Eé
RF31 CARD
N o
HONDA: — A 4= HONDA
MR ZOR:: - MR-20RF A : : : j
3ry --t-
gy : ~
) CNZKN
—®CN3 R
ENCORDER | MOTOR #1 %
OSEsk | WA EZBC
MS3102A20 29P p——— A ey B
e e e
MS3102A20 2P —=]
Catalogue ] No. Standard Max. Refer to ltem -
Name ) Rcmarks
no. used length length na,
MCP-AMP ] e
1 CABLE 1 Sm | de.ﬁ Item 5.3 CAM11
cngth 30
AMP-AMP m CAM11
i -
2 CABLE N-1 0.5m
3 CABLE END 1 — — RF54
AMP-ENC N < " 5
4 CABLE N S5m 50 m ltem 5.4.1 CN2K1-CN2KN
AMP-ENC 4
6 CABLE n Sm 50 m Item 5.4.2 CN31R1

NOTE: (1) N: total number of axes; n: number of MR-S E-31 axes, b N=Z 6, NZn(n = 1in
this figure)
(2) Example of total length for cables with cat. no. (1) and (2): Standard length with 6 axes is

1x5+ (5x05) =75m.



APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTI ONS
APPENDIX 1.3 MR-S E-33 CABLE DIAGRAM (SEMI- CLOSED,

SUBMICRON)

APPENDIX 1.3 MR-S E-33 CABLE DIAGRAM (SEMI- CLOSED, SUBMICRON)

The diagram indicates a case where a submicron semi-closcd confliguration applics to all 3 axes.

MCP ] pang
{ or
XC

OPTION
% CABLE CLAMP MARKS ~—=) I{
3M:3596.50025C-50PM
3M:7650-60025C. SOPM 3M.7650.60025C-50PM & 3781.0030 (MCP)
& 3780.0050 & 37800050
MRS <] AMP 21 MR SEZAE-33 L—I AMP 22 {.\m SPRE AMP 23
o [ H 60 [

=] o

@
KF0) CARD RFO1 CARD KFOL CARD
(|cnaa CNIB ) GCNM cmn}] GCNJA CNIBE]
RF33 CARD RF13 CARD
[

KES CARD
o2 oNny oz o o3
™ LI (AH—HONDA: |73} "] 1995, --_w‘
NF :::::.’:::If__ 1 MR:REA ::::.’::::T .l s__].[..H-l- I )
it g ¥ W - 3k
b——( CN33K1 ‘I © CN33K2 0]
— N33k}
G| mmzac || | s 3
E J
MS3102420 14p
)
Rceference
Catalogue Part No. Standard Max. " . )
no. name uscd length length sc;lnlun Remarks
1 Mo E 1 Sm 0| section 5.3 CAM1I
total
2 AUPAMP | Na 0. length CAMII
3 CABLE END 1 — — RF54
: AMP-ENC y CN33K1-
5 CABLE N-1 S5m 20m Section 5.4.3 CN33K3

NOTE: (1) N: total number of axes; but N = 6

(2) Example of total length for cables with cat. no. (1) and (2): Standard length with 3 axes is 1
x5+ (3x05) = 65m.

89



APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTIONS
APPENDIX 1.4 MR-S E-33 CABLE DIAGRAM (SCALE FEIEDBACK,
SUBMICRON)

APPENDIX 1.4 MR-S E-33 CABLE DIAGRAM (SCALE FEEDBACK, SUBMICRON)

The diagram indicates a case where a submicron scale feedback configuration applics to 1 axis and
a submicron semi-closed loop configuration applics to 2 axcs.

—
ENCORDER
OAERZ5K-IX

l MS3102A22 MP]

MOTOR %1
BALZ

:{hnufm: untt (made by
scaje

<

turer)

MCP{ M300
or
NC
OFTION
¥ CABLE CLAMP MARKs—=3 | (
3M.3596. 525C S01'M
( 3M7650.60025C-S0PN 3M:7650.60025C.50PM & 3751 1050 (MCP)
& 3780.0050 & 37800050
MR-SEZA £ 13 AMP 21 MRS PZAE-33 n AMP 42 MRSEZAF3 | | AMP 33
(O] ) H o) KX W] 3 [©)
KFOI CARD REOI CARD KFG] CARD
{|cnia CNIB{Y E CNIA cmuz] G CNIA cmZ]
K¥33 CARD RF33 CARD RF33 CARD
: oN?
p——HONDA: A
MR 20kFA b - |- ]~|~
WY I
t—® CN33K1 @ CN33K2

ataloner . ) Reference
Catalogue Part No. used Standard Max. <cction Remarks
no. name length length no
MCP-AMP 30m o
1 CABLE 1 S5m with Scection 5.3 CAM11
AMP-AMP total CAM11
2 CABLE N-1 0.5 length
3 CABLE END 1 — — RF54
AMP-ENC . _ CN33K1-
5 CABLE N S5m Scetion 5.4.3 CN33K3
AMP-I/F Dectails avail-
7 UNIT CABLE " able scparately CN31H1
NOTE: (1) N: total number of axes; n: number of scale feedback axes; but N = 6, N = n (n = 1in this

figure)

(2) Example of total length for cables with cat. no. (1) and (2): Standard length with 3 axes is 1
x5+ (3x05) = 65m.



APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTIONS
—~ APPENDIX 1.5 MR-S E-31 CABLE DIAGRAM (SCALE FEEDBACK,

1-MICRON SCALE)

APPENDIX 1.5 MR-S E-31 CABLE DIAGRAM (SCALE FEEDBACK, }1-MICRON
- SCALE)

The diagram indicates a case where a 1-micron scale feedback configuration applics to 1 axis and a
I-micron scmi-closed loop configuration applies to 2 axcs.

CRef. BCN-B3395»
- MCF) \a300

( o
NC
OPTION
* CARLE CLAMP MARKS—=) [ {

3M 3506 WNISC i

( 3M.765 60025C S0PM 3M.7630 £0025C-50PM & 3781-10%0 (MCP)
& 3780 000 & 3780 0050
3 3 E - v 20 3 AP 22
- © MR SETI E-31 - Hmr £t o MR ST E-01 -0 amp 22 5 MR SEDF-01 lT 5
REU) CARD REQ} CARD Ktul CAKD
(|emia C-\'!ijg CNIA cmuﬂ @cxz,\ cng]é?
R 33 CARD
N2 (813 ON? 2
TR 110D TAT 1a] i
e [l::::}: U 1
( -
—@ CN31H) ® CN2K2 T CNZK3
——
ENCORDER | MOTOR #) |}
OAERzSK IX| ma B ©
MS3102A22 1P
nicriace umt (node by
scake turer)
-
. . Reference
Catalogue Part No. used Standard Max. section Remarks
no. name length length no
MCP-AMP 30m .
c 1 CABLE 1 5m with Scetion 5.3 CAM11
AMP-AMP total
i - length
2 CABLE N-1 0.5 gt CAM11
3 CABLE END 1 — — RF54
AMP-ENC " —
C 4 CABLE N Sm 50 m Scction 5.4.1 | CN2K1-CN2K3
AMP-I/F Dctails avail-
7 UNIT CABLE " able scpurately CN31H1
NOTE: (1) N:total number of axes; n: number of scale fecdback axcs; but N = 6,N = n (n = 1inthis
figure)
(2) Example of total Iength for cables with cat. no. (1) and (2): Standard length with 3 axes is 1
¢ - x5+ (3x05)=065m.

~»
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APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNLECTIONS

APPENDIX 1.6 MR-S E-31 CABLE DIAGRAM (SCALE FI-EDBACK 1-MICRON

INDUCTOSYN)

APPENDIX 1.6 MR-S E-31 CABLE DIAGRAM (SCALE FEEDBACK 1-MICRON
INDUCTOS YN)

The diagram indicates an example of a J-micron/pulse inductosyn scale feedback confliguration for all X axes.

MCP ) M300
( or
NC
OrnoN
B CARLE CLAMP MARKS —= ) (
30 3506 SCISC S0P
[ 3M.7650 6002SC SOPM IM TR RN RPN & 3781300 (CF,
& 3780 0050 IR UREN
f\,kgm R AP 2! [ORY s L} AMP 22 Mp ¢ 2] AUP 23
S [0 £ N ense LK1 - LA oo 13K
% . s =l @ @
1
\ ATl CARD v RFU) CARD RFUI CARD
¢|cNIA cm}] Gcm,\ CNIBE] Ec.\'l/\ cxmz]
RF31 CARD RF3I CARD KES| CARD
N2 [ N ¥ [$5]
:vcn‘* — T HONDA:
MR 2 xr,\ o[-l l _ l ....
i---------IQ:‘ MR 20KFA 1 3
3PH 4_(*-.7_ - A-]-1-
EMR ¢ MW L¢ (
- & CN31M] ® CN31M2 P—® CN31M3
.
T
. J @ JMSP21 16M A 100y
CN2A l CN2B l LV(.
A/D BOX (MHI0.00 mm/P)
CNIA cmx' CNIR cw\l cx!c [ (Ll
o U
>RCMA!33$
© IMSP13.5M
Insidc board @ JNSPI3 SF—— Inside board
()lllS:l(k‘, NI @emn] —l —|— & Ouside board
boar
CN2K2 @ —— | —~ y—— 2
CN2ZK3 @ — | — | —— @Q— 3}
.
32 23 CNS CN5 [
p —/  ENC EXC @ JMSPI3.5M
iraz} 1PAZD 1raz2
(MHI) M) D
@ IMSPI3SF .
INDUCTCSYN N6 (N6 N6
21 J > ©T
= g S o
EXCORDER | MOTOR %1 SCALE | SLDER
OSE 5K RAEZRC
PSS FUSUREN (N -—.@
- — —_—1—a
£2 23 foeeee
MS3102420 2P~ SUDER SUDER | s
\. SCALE SCALE
Reforence g Retarency
e 2| N | | g [ e, | | o) e e [ TR T
»e. 30.
MCP-AMP 30 : AD POWER Operating
1 CABLE 1 Sa i | Section8s CAMII 1 CAELE H wam | pn
total A/DILIDER ; ey
2 AEIAP;FEW X1 o8 longth ML 1. CABLE N Am ﬁ':..lém
A/D-IPA Novembar
N CABLE i - - RFS4 n CABLE N e s and
1PA- SCALB [
AMP-ENC Section CN2K1. 4] N by
¢ CABLE ¥ Sn | fa Y poet CABLE = Mo
= savy
AMP-AD Section CNeIM - 4
¢ CABLE ¥ ta Ba 518 CNTIMS Induszries
e
NOTE: (1) N:total number of axes; but N & 6 (N = 3 in this figure)
(2) Example of total length for cables with cat. no. (1) and (2): Standard length with 3 axes is 1x § + (3x0.5) = 6.5m.
(3) The plugs with a ¢ mark are accessories of the inductosyn system.
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APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTIONS
APPENDIX 1.7 MR-S Z-33 CABLE DIAGRAM (ABSOILUTE VALUE, SEMI-

CLOSED)

APPENDIX 1.7 MR-S Z-33 CABLE DIAGRAM (ABSOLUTE VALUE, SEMI-CLOSED)
The diagram indicates a case where MR-S Z-33 applics to all axecs.

MCP | M320, M130
( of or
SIF | M310 NC
WCABLE CLAMP MARKS —==J | {

OPTION
3M:3596.50025C.50PM
3IM.7650 60025C 50PM 3M:7650.60025C.E0PM & 37811050 (MO
& 3780-0050 & 3780.0050 HONDAMR-50KMA (SIF)
o MRSEZA7.33 5 H AMP #1 ® MRSEZZA2.33 = I:lA.\"’ 42 ® | SLBN v AR — AMP &N ?
RFO! CARD RF0} CARD RFJ CARD
(| cna cNBl) Ec.vu CNIB Zl E CNlA CNIB ﬂ @
RF33 CARD RF33 CARD RF33 CAKD
CN2 CN33 2 hA 2 CN32|
=9 73 F 9 6 [\J4— HONDA i _-____-_*
R vt ot B A R I_LUHZ Al
3PH =6 > - [ I B -
EM'R( J H(C N
b 3) CN33KI] ® CNaakz tS?JKN
ENCORNER | \oroy )
(I)i‘(fzi}‘s:z’z(sx-lx Hazac
MS3102AZ2- 4P
)
Catalogue Part Standard Max Rcfcr_cncc
No. used : scclion Remarks
no. name length length no
MCP-AMP or : 30 m CAM11 or
1 SIF-AMP 1 Sm with Scction 5.3 CAM21
CABLE
total
AMP-AMP length
2 CABLE K-1 0.5 CAM11
3 CABLE END 1 — — RF54
AMP-ENC . CN33K1-
5 CABLE N-1 5m 50m Section 5.4.3 CN33KN

NOTE: (1) N: total number of axes; but N = ¢

(2) Example of total length for cables wit
x5+ (5x05)=75m.

N=4 with M310 system), K: number of amplifiers
h cat. no. (1) and (2): Standard length with 6 axes is 1

(3) Maximum cable length with cat. no. (5) is 20 meters for the OAER25K-1X encoder.

93




APPENDIX 1. SYSTEM DIAGRAMS OF CABLE CONNECTIONS
APPENDIX 1.8 MR-S Z-33 CABLE DIAGRAM (ABSOLUTE VALUE, BALL-
SCREW END)

APPENDIX 1.8 MR-S Z-33 CABLE DIAGRAM (ABSOLUTE VAI.UL, BALL-SCREW

END)

The diagram indicates a casc where MR-S Z-33 applics to the first axis and MR-S E-01 applics to
the sccond and nth axes.

4
» cABLE cLAMP MaRKs—=3 | ( I_

(0]

3M 7650-60025C-50PM
& 3780.0050

IM.7650-60025C-

30PM

& 17800050

MCP | \aa0, Mato
ar
M310 NC

MR SEZ32.33 AMP 31
=&l

MR SEZIE-0) ANP 22
=&l

RF0} CARD

CN1A

CNIB

OPTION
3M-3596-50125C . S0pM
& 3781.3050 (MCF)
([ e [] AMP 4N
"o
K0} CAKD

CNiA

ID) A

CNIY

e

]

®
RFO) CAKD
([cNIa cnnl) E
RF33 CARD
[ oy
HONDA:  —{TR] T=R— NONDA:
MR20RFA Lrapl-de =< - [-{-1- |~ MR-20RF A
v Y O O O U8 P S R PR AN
JPM—JBT - i|-1-]-|-
EMRE M1
@ CNzK1
[=——® CN33R1

MS3102A22.14F

[ —
ENCORDER
OSE-

MOTOR %1
HA €

5K

MSII02A20.29P~  ———
ENCORDER
OABRSK 1X ET] (AR

BALL
SCREW

O CR2AN

t Loy . . . Reference
Cataloguc Part No. used Standard Max. scotion Remarks
no. name length length o

MCP-AMP 30m -

1 CABLE 1 Sm with Scction 5.3 CAM11
AMP-AMP total R

2 CABLE K-1 0.5 length CAM11

3 CABLE END 1 — — RF54

4 AP ERC N 5m S0m | Scction 543 | CN2KI1-CN2KN

9 AN e n 5m 50m | Scction 5.4.2 CN33R1

NOTE: (1) N: total number of axes; n: number of MR-S Z-33 axcs; but N = 6, N = n (n = 1in this

figure)

(2) Example of total length for cables with cat. no. (1) and (2): Standard Iength with 6 axes is 1

x5+ (5x05) =

7.5 m.




APPENDIX 2. BUS COUPLING CABLES

APPENDIX 2. BUS COUPLING CABLES

Cable Specifications
CAMIN
M M
e B skggaintu o S
& 4 1
260 : XX . ©26
| 9
2 o -0 2
270 : ] XL Tf : 27
MCP-AMP 30 ! O ——to 3
CABLE 280 — — 02;3
4 + -0
“ 29 o : ; _)O( 4 : azg
50 t 1 <
For 300 : + m + ‘T 30
connceling 6o + 1 -0 6
CNI1A on 310 : + w +— 031
amplificr 7 o- —+ ~ —o 7
with CAM11 2o n + >O( + ] -0 32
on MCP 8 + + © 8
. 3 L XX o33
]
9o~ { + o 9
340 — XX — o34
100 + i 010
350 : ' XX ;jl 035
o t 1 n
36 : XX — ©36
Amp-AMP I2o f = °12
CAELE 37 : ' XX +— 037
130 —t ] 013
” 38 o — XX + © 38
l40 $ + 019
For 390 : 1 XX + : ©39
connccting 15 0- +— } 015
CNIA on 40 Ol XX ! °4g
. 16 o- —t ' —0]
next - . 4] o~ ' ,W t ! o4l
amplifier with 170 p ! L 017
CN]E,,O“ 420 : XK — 042
amplifier 180 + 4 o18
43 L XX — 043
190~ } T ©19
Mo ll — XK +—1 od4
200 4 + ©20
450 XX - 15
2] 0— +—t 1 ©21
460~ -t W t : —046
220 +— +—7 022
470 XX — 047
Ly } 023
230~ 4 1T
480— . XX s 48
240 et e 24
490 —— XX 4t 049
25 — —t—t 025
500 it )0< t——t 050
|1 "
! e A
\ Mcatal shell
Cablc clamp inside shell
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APPENDIX 2. BUS COUPLING CABLES

Cable Specifications
(CAM11
cont.) Length L
j‘e\a
a ?.AI
o | CaMll
50 25 26
. 5.25 paired shicld cable N540C892
3M:50-pin fcmalc
connector 3M:3779-A150
Notes:
(1) Recfer to the cable system diagram for the standard and maximum lengths.
(2) No distinction is made between the left and right ends of the CAMI1 cable.
RF34
CABLE END

For inscrtion
into CN1B on
the final
amplifier

14 ) 76 .
1 ! !
| ) © )
m -~

u\m

M:50-pin femalc connector




APPENDIX 2. BUS COUPLING CABLES

DETECTOR CABLES
AMP-ENC Cable

Cable Description
3
CNZK1 AMP ond Daector end
MR oy ———-s ' 2 Conncctor modd
e When g: d : OO ,,a ® MR conncctor
cablc Pps L L °C .
CNK Jength 30 L XX—: ; op | Casc MR 20LS
2 is more ll; o OO 2 Z Housing  mpr-20m01
than 160 L — ol | Contact MrP-MIO2
7.5m 170- : : XX : : o] ontac
CN3IR1 and 180 T ox
under 19 : : )OC‘, °L | e Cannon conncctor
100~ O M
50 m o : : X : °T Connraar  M$3108B20-295
}
? 5o T T PT | Clamp  Ms3057.12a
Vot |
e o > .
CN31R6 A 1 [ ® Cable type
20 —\ A ype
1 :—:m: : ? F-DPEVSB 121X0.25Q
D ¢ G %
i T
AMR-ENC R D, & G 7\§:s
) 7 ] L
CABLE .z.1 ! : P ?
T : T Maximum length = 50 m
20 Ot ' = t—0 N
B24.9 B21.9
When sofdm g t [op | Apart from pil‘ls P, R and
cablc 60—y T ~ S, the connections arc the
lIength 70 — mn PR | same as in the figure
1s Icss 20 7T Ty above. However, this appl-
lo » :
than 80 : — Nos | ics only to a length L of
75 m M o XK N eaed 7.5 m or less.
20 Ot — — = o o N | Standard Ieneth = S m
B24.9 B219 . e
©
Make E 1
(=] .. .
é Positioning
Leneth L i key groove

Signals (reference)
RFO01 card CN2—+QOSESK

1[{GND 14|prp2z 1 1
8| +s 8
2| +5 5 15|PzRrR| |2 5 15
3/PBR 16| PU 3 16
0| PW 10
4|PB 17| PUR| |4 17
11| PWR 1n
5| +15 IR 8PV 5 ” 18
6 | +15 T 19| PVR 6 " 19 N341C582
7|GND 2] sc 7 2 N341C583
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APPENDIX 2. BUS COUPLING CABLES

AMP-ENC Cable

Cable Description
CN33K1
AMP end Daector end
3 MRS AMP| /—-==-—-==- - Dacator
A T
Az XA
CN33K6 A BT I
B i, X X1 b
B 43 ! } [ F
+ ¥
; :5 i : X Xy c
b o e e e e o e —— ]
RFBIA 16 Y T I
CN33R1 RFBIB 17—t !)_<_ _____ 2<-,r - ]
R-COS 18 : .:r’:_‘y“ ‘‘‘‘ ST ,;:. K
S R-COSE 19 ttrer e, N L
RSIN 10 "I'—'-""""""";.’: M
CN33R6 RSINE 11—l :l;‘:x__ — .)_f;x? v
LA 1 i 2 NP s o T
Lz L 2<_ _____ XL_\,; - v
t
+15V g—r_,-;“ -—»:—--———-r + P
GND 7] BN I A iJTJ R
—-15V 6 fa C R 1 { E
AMP T (X X Ly
DETECTOR T [
N ing 1
CABLE T il
] | (& 1J
L X )
i, [ i
X '
Tii '
+5V 8 r—J 11 L [— §
S 20 B N
B24.9 1249
Casc MR-20L5 Conncctor  MS31081322-148
Housing  MRP-20M01 Clamp MS3057.124
Contact  MRP-M102 Caplc lype  F.DPVVSBSSP/7PX0.25Q
(<]
Makc } 3:1:{%
. (-]
Positioning
Length L I key groove
Standard Iength = Sm
Maximum length = 20 m N541C616

%8




APPENDIX 2. BUS COUPLING CABLES

AMP-I/F UNIT CABLES

Housing: MRP-20M01
Contact: MRP-M102

Cable wirc 1yvpe
F-DPEVSB 12PX%0.28Q

Length L

—1—{5

Approach the sc:a?c

Signals (reference)

1| GND MiPZ
+5
2|1 +5 15| PZR
3|/ PBR 16
10
4| PB 17
11
5 18
12| PA
6 19
13] PAR
7{GND 20| SG

Cuable Cable connections
CN31H1
Amplificr end Scale end
> (TN T T T T T T .
CN31H6 PA 1z 0O T >0< T : —05 U, |PhscA)
PAR 13 O- : : : l 06 U, |Phase A)
PB 40 ) ><>< I +—1—08 U, |Phase
AMP-1/F UNIT PBR 30— — t : <1 U {Phse )
CABLE Pz 14 0— ! { M ] t 03 U [ehuez)
]
PZR 150 jl ] T! —0 1 Uy [(Phse 7)
|
GND 10— ]‘ ; — 010 0V{(0V)
+5 20— T Y::: — —0 12 +5V|(+5v)
+5 8o— ; * i |
|
e
1 I X 1
1 B!
G 00—l — ‘el shicld |(shicld)
* Make no conncction with a scale |/ vy e
which docs not reguire 5V 10 be l!:il‘nﬁ‘i:s
S“l’[’“ul krm@im far
EXIw2
Casc  MR-20LS

manufacturer for details on
the matching plug.




APPENDIX 2. BUS COUPLING CABLES

AMP-A/D Cable

Cable

Description

(

CN3IMo

CABLE

CN331IM1

AMP-A/D

AMP cnd A/D box end
N T T T T T T
12 © - )0( T 1
e |1 XX B °?
3 0 } } } i —0 4
14 o——1 XX : 1 °5
15 © : | I JI —0 6
10 || e e
|| XX«
g o n\:nucdl |
| 1 I
L b
|1 I
I b
20 ot e e — — — — ‘el 1 010
Notc The above wiring configuration
is an examplc of wiring when an AZD

Casc MR-20L5
Housing ~ MRP-20M01
Contact MRP-M102

convericr 1s used.

Cable type
F-DPEVSB 12PX0.25Q

Male

Length L

Since the plug JMSP21-16M at
the other end is an aceessory of

Signals (reference)

the inductosyn sysiem, no plug is

e RF31 card CN31

(1) PA

1 [ GND o “M|PZ (3) PB
2| +5 15[ PzR g; ICD;%’
3|PBR " 16 (12) TSA
4| PB 1 17 (15) OH1
5| +15 18

12{PA
6 |+15 19

13| PAR
7|GND 20| SG

Inductosyn A/D CN2

supplied.
83 N Standard Iength L = 5 m
(6) PZ Maximum length = 20 m
(10) SE
(13) TSB
(16) OH2
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APPENDIX 2. BUS COUPLING CABLES

20-pin Squarc Connector (Honda)
(1) Conncctor case MR20LS

39.3

18

This is tightcnod by hand.

/

(59)
53

39.8

(2) Conncector case MR-20L

' 39.3

' 0

T
= S]]
45 age H .
Spacc for wing a
/S screwdriverts required here,
© ©
| MR-[IL
HONDA

(3) Soldering type of connectors

MR-—-20M MR-—20F
Soldering type/male connector Soldering type/female conmector
=~ 32.8 2—2.8¢ = 32.8
‘ f——27.8— ‘74— e I —— lj——z‘z-“
: = Z
A== T ] B——a) [ 1

J-10-}

a—{—8a)

Z=5p

(-
1
(4R
4
RS

.J_,,

- <
s u{ - j}W% :
(JQ]:IJ = 1= "‘”’I | %}: ?{@_ - ? LuJ

22.3 22
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APPENDIX 2. BUS COUPLING CABLES

Cannon Plugs for Dctectors (J apan Aviation Elcctronics)

(1) Angular plugs MS3108B20-29S

1-3/8-18UNEF-2B

. };(:ﬁaing key W
" Safdy hole

(2) Straight plugs MS3106B20-298

=
! AL
1 1 THIR
~e = \
3 "
e 1-3/16-
F 1BUNEF-24 37
N ’ 0.7 -y S
Eflecine thrrad icngth & * The Cannon connector key
77 | i positioned in the motor

1-1/4-18UNEF-2B 183

=

-4

Nange dircetion.

0]

S5 —
N

- S—

1-3/16-18UNEF-2A

$37.3
L]

o]

!

L_' Effective thread kength

55.6
Safcay hole
23.8
10.3
11-3/16-18UNEF-2B 1.6
« i - )6
) ] (
e s
Maximum
4
-“u‘— allowable
cable
diamdter

The connectors and cables are not provided with the scrvo amplilicrs and motors.
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APPENDIX 2. BUS COUPLING CABLES

Cannon Plugs for Dctectors (J apan Aviation Electronics)
(3) Angular plugs MS3108B22-14S

o 1.3/8-18UNEF-2B
* Positioning key
groove 18.3

Safdy hole

33.3

Effecive thread kength 60.7 * The Cannon connector key

77 15 positioned in the motor
Mange direction

5

(4) Straight plugs MS3106B22-148

S J’i}' =

1.3/8-18UNEF-2B 183 © 1.3/16-18UNEF-2A
=

o fEEEeS | N

= 9

3 _U B

Ll Effective thread length
55.6

N

Safdy holc

The conncctors and cables are not provided with the scrvo amplifiers and motors.
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APPENDIX 2. BUS COUPLING CABLES

Protcctive Tubces for Cablcs

If the effects of noise cannot be avoided or if the noise immunity propertics are to be increased, the metal
tubes listed below should be sclected and the signal cables passed through them.
These protective tubes should also be used if there is a danger that the outer covering of the cable will be
cut or rubbed by metal chips.
Since the MS3057 cable clamp cannot be attached at the detector end, the cable may breuk particularly
in applications involving bending and vibration. The 0.2SQ cable cannol be used and so a cable with a
proven record and a larger conductor cross section arca should be employed instead. The instructions
given by MITSUBISHI should be followed for the classification into shicld and twisted cables.

Application Examplc of assembly
®
»,
For motor @ 3 ?
dctector \ "
® @ s 1:%716-18UNEF-2B
Table 5.4 Cable sclection examples
Conncctor
(1) Tube Munufacturer
(>) Amplificr Mounting (3) Motor detector
- p screw cnd
. RBC-104 (straight) Gl6
FBA-4 (FcPb wire - = . g Japan
braid covering) RBC-204 (450) G106 RCC-103-CA2022 Flex KK
5 RBC-304 (900) G16
PA-2 #17 BC-17 Conduit PDC20-17 Sankci
(FePb covering) (straight) thread 15 - SS
. Thread dia.
PT #17 Psi,(i'é-_’lgs‘(’;’(ﬁ')“) 26.4 Daiwa
(FePB covering) PS-17 (straight) Thrc;:gfizn. PDC20-17 Dengyo KK
PF 1/2
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APPENDIX 2. BUS COUPLING CABLES

Cablc Clamps

A grounding plate for the detector cable should be installed near the servo amplilicr and, as shown in the
figure, part of the cable covering should be stripped away to lcave the outer sheath exposed and this part

should be pressed against the grounding plate using the cable clamp. If the cables arce thin, several should
be clamped together. (Refer to Scction 4.1 ).

I

Cablc

J Cablc clamp
mMm (mctal fittings A, B) Grounding plaic

0

i 7
- / >
Shicld outer sheat

Dctail fo clamping arca

Grounding platc D as well as cable clamps A and B can be obtained from your MITSUBISHI
representalive,

Outlinc drawing of grounding platc D) Outline drawing of cable clamp
100

L r]
;T,éﬂiﬂiie [

22— éSmm da

hole (mauning hoke) | 6 © L__J
|| N ey
%

22
5

ol

24+0.3
0 30
86+0.3
® Thc grounding wirc must be L
conncctedirom the grounding  * Screw hole for
platcto the grounding platc connecting grounding
on the cabinct. wirc (o Maal futing A | 70
grounding platc
® Two matal fittings A on cabinct Motal funing B | 45
can be uscd.
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APPENDIX 2. BUS COUPLING CABLES

Cablc Malcrials

When the cables conncecting the motor amplifiers are lengthy and the motor moves, use cables with a
superior resistance ot bending.

The tables below show the typical types of cables as manufactured by MITSUBISHI.
Shicld cables

Namc:
No. Fiushed Cable chamatenstics Color
Sue2 outer Configuration Condudor Colwr Remarks
{mm?) diameter (standy¥ mm) resisiance - -
(mm) (@/xm)

Name: F-DPEVSB 12Px0.2Q

No. Firushed Cable chamatenstics Color Rending
5‘1‘} outer Conliguration Conduaor Cotor Tosisi e Remarks
(mm?®) diameter
{siandy' mm) resistance - -
(mm) Ukm)
1x0.2 110 40/0.08 1008 - - Black | APy :*"f‘ 07 tmes
N i . - at R}
Pairced shicld cable with 7 twisted pairs of conducting wircs
Numec: F-DPVVSBS 7Px0.2Q
No. Finished Cavle chamatensiics Color Bending
S'"g dm"" Configuration Conducator Color resstance Remarks
{(mm®) meter (stands/mm) Fesistance - -
(mm) @/xm)
APprox. H4x10Y s
7x0.2 1223 26/0.1 107 - - Bilack a1 R200

Paired shicld cable with 7 twisted pairs of conducting wires + bundle of non-pairs wircs
Name: JPVV-SBS-SB 7Px0.2SQ

No. Finished Cabie chamnctensiics Color Bendi
Snzs outer Cont, on Cond: Cuolor n\un::e Remarks
[y
(mm?) dnmeter {sands/mm) remstance - -
(mm) (Q/km)
7%0.2 130 /0.1 107 - Dinck I eledrical work
- - . - specilcations TS-
86062
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APPENDIX 2. BUS COUPLING CABLES

Special shield cable
Name: F-DPVVSBS5P/7Px0.2SQ

No. Finshed Cable charactenstics Color Bend:
s::.ca outer Coal, Cood: Color ':! Remarks
(mm®) diameter (sande'mm) resstance - -
(mm) Qkm)
. Shield cabie with
5x0.2 144 26/0.1 93.9 Biack Approu..!l&w‘ times 12,"",‘" . cng 5
7x0.2 2 pavs in each shieid
BKO-NC6265
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MAIN CIRCUITRY
CONFIGURATION

APPENDIX 3. MAIN CIRCUITRY CONFIGURATION

APPENDIX 3.

M - .
YT T 3
i M AL ' 1 g |
veliiil rfn o | -
MEINE .35 o ol R | 1y 0 o oL
[ L 1 \ b ] h
NEDSE 50 L I I e el et
z +] 1nn zS -
WO "_ 1 TU " "3 n_ ” " L O O 0 ¥
[ J ! QN 1Ecna N N 1o 122
9L 1 \ [ I | _ 1 o} |
b o4 33 €t z gy I
a L e e e aeem o + 1 !
.__ Ing |~ 1a ﬁO/nL R, a ™ L o1y
E 21 Al I SRR Sa £NS
L
nf uat
Gt n o A
W
c c q
| s
r \ \ \ \ \_ ). o G =) Y.

o)
Jojour O] oL oL
[ Jenoo | Jenoa 11800 ZND aIND VIND
A jw 2l [ —II rll—
KT Wi | &
] 34t | 8l I ER A CENIER LR
u W | 2t L s | s | v Pl
9t ELRER]] Avd | v [ Awd] W ol
<l RS KT Wl |1t Ju)&]s
TR Was | o [ fasad aa fawifout {uea| 24
o PRYR IR [wfafwmaolnfuwfn
] kA | 2 ZND
1] KA [ 11
] w0l
5 miK ELR ELS AL L POV Ny
3 Tam 3 H 6 | & | e fyr | o 7| n
¢ inw iz 6V | uy fWv] ol | 4 oav | onn
3 ETe oY (23 HjauJalulm 7 1
Zmol s s | ¢
v TS aIND
£ ¢
wet | 2 o |t usal. YIRE 6V | AV 1.0 oy by ] oav i anv b Zav ] tay ety {un
et |4 M 171 oo o ) w o ]w W lxjicjo[ez{o)]al]s
. N xin SV | WY [NW sav | sav [vav | fav fzav | wiv sav fann
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APPENDIX 3. MAIN CIRCUITRY CONFIGURATION

MAIN CIRCUIT PARTS LAYOUT

Top side Bottom side
Q ! &
TEZ FAN
PTU
PTV RM1 RM3
RA
PTW
I
SK3
TH
DS
PTR T
~ MC ! MC
i P
[%¢] v
RM2
FIL
PL Cl
O TE1
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APPENDIX 4. CHECKING THE MINIMUM
ACCELERATION/DECELERATION TIME CONSTANT

APPENDIX 4. CHECKING THE MINIMUM
ACCELERATION/DECELERATION
TIME CONSTANT

When the machine is accelerated or deeelerated, the output torque of the motor is limited by the motor
and amplificr. This mcans that the machine must be operated above a particular ime constant.

Take care not to make the time constant too low since this will increasc the crror between the command
value and machine position and result in an excessive crror alarm.

(1) Checking the minimum acceleration/deccleration time constant
The minimum acceleration/deceleration time constant is checked in the scquence shown in the graph

bclow.
Typc of amplificr
@ ’ ) ()
j® . .
Minimum acccleration/
deceleration time constant
@ @ Type of motor
) ) B
Load incrtia
l Motor spocd

(1) ’

I') Dctermine the motor speed at the rapid traverse and cutting feed rates.

1I') Sclect the type of motor at (2).

111') Sclect the load inertia at (3).

IV} Sclect the type of amplificr used at (4).

V1) At (5), sclect whether exponential function commands or lincar acceleration commands are to be
uscd and whether the semi-closed, closed or dual feedback system s to be usced.

V1) The minimum acceleration/deccleration time constant is produced at (6). Sct a value which is higher
than that produced when actually operating the machine.
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APPENDIX 4. CHECKING T11E MINIMUM
ACCELERATION/DECELERATION TIME CONSTANT

MR-S 100 \MR‘SBO MR-S 40
\RSZOO \ \
\ﬁm\ \
\\\ \\ 2
~N

\ 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

Mi aacce decrlcration time ¢ (xx)

[ HA40

\ T~ HAS0
N,

AN
////V / \\\\ o

i N

\ HA300
1000 2000 rpm

Motor speed
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APPENDIX 5. CHECKING THE POSITION REPETABILITY

APPENDIX 5. CHECKING THE POSITION
REPETABILITY

Once the machine has been installed properly, an axis moving vertically will causc o regencerative energy
1o be gencrated. As a result, the construction has been designed to enable the regencration resistance built
into the amplifier or an externally attached resistance to dissipatc this energy,

A particular point to bear in mind is that this energy will be great for a machine in which the vertical axis
is unbalanced and that it will conscquently act to restrict the position repeatabiliny. A check must therefore
be exercised following the checking procedure given below.

(1) Checking the position repeatability
The position repeatability is checked in sequence, as shown in the graph below.

J (load incrtia J; + motor incrtia J,,) W (unbalanced weight (kg))

(c) ()

Caleulate the combined total § of the inertia of the motor used and motor shali cquivalent load
inertia.
Find motor speed N [2] for the rapid traverse rate.
Find the point [3] at which linc (c) and the extendced lines of [1] and {2] incrseat.
Find the unbalanced weight W {4] of the vertical axis.
Find the movement stroke (maximum) h [5] of the vertical axis.
Find the point {6] at which line (d) and the extended Jincs of 4] and [3] interseet.
Conncet [3] and [6] and the point where the nl1 and n2 axcs intersedt is the repeatability
(imes/minute) value.
Where n,: Repeatability when resistance is built into MR-S amplificr
n;: Repeatability when external optional regencration resistance is mounted

P L ———
~NDN ' e )

NOTE: Above repeatability n, and n, are limited to less than n,, n, = F/N (times/minute) by the
movement stroke (maximum value) and rapid traverse rate F (mm/min) of the vertical axis.

Spead
1 Arca of shadcd soction = Amount of movement per revolution

Singlc cycle | / Time

e}
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APPENDIX 5. CHECKING THE POSI'TION REPETABILITY

)  Computation graphs J = 0—0.56 kg - cm - soc”)
S8 §8 & g s
1

— )

vy .

- 1100

W (kg)

T g T r T v | SRGRARAR A n o

W,

0.6
0.4

b+ (kg -om-sec?)

113



- Bt

APPENDIX 5. CHECKING THE POSITION REPETABILITY

(3) Computation graphs (J = 0—0.28 kg - cm - scc?)

W (xg)

j=4 j=1 o
e = < LZf 8o 2 o 3 ~ © &
14 baalagas | 1 L i . 1 1 "
T Tt Tt T T T T -
< S onoo r~ ws - bl ~N <
SQe Sowe~

I+ Ju (kg -em-sec?)
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APPENDIX 5. CHECKING THE POSITION REPE TABILITY

(4) Check mcthod using calculation formula
Usc the following formula when cmploying a formula to cheek the position repeatability.

n= — z120'Wn n
T
Y%B'(_éo_) ‘et w e o507 0-8
Where
n : Position repcatability (times/min)
J : Motor shaft equivalent inertia (kg - cm - scc?)
J=1J_+ 1],
J.: Motor shaft equivalent load incrtia (kg - cm - sect)
Jum: Rotor inertia of motor used (kg - em - secf)
N : Motor speed (rpm)
g 1 9.8 m/sec?
W Unbalanced weight (kg)
When the frictional force Wf (kg) is excrted upwards:
Wo=W, - W,
Wy, Total weight of unbalanced arca (kg)
h : Total stroke for vertical axis (mm)

Wy : Allowable heat generation of regencration resistance (W)
When resistance built into MR-S amplificr is uscd: Wy, = 75W
When optional regeneration resistance is mounted: Wy = 230w

(5) Outline drawing of regencration resistance

$4.3%X2
T T

S - - L

| |
;' »] ) avam
287 LGJ
306 26

(Unit: mm)
Resistance Rated power Resistance
GZG200W390HNK 200W 39 ohms
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APPENDIX 6. DETERMINING THE COASTING WITH EMERGENCY STOP

APPENDIX 6. DETERMINING THE COASTING
WITH EMERGENCY STOP

When a malfunction is detected by the system, the motor uses a dynamic brake to stop the machine.
The amount by which the machine coasts at times like these can be calculated using the formula below.

Feo X10°

50 (Te +0.03)mm

Lmax =

T,=TME(]+;_L) X1.1
M

Where Fg o : Rapid traverse rate (m/min)
L : Motor shaft equivalent load inertia (kg - cm - sec?)
Iu : Rotor inertia of motor shaft (kg - cm - sec?)
Tyeg @ Motor constant

NOTE: There may be fluctuations of =10% in the value of L,,, depending on the induced voltage
constant of the motor.
Ty changes in accordance with the motor speed and it should be determined from the maximum
opcerating speed in the figure below.

Tue
0.054
7
0,04 HA700
0034 HA200
HA100 HA83
0.02+ /
HA23
HAB0
0.01- “”‘r/
HA33
0 1 ) 1 1 ] Ll
0 500 1000 1500 2000 2500 3000 N (rpm)
Type of motor Jy (kg - cm - sec?)
HA23 0.001
HA33 0.002
HA40 0.01
HA43 0.01
HAS80 0.02
HAS3 0.02
HA100 0.07
HA200 0.134
HA300 0.196
HA700 0.259
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APPENDIX 7.  SERVO MOTOR SPECIFICATIONS

Model Shaft end - - - - HA100C| HA200C| HA300C - - HA1l00 HA200 HA300B
name without oil CcB CcB
el
Shaft end HAL0 HA43 HAS80 HAB3 HA100 HA200 HAX0 HA40 HAS0 HA100 HA200 HA300
with oil sen! Ccs Cs C.s C-s C-s CS (o2 CB-§ CB-S CBS CBS CB-S
Classification (1) (2) o . (=] . o7 Of (=703 . . o o o
Rated Al 3,000 - os - 10 - - - - - — - -
Pm
output At 2,000 0s 0.43 1.0 0.86 20 as 43 0s 10 33 45
pm
Kw AL 1,000 0.28 0.26 056 052 122 205 am 028 036 122 205 307
mm
Rated Al 3,000 - l6a - 325 - - - - - - - -
pm
torque Al 2,000 2.4 2% 487 41.7 974 170 219 p 2 487 974 1 219
Pm
kg Al 1,000 n2 54 44 30.8 187 200 300 72 544 118.7 200 300
pm
cm When stalied 30 30 60 &0 140 Pl 380 20 60 140 20 380
Maximum speed. mm 2000 3000 2000 3000 2000 2000 2000 2000 2000 2000 2000 2000
Rolor JM kg ¢ 0.010 0.010 0.020 0.020 0.07 0.1 0.19 0.011 0.021 0.074 0.138 0.200
nera cm e
Gp? 0.2 .2 A 8.4 24 528 08 419 81.1 p.ul 542 7.5
M kg *om?
Weght 8 8 12 12 2 32 43 10 14 pej 38 49
{incl detector) kg
Ambient temperature 040 0- 40
Equip- Thermal Provided | Provided | Provided| Provided| Provaded Provided | Provided | Provided| Provided| Provided Provided| Provided
ment protector .
Shaft end oil Provided | Provided| Provided| Provided Optional| Optional Optional | Provided | Provided Optional [ Optional Optionaj
s¢a)
Motor end (3) User must desip brand of d P ly; (4) dard d A Same as left
detector applies for Cannon connector of detector
Electromagne- None None None None None None None DC24V1sWo0 CD 24V 25 W 300kg *cm
tic brake (6) kg *an
Outline drawing no. ZO6MRM  Z 636836 Z 636837 Z 636815 Z 636838
Tm for calculating 144 ‘ 103 ' 204 ] 18 432 l 08 I 888 144 264 432 I 08 I 888
TS.min

NOTE: (1) Significance of classification symbols: O = standard specifications; * = optional specifica-

tions; O/*: standard specifications without oil seal at shaft end

(2) Special specifications apply to those motors which are not listed in this table. (The terminal
box and other such parts are reccommended if the system will be used where it will be exposed
to dripping oil or water.)

(3) The user is requested to specify the motor and motor end detector separately. MELDAS is
responsible for the coupling. The user cannot perform or change the coupling,

(4) Refer to Section 4.2 (3) for the direction of the Cannon connector which is used for the motor
end detector and which is connected with the Cannon connector for the motor.

(5) Connccting cables and wiring plugs are not provided with the motors as accessories,

(6) Refer to Section 3.2 for details on motors equipped with an electromagnetic brake.
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APPENDIX 8. DETECTOR SPECIFICATIONS

APPENDIX 8.

DETECTOR SPECIFICATIONS

Classification Type Model name Max. Power supply Detector output Application classification of
pm output signal
Motor shaft Stand- OSESK- 3000 DCsv A phase, B phase, Detection of machine’s
end detector ard 6-8-108 +0.25V 5000 P/R position (gradual increase to
en- —0.5v 4-fold, 20000 P/R)
coder Z phase, 1 P/R Zero point indexing
U phase, V phase, W Detecting motor's magnetic
phase, 2 P/R pole
Ultra- OAER25K - 1200 DCSV A phase, Detecting machine's position
precision 1X-3-8-108 +0.25V B phase, (After gradual increase to 4-
en- -0.5v 25000 P/R fold, 100000 P/R)
coder DC= 15V
*15V Z phase, 1 P/R Zero-point indexin
p ol 13
1 x resolver Detecting motor’s magnetic
pole
Absolute OAFERSK - 3000 DCsv A phase, B phase, Detecting machine’s position
value encoder 1X-3-8-108 +0.25V 5000 P/R (After gradual increase to 4-
—0.5v fold, 200000 P/R)
Z phase, 1 P/R Zero-point indexing
1 x resolver Detecting motor’s magnetic
pole and absolute value
LA phase, LB phase, Absolute value of multiple rpm
1 P/R (max. 32000 rev.)
Ball screw Encoder OSESK-ET 3000 DCSV A phase, B phase, Detecting machine’s position
end detector -3-9.520 +0.25v 5000 P/R (after gradual increase to 4-
0.5V fold, 200000 P/R)
Z phase, 1 P/R Zero-point indexing
Absolute OAERSK- 3000 DCsv A phase, B phase Detecting machine’s position
value encoder IX.-ET +0.25V 5000 P/R (After gradual increase to 4-
-3-9.52-0 ~0.5V fold, 200000 P/R)
Z phase, 1 P/R Zero-point indexing
1 x resolver Detecting absolute value
LA phase, LB phase, Absolute value of mulliple rpm
1P/R (max. 32000 rev.)
Inductosyn system (ref.) 30m/min | Signal phase A phase, B phase, Detecting machine's position
® Product of Milsubishi Heavy Industry: See 100/ 110V 0.004 mm/P (After gradual increase to 4-
(d) below fold, 0.001mm P/R)
® Manpual no. 1-134 (1985. 11)
Z phase, 2mm/P Zeso-point indexing

(grid width = 2mm)

NOTE: 1.

Regarding the servosystem’s capacity, see Item 1.2.

2. A special protective unit must be specified if the detector is to be used where oil and water
will drip on it.

3. Wiring plugs and cables do not come with the detector as accessories.

4. The user is requested to purchase from the manufacturer the following items: inductosyn
(INDUCTOSYN) system, IPA (1 preamplifier/axis), A/D converter (resolution, 1/2000, 1-3
axes in a unit), and accessories (plugs for wiring, etc.).
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APPENDIX 9. ORDER LIST .

- . Servo motor Maotor end Connector Machine end Servo Repencrative X Y z 4 5 6
APPENDIX 9
detecior posivon detecior amplificr resistance () () ) ) [N} [}
AC serva S Standard HEA-40C-S A . MR-S40E-0) -
Series types
HA-ROC.N A - MR-SKOL-01
HA- 16000 OSESK A - MR-SHX:-01
AL
HA- MW A MR-S200k-01
HA- MM A MR-SHOE-0F
Handwntien
notes on
Bon-standard
types
Spevial
conunenis
NGt When enteting mlormation, telier e the BINP-BIES speativinnons manual for the serve systemns Enter a cirele where appropriasic
Ay X Al 7 4 5 (3
(] (] ) () t) )

hew

( STy e Casscon fusiy svimbols on nest paged

I itecine stroke emmy

2 Lable suppont (shdde. toling. static pressurey
4 Dametes mm)
Ball sorew
1 neas feed 1 ead amm revy
(L1}
g

I ength tmm res)

Module (many

Raath and preen No ot pamon teeth

Py
Machine movement smmeprien rotron
N Intat deceletinon rana
“ Aavnium boad ineitr ko shath cgunalents (kg cm seed
R When stopped
Mot skt cquinalent load torgue When stopped. unhalanced component
the o During rapid tisverse
Duriag masxpnum cuthing
kS A cutimg duely (" mang

Mavmun tapad Haverse repeatabihiy thmes ming

) Leasb inpul isarement Gam. degree)

Feast comnund increment (mm. degree)

N Ripad traverse rate ommnnn)

Riapid teaverse acceieration-deceleration tiniwe constant (misee)
Rapid triverse decelerstion tme con 1 (exponential luachon) (msecy
Masimum cullmy G (nwg)
Cuting feed aceeleraton deceletation me constnt mse)
Imiit) speed lor refetence point relurn (mim:nun)

b Type

Mator Speed durnimg rapid traverse (tpm)

Amount of movenenl per maetor revolution (nm. degreed

It Relerence pome reture dog leagth (snm)

Consting At siroke end (deceieration und sSopi tmm)

Al sirohe end ispeed Joop time) (mosec)

During emergency stop (mm)

12 Setuags (1) Tau sclechon .

Figures 1n parentheses represent the

Lincar zon¢ :
ndard values

Iterms marked with an asterisk {*) must be

eniered N Banie machine coordinate system offsel amount (mm, degree)

A rero o entered Jor all other emply

columns Eflective siroke (+ } {from machine zero point) (mm. degree) .

For nems marked with (). supply the Eflective stroke (-) {from machine zere pornt) {mm degree) .

entry s well i a mechanism diagram in

the case of a closed Toop system Begeleeanion ratio between motor and machine end detector .
Muounting polanty of machine end detector .

Mode (SP.SN.CP.CN. none) .

Rapid traverse rate

Reference ref nnt
erence returm poy {mm, dcgrec min)

Approach rate (mm. degree-min) 100

Shift amount {mm, degree)

3nd reference poimt position
tmm. degree)

d reterence point position
(mm, degree)

4th reference point positon
(mm. degree)
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