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1. Overview

1-1

Introduction

This maintenance manual describes the following for operators of VQC 30750 and for
maintenance service personnel:

1) Requirements ranging from the installation of the machine to its trial run.

2} Requirements for operating the machine normally in an optimum working condition for a daily
job.

3) Requirements for replacing parts with spares.

4} Requirements for locating causes of trouble, if any, and for recovering the original performance.

Trouble in a machining center assumes a wide diversity of forms. In the event of a problem that
may not be covered by the instructions given herein, contact our sales office nearest to you.
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1-2 SAFETY PRECAUTIONS

This machine is provided with a number of safety devices to
protect personnel and equipment from injury and damage.
QOperators should not, however, rely solely upon these safety
devices but should operate the machine after fully under-
standing what special precautions to take by reading the
following remarks thoroughly.

(1) Basic Operating Practices

DANGER: .
1) Some control panels, transformers, motors, junction
 boxes and other parts have high-voltage terminals, these
should not be touched, or a severe electric shock will be
sustained.
2) Do not touch a switch with wet hands. This, too, can
produce an electric shock.

WARNING:

1) The emergency stop push-button switch location
should be well known so that it can be operated at any
time without having to look for it.

2} Before replacing a fuse, switch off the machine.

3) Provide sufficient working space to avoid hazardous

- falls.

4) Water or oil can make floors slippery and hazardous. To
prevent accidents all floors should be dry and clean.

B) Before operating switches, always check that they are
the right ones.

6) Never touch a switch accidentally.

7) Work benches near the machine must be strong enough
to prevent accidents. Articles should be prevented from

- slipping off the bench surface.

~ 8) Ifajobisto be done by two or more persons, coordinat-

ing signals should be given at each step of the operation.
Unless a signal is given and acknowledged, the next step
should not be taken.

CAUTION:

1) In the event of power failure, turn off the main circuit
breaker immediately.

2) Use the recommended hydraulic oils, tubricants and
grease or acceptable equivaients.

3) Replacement fuses should have the proper current rat-

. ings.

4) Protect the NC umt operating panel, electric control

panel, etc. from shocks, since this could cause a failure

or malfunction.

Do not change parameters, volumes and other electrical

settings unnecessarily. {f such changes are unavoidable,

record the values prior to the change so that they can be

returned to their owginal settings if necessary.

6) Do not soil, scratch or remove the caution plate. Should

"it become illegible or be missing, order another caution

plate from the supplier specifying the part number
shown at the lower right of the plate

(2) Before Swutchmg On:

DANGER: , , ,

Cables, cords or electric wires whose insulation is damaged
can produce cumrent leaks and alectric shocks. Before using
these, check their condltton . ,

WARNING:

1) Be sure the instruction manual and the programming
manual are fully understood. Every function and operat-
ing procedure should completely clear.

2) Use safety shoes which are not damaged by oil, safety
goggles with side covers, safe clothes and other safety |
protection.

3) Close all NC unit, operating panel and electric control ‘
panel doors and covers. ‘

CAUTION: i

1) The power cable from the factory feeder switch to the
machine main circuit breaker should have a sufficient i
sectional area to handle the electric power used.

2) Cables which must be laid on the floor must be protected
against chips so that short-circuits will not occur.

3) Before first operating the machine after unpacking or
keeping the machine idle for a long period {several days
or more), each sliding part must be freshly lubricated. To
do so, push and release the pump button several times
until the_ oil seeps out on the sliding parts. The pump

- button has a return spring, so do not force it to return.

4) Oil reservoirs should be filled to indicated levels. Check
and add oil, if necessary.

5) For lubricating points, oil brands and appropriate levels, |
see the various instruction plates.

6) Switches and levers should operate smoothly. Check
that they do.

7) When switching the machine on, put the factory feeder
switch, the machine main circuit breaker and the power
switch on the operating panel to the ON posmon in the
order. o

8) Check the coolant level, and add coolant, if necessary. -

{3) After Control Power Switch Has been
Turned On

CAUTION: :
When the power switch on the operatmg panel is:ON as.

described in 7 sbove, the READY lamp shoufd also.be
check that it is. §

(4) Routine Inspections

WARNING:
When checking belt' do
between the belt and pulley.

CAUTION:

1) Check pressure gages for. proper. rsadmgs

2) Check motors, gear boxes am:l other partsvfori -
noises.

3) Check the motor lubrication, and shdmg parts for
dence of proper lubrication. .

4) Check safety covers and safety devuces for proper opefé-
tion.

5) Check beit tensions, Rgplace any set of beits that
become stretched with a fresh matching set (for L/ M)

{5) Warm Up

CAUTION: A
1) Warm up the machine, especlal!y ‘the spindle and feed
shaft by running them for 10

~ or one-third the maximum s
tion mode.
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2) This automatic operation program should cause each 12) Do not operate the machine with safety front and chuck -~ J
machine component to operate. At the same time, check covers removed (for L/ M) ™~
their operations. 13) Use a hrush to remove chips from the tool tip-not bare
3) Be particularly careful to warm up the spindle which can hands (for L/ M)
turn above 4000 rpms. 14) Stop the machine whenever installing or removing atool /\/
If the machine is used for actual machining immediately after (forL/M). , }
being started, following a long idle period, sliding parts may 15) Whenever machining magnesium alloy parts, wear a ™\
be worn due to lack of oil. Also, thermal expansion of the protective mask (for L/M). -
machine components can jeopardize machining accuracy. CAUTION: ~
To prevent this condition, always warm the machine up. 1) During automatic operation, never open the machine -~ .-
. door,
(6) Preparations 2) When performing heavy-duty machining, carefully pre- \}
WARNING: vent chjps from being accumulated since hot chips can
1) Tooling should conform to the machine specifications, catch fire. «:\
| dimensions and types. (8) To Interrupt Machining
- 2) Seriously worn tools can cause injuries. Replace all such - P
tools with new ones beforehand. WARNING: e
3) The work area should be adequatsly lighted to facilitate When leaving the machine temporarily after completing a ~
safety checks. job, turn off the power switch on the operation panel, and |
4) Tools and other items around the machine or equipment the main circuit breaker. ‘
" should be stored to ensure good footing and clear aisles. Y
5) Tools or any items must not be placed on the headstock, (9) Completing a Job <
turret, cover and similar places (for L/ M). . :
6) If the center holes of heavy cylindrical workpiece are too %A ::Tvl\gh; clean the machine or equipment. Remove and ’ ?
small, the workpieces can jump out when loaded. Be dispoyse of chips and clean cove:r vc'/)in dom}s etc —~
careful about center hqles and angles (for L/M). 2) Do not clean the machine or equipment, before it has e
1) Too lengths should be within specified tolerances to 3) Return each machine component to its initial condition.
~~ prevent interference. 4) Check wipers for breakage. Replace broken wipers. <
. 2) After installing a tool, make a trial run. 5) Check coolants, hydraulic oils and lubricants for con- | ~
SR . tamination. Change them if they are seriously contami-
~{7) Operation . .. nated.
WARNING 6) Check coolant, hydraulic oil and lubricant levels. Add, if - t\
2 1) . Do not work with long hair that can be caught by the necessary. )
. 'machine, Tie it up at the back, out of the way. 7). Clean the oil pan filter. - ) N
2). Dot naot operate switches with gloves on. This could 8) Before leaving thg machine at thg er)d of the shift, tgrn -
" calise'malfuhctions, etc. off the power switch on the operating panel, machine ~
3 ‘Whenever a heavy workpiece must be moved, two or main circuit breaker and factory feeder switch in that ' )
more persons should always work together if there is any order. . -~
risk involved.  *7 (10) Safety Devices <
- Only trained, qyahﬁed workers should operate forklift -

_ trucks, cranes or sithilar equipment and apply slings. 1) Front cover, rear cover and coolant cover —~
Whenever operating a forklift truck, crane or similar ~ 2) X- and Z-axis overtravel limit switches :
equipment, special care should be taken to prevent colli- 3) Chuck barrier, tail barrier and tool barrier (NC software)
sioris and damage to sufroundings. 4) Stored stroke limit (NC software) )\
Wiire ropes or stings sheuld be stzong enough to handle 5) Emergency stop push-button switch
the loads to be lifted and should conform to the manda- ) . ) N
“tory provisions. {11) Maintenance Operation Preparations .

4 7) Grip workpieces sacurely 1) Do not proceed to any maintenance operation unless <N
= *-8) Stop the machine bfore ad;ustmg the coolant nozzle at . instructed to do so by the foreman.
=T - the tips 2) Replacement parts, consumables (packing, oil seals, O-
- i 9} Never fouch a turning workp&ace or spindle with bare rings, bearing, oil and grease etc.) should be arranged in - 7~ N
i hands or in any other way. advance. ) )
0 To refnove a workpiece from the machine other than by 3) Prepare to record preventive and corrective maintenance
a pallet changer, stop the tool and provide plenty of operations. L
distance between the workpiece and the tool (for M/C). CAUTION: o~

11) While a workpiece is turning, do not wipe it off or re-
move chips with a cloth or by hand. Always stop the

- /€).

machine ﬁrst. and then use a brush and a sweeper (for M_

1) Thoroughly read and understand the safety precautions
in the instruction manual.

2) Thoroughly read the whole maintenance manual and
fully understand the principles, construction and pre-

cautions involved. ‘
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(12) Maintenance Operation

DANGER:

1)  Those not engaged in the maintenance work should
not operate the main circuit breaker or the control
power ON switch on the operating panel. For this
purpose, "Do not Touch the Switch, Maintenance
QOperation in Progress!” or similar wording should be
indicated on such switches and at any other appropri-
ates locations. Such indication should be secured by

. a semi-permanent means in the reading direction.

2) With the machine turned on, any maintenance opera-
tion can be dangerous. In principle, the main circuit
breaker should be turned off throughout the opera-

y o) )

)

tion.

WARNING:

1)  The electrical maintenance should be done by a qual-
ified person or by others competent to do the job.
Keep close contact with the responsible person. Do
not decide by yourself.

2} Overtravel limit and proximity switches and interlock
mechanisms including functional parts should not be
removed or modified.

3) When working at a height, use steps or ladders which
are maintained and controlled daily for safety.

4) Fuses, cables, etc. made by qualified manufacturers
should be employed.
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~(13) Until Operation is Begun after
Maintenance

WARNING:

1) Arrange things in order around the section to receive
the maintenance, including working environments.
Wipe water and oil off parts and provide safe working
environments. '

2) All parts and waste oils should be removed by the
operator and placed far enough away from the ma-

chine to be safe.
CAUTION:

1) The maintenance person should check that the ma-
chine operates safely.

2) Maintenance and inspection data should be recorded
and kept for reference.
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1-3 Designation of Component Units in VQC

A and B type(Standard)

Y axis stroke 400

Head

Y axis stroke 400

ATC stroke 250

/5

Coolant cover

Control panel
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B type(Standard)

Base

Saddle
Head
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14 Preventive Maintenance

1} Preventive Maintenance

In preventive maintenance, cleanliness is a very important factor. Dust, moisture, oil, smoke,
mist, etc., accelerate the corrosion of electrical contacts which operate intermittently. To carry
out a maintenance plan efficiently, prepare a time schedule and observe it strictly. Even if the
maintenance plan should interfere with a production schedule, giving priority to the former will
prolong the life of the machine and controls. Any maintenance operation that has been
performed, especially in relation to controls, should be recorded. These records will be helpful
in knowing the life of every part and what replacement parts shouid be kept in stock.

Following maintenance plan is a general approach to preventive maintenance of our numerical
controllers. '

fgnore any items that may not apply to your machine. For any particulars that may not be given
specifically, follow general maintenance procedures.

NOTE: TO BE SAFE, KEEP ALL ELECTRICAL EQUIPMENT DOORS CLOSED, UNLESS IT IS
NECESSARY TO OPEN THESE FOR AN ELECTRICAL MAINTENANCE OPERATION,
REPAIR, ETC.

IT 1S NOT RECOMMENDED TO USE COMPRESSED AIR TO CLEAN THE MACHINE,
COMPRESSED AIR MAY FORCE DIRT AND DUST INTO BEARINGS AND SLIDING
SURFACES UNDER SOME CONDITIONS. , ’
APPLY ONLY THOSE LUBRICANTS THAT ARE RECOMMENDED BY YAMAZAKI.
APPLY NO EQUIVALENTS.

2} Daily Maintenance items

Remove chips, dirt and dust from the table, base, etc.

Wipe oils, cutting fluids and chips from the machine surfaces.

Remove everything from sliding surfaces which are not covered.

Clean all sliding surface covers.

Wipe exposed portions of feed screws. To remove dust and chips from such portions,

flush them with a light oil or the like.

Clean the feed cover.

Clean all exposed limit switches and surfaces around them.

Clean all electrical parts carefully.

Check the central lubrication tank and the head for ‘oil level. Keep the recommended

lubricants at appropriate levels.

{10) Make certain that tools are changed in place.

(11) Make certain that the water in the air filter bowl! is draining properly.

(12) Check pressure gages. Hydraulic unit ..... 70 kg/em?2 (995.61 PSI)

{13) Visually check the machine and the hydraulic unit for possible oil leakage. Take appropriate
action, if necessary.

(14) Check cutting fluid hoses and tanks. Remove any obstacle from inside of them.

(15) Make certain that all pilot lamps on the control pendant, etc., are flashing properly.

i s
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3) Weekly maintenance inspection items
{1} Conduct daily maintenance inspections.

(2) Check the spindle tip. tool holder and other fittings for possible burring, cracking or
damage, and clean around the spindle.

1-7




{3) Check the hydraulic unit for oil level. Add an appropriate amount of recommended
hydraulic oil, if necessary.
(4) Check each axis at its zero point.

Monthly maintenance inspection items

{1) Conduct weekly maintenance inspections.
(2) Clean off the high-voltage switchboard and the control panel inside.
(3) Check the table and the base for level and make certain that the jack bolts and nuts are
tight.
Check slide gibs settings and adjust, if necessary.
Fiush out the air filter and replace it, if necessary.
Do not apply a thinner or the like to flush the air filter.
Check couplings, sleeves and bolts in the hydraulic unit for possible looseness or abrasion.
Clean slidingsurface wipers and replace them, if necessary.
Check solencids and limit switches to make certain that they operate properly.
Clean the in-line fiiter in the hydraulic unit.
Check electric wire connecting terminals for possible looseness or disconnection.
Make certain that interlocks and timers operate properly.
Check relays for appropriate contacting pressure. Clean relay contacts, and adjust them, if
necessary.
(12} Drain the cutting fluid and flush out.
Replace the fluid.
(13) Make certain that the NC unit operates properly.

aE
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Semi-annual Maintenance Inspection ltems

(1) Conduct weekly maintenance and monthly maintenance inspections.
(2) Clean the NC unit, high voltage switchboard and machine.

(3) Change the hydraulic oil in the hydraulic unit and the lubricant in the head. Also clean the
insides of the tanks.

{4) Clean all motors.

(5) Check motors for possible bearing noise. Replace bearings, if necessary.
{6) Check the machine for alignment.

{(7) Visually check all electrical parts and relay panels.

(8)

Make certain that the voltmeter reads the appropriate voltage Adjusg or replace the
voltmeter, if necessary.

) Clean the central lubricant filter and the head lubricant filter.

) Check that a test program runs perfectly.

} Measure any backlash in the NC drive shaft and adjust for it.
} Check the brushes in the axial feed servo motors.

1-8E"

Flush out lubrication pumps and add lubncants required by manufaturers’ instructions
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2. From Installation to Trial Run

2-1 Environment

When installing a machine tool, avoid a location as follows:

1) Where the machine tool is exposed to the direct sunlight
and/or near to a heat source, etc.

Ambient temperature during operation: 0° thru 45°C

2) Where the humidity is considerably flactuating and/or it is
highly humid;
Normally 75% and below in relative humdity.
A higher humidity would deteriorate insulation and might
accelerate the deterioration of parts. Though special
dehumidification is not required, avoid locating the mahcine
tool at a place apt to be humid.

3) Avold using the machine tool under such envirouments as to be
especilally dustful and/or to have a vaporous organic corrosive

gas highly concentrated.
" 4) Where there is a vibration source in the surroundings.

5) Soft and weak ground

Notes: o If the machine tool is inevitably located near to a
vibration source, it is necessary to take such action as
to provide an anti~vibration ditch or the like.

o If the machine tool is installed on a soft and weak
ground, the bearing power of the soil should be
reinforced by piling or the like so as to prevent a
subsidence or inclination of the land on which the

machine tool is to be installed.
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2-2 Installation Procedure

2-2-1 Transportation and Lifting

Machine weight

. B Type : 8500 kgf (18739.1 1b)

o Use waste cloths, etc., to prevent damage to those portions on the body, where the wire rope
touches.

Lift the machine as illustrated on the preceding page. In this case, however, always:

-—
—

Locate the head at a low place and the table and the saddle at the center.

For lifting, use suitable wire ropes.

When lifting the machine, be careful to prevent the cable from contacting with any weak

portion of the machine. Using cloths or wooden blocks protects such machme portions which

the sling may touch.

4} Use utmost care to prevent slings from touchmg the piping or hydrauhc equipment, NC unit,
control panel, hydraulic ugit, etc.

5) Make certain that hydraulic tanks, drain ports, etc. are closed to prevent leakage of cutting

fluids, etc.

6) When transporting the machine using rollers, use utmost care to avoid jarring it.

LM




2-2-2 Installation

2-2-3

The life of a machine tool is entirely dependent upon its proper installation. The present
machine has high accuracy guide surfaces, so its improper installation would result in failure to
achieve proper performance.- Certain users may have had trouble in obtaining required
performance of a machine tool justpurchased. In the long run, such trouble is usually
attributable to installation problems. Thus, if the machine is installed in the absolutely same
conditions as it has been assembled, machining can be done with high accuracy.

instaltation Procedure:
1} Move the machine to its location.
2) Place the anchor plate according to the foundation drawing.

3] With the machine lifted, set the anchor bolts to the threaded portions on the base and lower
the machine.

4} After leveling, tighten all hexagon nuts.

Cleaning

A rust inhibitor has been applied to the machined portions {not coated portions) to protect them
against rusting. After completion of the installation, remove the rust inhibitor by wiping with

waste cloths soaked in an abluent oil. After cleaning, apply a thin layer of the specified lubricant
to sliding surfaces.

When removing the rust inhibitor, use extreme care to prevent any deter-
gent from getting onto the spindle V-belt, the X-, Y- and Z-axis and the
timing belt of the magazine.

NOTE: When cleaning, be careful not to let the abluent oil enter the

wipers.

Mazak —
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LUBRICATION AND COOLANT SUPPLY

' 3-1 Iubrication Chart.

0il Supply

\4

A
\

(
H -

[ /J!‘;,/ 3
D

(5.000 rpm)

(3.150 rpm Cooling coil heat specifications)

The lubrication period is decided on the basis of 8 hours operation

3-1
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Recommended Oils and Change Cycles

LUBRICATING ' RECOMMENDED
NO-1 porn QY 0IL RE S
1 Hydraulic 40 2 UNI POWER SQ32 | Exchange oil every 6
Power Unit (10.1 gal) (ESSO) months, then clean the
65 2% filter.
(17.17 gal)
with 2 P/C TELLUS OIL C32
{SHELL)
DTE 24 (MOBIL)
2 Slide Way 32 FEBIS K681 Automatic lubrication
Ball Screw (0.8 gal) {ESSO) - Supply oil upon
VACTRA No. 2 occasion.
{MOBIL) Clean the filter every
TONNA OIL T68 year.
(SHELL)
VG 68
{ISO GRADE)
3 | Head Stock 45 2 SPINESSO 10y |Automatic lubrication
(11.9 gal) (ESSO) Exchange oil every 6
months, then clean the
filter.
DTE 21
{MOBIL)
TELLUS OIL C10
{SHELL)
* Option
3-1-1




Spindle head lubricéting 0il -

—--
Cooling Unit Circuit Blok Diagram ij:i:ififif~

3-2 Lubrication Mecanisms and Inspection

3-2~1 Spindle head lubrication

Dester va

lve S

- ° ol

(5.000 rpm) VR AR RRY:

Pressure switch
Ps-5

AY)

alat

’ T Gear box
F 1
' L4
] —l
T T f
Trochoid pump
. for spindle head
Tank for
sgindle I N 0T
g g S R head j
1
\..
\
Spindle sleeve
Chiller unit
Pl g} !
i e o N\
¥
e Needle valve
: ’}{?'for chiller unit
4 y
/




(5.000 rpm)
OVERALL VIEW

(on the electrical Spindle head

controle panel)

Y-axis wire cable

Needle valve for
chiller unit
Chiller unit tank

DETAIL OF SPINDLE HEAD From chiller unit
& / / / To duct
N \

’m\\ < ’ Pressure switch

4

0

Return to chiller unit

Spindle head a& (

Trochoid pump

Tank for spindle head

T




The present machine is provided with a spindle head chiller unit as a

standaard accessory. The block diagram is given on page 3-2,

The lubricant which comes from the chiller unit reaches the head block

through the Y-axis wire cable, duct and X-axis wire cable.

At the head block, the lubricant is routed through two circuits; one
lubricates the gear box and the other cools the spindle sleeve. The
block has a pressure switch, which operates to give an alarm if the part
lubrication has a pressure of 0.3 kg/cm2 {(4.27 PSI) or less due to a

system failure.

The oil lubricating the gear box uses a dester valve to lubricate and
cool the gears and bearings in the gear box and finally enters the head

tank. The oil flow to every part is regulated by a dester valve.

The lubricant after returning to the tank is pumped to another tank in

the chiller unit by a trochoid pump.

The o0il to the spindle sleeve flows through the radiator in the heat

tank, and then returns to the chiller tank after cooling the sleeve,

The oil which returned to the chiller unit tank is returned to the head
after being cooled in the chiller. (The oil is partially returned to

the chiller unit tank.)

NOTE: The chiller unit tank needle valve and the head dester valve were
properly adjusted before shipment. Do not adjust any of them

unless necessary.




(1)

(2)

Refilling the head lubricant: )

To refill the head lubricant, replenish the chiller unit tank with

the recommended lubricant. Avoid directly supplying the head with

the lubricant. The level gauge on the side of the head tank is to

indicate an excessive amount of lubricant in the head. Therefore,

the proper level of the lubricant while the machine is in operation

should be a little below the center line.

Cleaning the filter:
The chiller unit tank has a suction filter. If this filter is
clogged, the oil cannot flow smoothly, and may result in a failure.

It is necessary, therefore, to clean it periodically.
To clean it, uncover the tank.
An air filter is also provided at the chiller air intake. To make

the chiller perform efficiently, it is necessay to clean the air

filter from time to time,

Pull in and out
the filter ‘
through here.

Chiller unit tank
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Spindle Head Lubricating 0il Cooling Unit Circuit Block Diagram
(3,150 rpm and Cooling Coil Heat specifications)

r )
Dester valve
PS-5
pressure switch
Gear box
b—-q—-o/:
A
—
Spindle head
trochoid pump
~ y,
N 4
<} J

Cooling coil heat Trochoid pump

3-5-1
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LT

(3.150 rpm Cooling coil heat specifications)
QVERALL VIEW

Buct

Block
(on the electrical
controle panel)

Spindle head

y-axis wire cable

DETAIL OF SPINDLE HEAD

Spindle head

Trochoid pump

' Spindle
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The present machine is provided with a spindle head lubricating oil cooling unit

as a standard accessory. The block diagram is given on page 3-5-1,

The lubricant which comes from the cooling coil reaches the head block through

the Y-axis wire cable, duct and X-axis wire cable.

At the head block, the lubricant is routed through two circuits; one lubricates
the gear box and the other cools the spindle sleeve. The block has a pressure
switch, which operates to give an alarm if the part lubrication has a pressure

of 0.3 kg/cm2 or less due to a system failure.
(4.27 PSI)

The o0il lubricating the gear box uses a dester valve to lubricate and cool the
gears and bearings in the gear box and uses a trochoid pump to return to the

cooling coil tank. The oil flow to every part is regulated by a dester valve.

The o0il to the spindle sleeve returns to the tank under the cooling coil after

cooling the sleeve.

The o0il which returned to the tank under the cooling coil and is fed to the head

after being cooled in the cooling coil.

NOTE: The head dester valve were properly adjusted before shipment. Do not

tamper with it unless necessary.




.

(1)

(2)

Refilling the head lubricant:

To refill the head lubricant, replenish the tank attached to the cooling
coil with the recommended 1lubricant. Avoid directly supplying the head

with the lubricant.
Cleaning the filter:

The cooling coil tank has a suction filter. If this filter is clogged, the
0il cannot flow smoothly, and may result in a failure. It is necessary,
therefore, to clean it periodically. For the first year clean it once

every three months, later on once every year.

To clean it, remove the flange of pump oil filler port, and take out the

filter,

An air filter is also provided at the tank air intake. To make the cooling
coil perform efficiently, it is necessary to clean the air filter from time

to time.

Pull in and out
the filter i
through here.
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3=2-2

Lubricating sliding surfaces, ball screws, drive shafts and

ATC section

Sliding surfaces and ball screws/nuts in shafting are
lubricated by the automatic central control lubricator. The
0il fed to every part to be lubricated is kept in a constant
amount with the MO type constant flow valve provided in each
part.

A flowmeter providéd at the discharge port of the tank checks
the lubricant for normal flow. If the lubricant is not
supplied properly due to a drop of oil level, pump failure,
etc,, the MACHINE FAIL alarm lamp on the control panel will

come oOn.
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Lubrication System

Automatic
Lubricant
Unit

~Saddle
~Saddle
~Saddle
-Saddle
--Column
-Column
-Column
-Column
-Column
~Column
~Column
-Colummn
-Y-axis

-Spindle

~Spindle

plate)
-Spindle
plate)

plate)

plate)

Z-axis

X=-axis

3-7

upper
upper
clamp
clamp
upper
upper
lower
lower
lower
lower
lower
lower
ball
head

~Spindle head

head

Spindle head

head

-Spindle head
-Spindle head
-Spindle head
-Spindle head

-Spindle head

ball

~Table right
~Table right

ballt

side roller

side roller

plate side roller

plate side roller

side slide way (clamp plate)
side slide way (front)

side slide way (upper)

side slide way (front)

side slide way (lower gib)
side slide way (lower gib)
side slide way (clamp plate)
side slide way (clamp plate)
screw nut

right side slide way (front)
right side slide way (side)
right side slide way (side)
right side slide way (clamp

right side slide way (clamp
left side slide way (front)
left side slide way (side)
left side slide way (side)

left side slide way (clamp

left side slide way (clamp

screw nut

side slide way (upper)
side slide way (upper)

screw nut

-Table left side slide way (upper)
~-Table right side slide way (upper)




2) Intermittent interval adjustment

The automatic lubrication pump intermittent interval was
adjusted at the factory to provide the optimum discharge.
However, the intermittent interval for the operating time
(DIS., TIME) or the rest time (INT. TIME) can be adjusted
between 2 and 90 sec. or 2 and 30 min., respectively, if

necessary.

Turn the timef key on the front of the pump to the

desired setting with a screwdriver.

The operating timer and the interval timer were present

to 30 sec. and 6.5 min., respectively, before shipment.

MO type valve action Cycle
Pump operates Rest
0 Jd e
o . @
] ] o . ) 2
il |4 % £ HRERE
(=9 o ] o - 3] fx]
Ie) Pre - 2 o = @ é‘
o Yy ° : ol R RS = 8
Py : o SHEE L
@ 8 w :: ‘é @ 2 w1 -8 ‘3
= ] ha © al - 7
-t @ tw 2 =< «wd [
g |3 2 F 21188 |* |2
AE: c g, aa| |z] |3
B w >
& &5 =1 | &
l 7 |
i
Disch
pressure applied (2 Discharge (3 Discharge completes (&) Measurement
(@) Be fore discharge (pressure is applied) (pressure has been applied) (piston returns)
{pressure begins to be applied) J-
Operating time Rest time
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“'"‘lu

W Alarm light ‘Manuagl button’
RESET
Opergiglg EMG @ O B
light" Operating timer
Rest light DIS. Rest timer
TN
Filler port
INT-  INT.TIME / /\
O L OA M)
= N
NNONNE—
) //‘\
AN f

Operating time: after the pump begins to operate,
lubricant flows into the lower part of the MO type valve
and the pump relief valve is actuated until the pump

stops.

Rest time: the spring inside the MO type valve returns

until the pump begins to operate again.

3-7-2
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3) Inspecting and cleaning the lubricator:

a)

b)

c)

Before daily operation make certain that all parts
are lubricated. Should any part run short of the

0il, the 0il may be leaking in the piping system.

With the four screws on the top of the unit removed,
the suction filter in the automatic intermittent ,
lubrication pump may be taken out. Clean the
suction filter at least once a year. When the fuse
in the unit is blown due to clogged suction filter,

clean the suction filter.
Periodically inspect the tank for the presence of

dirt, dust and water and clean inside the tank

whenever necessary.

3=7-3
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Automatic intermittent lubricator failures and remedial action

Cause

© No oil from the pump.
Pump motor turning in the wrong
direction.
Lubrication tank oil level too low.

Suction filter clogged.

Internal piping clogged (collapse,
twist, disconnection, etc.)
Oil too viscous to be pumped.

Inlet check valve stuck and open.
Outlet check valve stuck and open.

O Pump does not create pressure,
No oil from. the pump for reasons
mentioned above.

Check valve seat packing defective.
V-ring worn out in the interior of
piston cylinder. .

O Plunger does not operate.
Speed reduction mechanism has
ruptured due to an initial reverse
run,
Cam defective
Motor defective,
Worm wheel gear worn out.

3-8

Action

Immediately reverse the motor
direction.

Add a recommended oil to a speci-
fied level (up to the pump

flange face).

Flush or replace filter.

Replace oil with new supply, if
necessary.

Replace piping.

Apply an oil with a recommended
viscosity.

Remove and clean.

Remove and clean.

Take action by turns as
described above.
Replace.

Replace.

Replace.

Replace.
Replace.
Replace.
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3-3 Checking the Cutting Fluid Unit
3-3-1 Cutting fluid unit

The cutting fluid goes from the cutting fluid tank in the lower
part of the base by the coolant pump (trochoid pump). Three
individually-changeable nozzles are provided and their respective
discharge directions marked. At this time, the flow rate may

be also changed by regulating the cock in the nozzle block.

The tank configuration varies depending on whether or not the
spiral conveyor and/or the chip conveyor are provided.
The system, moreover, differs depenidng on whether or not the

oil hole and spindle thru are provided.
3-3-2 Checking the cutting fluid unit

1) Supplying the cutting fluid
Whenever the cutting fluid is lower than the lower limit on the -

level gage, add cutting fluid.

2) Clearing chips
To clear chips from the machine, pull out Bucket (:) or <:).

Clean the bucket from time to time.

3) Cleaning the filter
A pull-out type filter is provided on the pump intake side of
the tank while a punching filter is located at the cutting
fluid drain cock (in both types).

Punching filter

Tank cover Pull-out type filter

Pump intake side

3-9
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™~ Head realy block

Head bottom CoilanF
nozzle block solenoid
f t ) valve
spindle —] | ] 0il hole ’
L solenoid ;
’ w valve
lqy /?I Ily ’;-,I’l?' ’I;’
4 72y ‘W n .
‘it T I
50-mesh i
filter
' | |
g / V A
Cutti 250w
fu -ing K coolant Cutting fluid tank 750w .
luid tan pump trochoid pump
(A) Standard Type (B) With 0il Hole Unit
&
-*
Coolant solenoid valve
pindle thru solenoid valve
l | l ,I’,’I’ i
Spindle
: Line filter (with 20-micron element)
i
| ! {tp 750W
——} trochoid pump
g aas? o

(C) With Spindle thru
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Clean the filter once a day or from time to time depending on the
amount of chips produced. When cleaning the tank, clean the punching

filter, too.

For the machine with the spindle thru, the line filter with a
20-micron element is located just outside the pump discharge port.

This filter should also be cleaned once a day.

Any filter that is clogged will reduce the discharge and may damagé;
the pump. Clean from time to. time.’ L
Cleaning the tank

When the discharged cutting fluid has a higher content of impurities

and when the cutting fluid is changed, clean the cutting f£luid tank.

Drain the cutting fluid through the fank drain port and pull out
the required part on the pump side of the tank. Clear away the chips

on the tank cover as well.

NOTE: When removing the coolant pump hose from the tank, close the
lever cock between the tank and the hose carefully to prevent

the water from the tank from spilling.

In the normal operation, the cock should be kept opened.

3-13E
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4. Hydraulic System

4-1 Hydraulic Unit

4-1-1 Construction and features (Standard)

Return filtter Qil port
Pressure gage

Pressure switch —

O
L2
s

o
=
oh {

||
NACHIY
—j
|

\ ..
Oil level gage

!
i

Oil tank Strainer




r—

‘/"\

P

et

(227.57 PSI) 16 kg/cm ON
(142.23 PSI)_10 kg/cm? OFF

®

Qi

(995.61 PST) 70 kg/em’ _

D)=

| S |

1.5 kw

- kg/cm‘z‘

Hydrauiic unit

|
65 70
P

Performance curve of
the Tump

8 Pressure switch

SPS-8T-P C-20

1 Sanwa Electric

7 Pressure gage

AVU 1/4x060x150K
U 17830800159 % 330.69 1b)

1 NAGANO KEIKI

6 Oil level gage

26 x80 ($0.24 x 3.15 1in)

5 Oil port MSA-C30T 1 MASUDA SEISAKUSHO
4 Return filter CF-0610 1 1 TAISEI KOGYO
3 Strainer MST-06 150 mesh 1 MASUDA SEISAKUSHO

2 UN! pump UPV-IA-16NI-1.5A-4-10 1
1 Oiltank 40Lit (8.8 gal) 1
ftem No. Designation Model Q'ty Remarks -
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(With 2 PC)

Pressure gauge

Return filter
4
Pressure switch

e IO

e 0il level gage

Strainer

Performance curve

of the pump

2/mirl 50/60Hz
28 -

(7.4gal) (3. 5kW)

0

; 65 70 kg/cm? (995.61 PSI)
(924.5 PSI) g

at 1500 rpm
{at 1800 rpm)

8 Pressure switch SPS-8T-PC-20 1 Sanwa Electric
7 Pressure gage ' 44743104450 1 ASAHI KEIKI
6 |Oillevelgage o6xs01, (8 0. 2“1 in X al y| 1
5 |Oiport FA-50 1 | TAISEI KOGYO
4 Return filter CF-0610u , 1 TAISEIKOGYQ
3 Strainer : MST-06 150 mesh 1 MASUDA SEISAKUSHO
2 |UNIpump UPV-1A~19NI-2,2-4-2408 | !
1 Oil tank 63 Li‘t (13.86 gal) 1
ltem No. Designation Modet Qty Remarks

4-3




4-1-2

Filter

To filter the hydraulic oil, the present machine has a filter
in the circuit through which the oil is returned to the tank.
This filter has a bypass circuit. When the filter is clogged,
the hydraulic oil will not pass through it but returns directly
to the tank. It is necessary, therefore, to replace the filter
periodically. Replacement should be done half-yearly. This

cartridge filter is easily replaceable.

Drain
The drain in the hydraulic unit is connected by a pipe between
the tank port and the rear of the present machine. From here,

the drain should discharge.

Magazine cover

Hydraulic unit drain port

Mazak —



Mazak —
4-2 Spindle Head Gear .

When the spindle speed is changed from low speed to high, or the reverse, the spindle head gear is
shifted. )
4-2-1 Hydraulic circuit diagram, parts and switches

GEAR SHIFf== @ PRS 10

3 (§) PRS 12

i
2 soL-13
SPINDLE H A B Lo
soi-12 FP{H @ SAGOL-E3XCI-11
PHIT
@nz | Plei oreortn
5
No. Designation Model No. Qty Manufacturers Application
)] Solenoid valve SA-GO1-E3X-C1-11 1 FUJIKOSHI High-low shift
@ Flow regulator OY-GO1-T-11 1 FUJIKOSHI High-low shift and
speed regulation
® Proximity switch FL1-2D6-E3 1 YAMATAKA High speed posi-
tion check
@ Proximity switch FL1-2D6-E3 1 YAMATAKE Low speed posi-
tion check

4-5
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Zero speed detection M]
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4-2-2 Gear shifting sequence

7
Geqr shift command __I L

)

Gear shift memory —J fl__l

H (high) range o® ki
Spindle speed fhigh) rang H* (high) range

L™ (low) range

Gear shiftable rl L (

High-speed gear ON
command SOL 12

N
(e}
4

OFF l]’

High-speed gear ON
proximity switch
PRS 10

OFF

Low-speed gear OFF OFF

command SOL 13

ON N

Low-speed gear
proximity switch OFF
PRS 12

-

OFF

4-6
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Shifting the gear from high to low speed:

{1} The gear shift command alters the spindle motor speed to gear shift speed.

(2) Once the gear shift speed has been attained, the solenoid of the high-speed solenoid
valve is turned off, while that of the low-speed solenoid valve is turmed on. Then, the
shifter moves to the low-speed position.

{3) While the shifter is moving, the high-speed proximity switch turns off.

(4}  When the shifter arrives at the low-speed position, the low-speed proximity switch turns
on. Thus, the spindle motor will run so that the spindle will turn with the speed changed
from the gear shifting speed to another speed specified by the S code.

Gear shift sequence from low to high speed:

{1} The gear shift command converts the spindie motor speed tc gear shift speed.

(2}  Once the gear shift speed has been attained, the solenoide of the low-speed solenoid
valve is turned off, while that of the high-speed solenoid valve is turned on.
Thus, the shifter moves toward the high-speed position.

(3} While the shifter is moving, the low-speed proximity switch turns off.

(4)  When the shifter arrives at the high speed position, the high-speed proximity switch turns
on. Thus, the spindle motor will run so that the spindle will turn with the speed changed
from the gear shifting speed to another speed specified by the S code.




4-2-3 Adjusting the gear shifting speed:

The gear shifting speed has been adjusted to an appropriate level before shipment from
factory. Should the gear shifting speed be raised from theleveladjusted in the factory, to reduce
the gear shifting time, the shift gear may collide with the spindle gear when shifted, possibly
damaging the gearing, so use utmost care when adjusting the gear shifting speed.

The gear shifting speed is adjusted by regulating a flow control valve in the flow regulator.

Procedure for adjusting the gear shifting speed:

Retainer nut

Flow reguiating boit

Body —

Lock nut

Flow Regulator
(OY-GO1-T-11)

(1) Loosen lock nut.

(2) Insert an L wrench into the end of flow regulating bolt.

(3) Turn L wrench clockwise and the gear shifting speed will decrease.
Turning L wrench counterclockwise will increase the gear shifting speed.

(4) After completion of gear shifting speed adjustment, tighten lock nut.

NOTE: Gear shifting speed set upon shipment from factory:
High pressure side low pressure sidel.5 sec.

4-2-4 Flow regulator clogged

If the flow regulator is clogged, the gear shifting speed may decrease. In the long run, the gear
may not shift. In such a case, clean the flow regulator using the following procedure:

{1} Switch off the hydraulic unit.

(2) Turn the retainer nut (See the illustration given on the preceding page.) counterclockwise.
And remove the retainer. :

(3) Remove any foreign matter which may be sticking to the retainer tip, throttle and interior
of the body.

(4) After removing the foreign matter clogging the regulator, screw in the retainer up to the
same position as before.

4-8
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4-3 Magazine Turn ,
4-3-1 Hydraulic circuitVdiagram and arrangement of hydraulic parts and switches

(& PRS 13
, [ oo | 30 s |
{0 PRS 25
PRS 23 ;
®) PRS 21
@ pRs 22 \ o3 ]
PRS 24
AN I
®
@ soL 84 @ soL 88
Al |8
{FORWARD} X T M {REVERSE)
b PiIT a
r ] Pocket number
: @ Y 1
U
P T

FORWARD: Turn causing an increase in pocket number
REVERSE: Turn causing a decrease in pocket number
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No. Designation - Model No. Q'ty] Manufacturers Application

@ | ORB mark motor - | ORB-M26-2P 1 | NIPPON OIL PUMP To turn and drive the maga-
zine

® | Flow regulator valve OY-GO1-T-11 1 JFUJIKOSHI To adjust the magazine turn
speed

@ | Solenoid valve SA-G01-C5-C1-11 1 |FUJHKOSHI Magazine CW

@

. Magazine CCW

® | Proximity switch FL1-2D6-E3 1 [ YAMATAKE To make certain of magazine
in position

® " FL1-2D6-E3 1 | YAMATAKE To make certain of tool com-

‘ : mand 2°

D " FL1-2D6-E3 1 1YAMATAKE To make certain of tool com-
mand 2’

“ FL1-2D6-E3 1 | YAMATAKE To make certain of tool com-
mand 22

® " FL1-2D6-E3 1 | YAMATAKE To make certain of tool com- -
mand 2°

d® | Proximity switch FL1-2D6-E3 1 |YAMATAKE | To make certain of tool com-
mand 2% or 10.

4-3-2 Adjusting the magazine turn speed:

The magazine turn speed has been adjusted to an appropriate level before shipment from
factory, so do not adjust it unnecessarily.

If necessary, adjust the flow control valve in the flow regulator. To aperate the fiow regulator,
follow the same procedure as that for gear shifting.

NOTE: Magazine tdr"n time per pocket set upon shipment from factory: 0.6 sec. {To be set,
without tools)

Magazine tool numbers are read by five proximity switches, PRS-21 thru PRS-25.

PRS-21  29=1 ~
22 2'=2
-23 2°=4
-24 23=8

-25 2#:16

For T09, as an example, PRS-21 and -24 will turn on with
9=204+2=1+28

For T14, PRS-22, -23 and -24 will turn on, with
14 =2"4+22+22=2+4+8

4-10
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Tool Codes vs. ON/OFF Conditions of Tool Number Check Proximity Switches

Switch PRS-21 PRS-22 PRS-23 PRS-24 PRS-25
Tool command Tool command Tool command Tool command Tool command
Tool 2 2 2 28 24
TO1 O X X X X
T02 X O X X X
T03 O @] X X X
T04 X X O X X
TO5 O X O X X
T08 X O O X X
T07 O @) O X X
108 X X X O X
T08 o X X O X
Ti0 X o X O X
™ G @) X O X
T12 X X O O X
T13 O X O O X
T14 X O G @ X
T185 O O O O X
T16 X X X X O
T17 O X X X O
T18 X O X X O
T18 O O X X O
T20 X X O X O
T21 O X O X O
T22 X G O X @
T23 O O O X O
T24 X X X O O

O and X represent ON and OFF, respectively.




4-3-3 Hydraulic motor {ORB mark motor)
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1} Component Parts Drawing and Designation of Parts
- [ : .- =
1 /; D ; ,;I,_ - -
BEEIEEFeR DR
Parts List
Code Designation Code Designation

1 Body 18 O-ring (S44)

2 Valve plate 18 O-ring (S38}

3 End cover 21 O-ring (56}

4 Two-hole flange 22 Steel ball (3/16”}

5 M type outer rotor 23 Spring

7 Inner rotor 24 Plug

8 Shaft 25 Shaft key
10 Spline joint shaft 26 Hexagonal socket head boit
1 Rotary valve 27 Spring washer
12 Fixed plate 28 Hexagonal socket head bolt
13 Pin 29 Pressure-resistant seal
14 Space (A} 30 Dust seal
15 Space (B) 35 Thrust needle bearing
16 Collar 36 Thrust track ring
17 Needle bearing 37 Snap ring




2) Trouble and Repair of Hydraulic Motor {ORB mark motor)

Mazak —

Problem Cause Repair Method

Motoroperates too slowly. | a} Feedpu mb capcity reduced. a)  Repair or replace pump.

b} Motor capacity reduced. b) Replace wom-out parts or motor.

¢) Extremely hot oil has caused pump and ¢} Maintain appropriate temperature.

motor to slip. d} Eliminate cause,

d) Pumpis cavitating. e) Replace or clean filter element.

e) Filteris clogged. f}  Setrelief valve to an appropriate

fi  Relief valve is set to too low a pressure. pressure.
Motor does not run. a) Foreign matter, such as chips, etc, has a}  Clean new equipment well and check

collected. filter.

b) Shaftis broken. , b) Repair or replace.
Motorturning inthe wrong | a}  Hose is connected in reverse. a) Re-connect piping.
direction
Oil leaking from shaft. a)  Shaft seal worn out or damaged. a) Replace shaft seal.

Polish shaft with #600 sand paper.
Oil leaking between flange | a)  Flange bolts loose. a} Tighten {to a torque of 180 kg-cm).
and body. b)  O-ring broken. b} Replace O-ring. (Note possible damage to
the body surface).

Oil leaking betweenbody | a) End cover bolts loose. a) Tighten end cover bolts (to a torque of
and valve plate orbetween | b)  O-ring broken. 300 kg-cm).
valve seat and G rotor. b} Replace O-ring.
Oil leaking from piping con-| a)  Joints defective. a) Replace joints.
nections. b} b} Replace body.

O-ring broken.




4~4 Unclamping and Clamping Tools

@ PRS 9
L oo
o
® Prs 8
ot
@vrc2
i
OsoL 1 Al Is
AL i
PT
No. Designation Mode! No. Q'ty Manufacturers Application
@ | Solenoid valve SA-GO1-A3X-C1-11 1 FUJIKOSHI To unclamp tools
@ | Checkvalve 0C-G01-P1-10 1 “ To hold tools
unclamped
@ | Proximity/ FL1-2D6-E3 1 YAMATAKE To unclamp tools
switch
@ | Proximity/ FL1-2D8-E3 1 YAMATAKE To clamp tools
switch

When a tool is unclamped, the draw bar should push the pull stud approximately 0.4 mm.

4-14
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Adjust the push gap as follows:

. ’ Remove two M6 bolts
Plate with key

5 slots

3 slots

Turn the nut

Spindle head top

Shaft

As illustrated, use the cylinder in the upper part of the spindle to perform the adjustment.

- (1) Pull out M6 bolts and remove the plate with a key.
{2) Next, turn the nut.
-~ : To enlarge the gap, turn the nut counterclockwise. To decrease the gap, turn it clockwise.
(3) One turn of the nut will move it 1.5 mm(0.06 in),
- The nut and the shaft have five and three key ways, respectively.
One nut key way should fit one shaft key way. Giving a 1/15 turn to the nut will make one of its
— keyways fit to one of the shaft’s key ways. Giving a 1/15 turn, that is, turning the nut by 24°, will
‘ allow an adjustment of the push gap by 0.1 mm(0.004 in).
- (4) Insert the plate key to the key ways fitted and tighten the bolts as they were before.

— . 4-15E
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I WIRE . COLOR ‘

To0L. CLAMP
2LY N 20%

Fhs-9 o
Tosl. UNCLAMP
*ALY

FRY-2 0

ZNERGENCY $ToF

EMB T ENE .

P82

GIAR SHIFTLOW

75 </3
S -r2

TooL UNCLANF

1 410

SPINDLE
ROTARY ENCODER

CEAR SHIFT HIGH

/4 /I /2
S0L-12

MANUAL MABAZINE
ROTATE

'

ey S wp

fB-32

|V

OILHOLE (OP)
(SPINDLE TROVGH)

s’ 1 L34
S0/-34
FLoop COOLANT (oF)

% 1 43/

S0L-31

SFINBLE HOTOR

YAXIS SERY0 MOTOR

Y AIS RESoL VER

HAGAT g{g‘y EC VER

/6 /1 127

S0L- 27

P

"EEEZHLwls//7

4 AXKY TABLE UNCLANP 700 MEASURING

pTION)

7% /I £20

S0L-20

ARM EXTEND
4 442

SaL- 42

CHIP SCREW
MoToR  (OPTION)

(a2, Yoz, Wez.C)

\wa LUBE PRESSURE

PUST INHALE
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5-2 Switch Details

5-2-1 X-axis zero point return switch

X-axis limit switch fitting

Zero point return

Overall stroke 1530(60.23")
Effective stroke 1500 (59.06)

15(0.59") 15(0.59")
’;}*—1(0.04“) 1(0.04"}

I

T

i i
Stroke end e} ‘ I Mechanical stop
Soft fimit et

Soft limit

Mechanical sgop w—mmm—— b X 3%iS 2870 poINt

The X-axis limit switch is located on t e magazine side of the base.

The X-axis dog is located on the magazine side at the lower end of the table.

5-2-2 Y-axis zero point return and magazine interference switches

Y-axis limit switch and
magazine interference ~Y-axis overtravel
switch fittings

Magazine interference

/ Ze}o point return
fe ¢

Qverall stroke 1074 (42,28"}

Tool ¢hange
stroke 250 (3.84") Effective stroke 40O (15.75") |Effective stroke 400 (15.75%)
) T(6.04%) |1 (0.08%) U v
1 (0.04" -j | 18(0.71")
1 (u.w'; -*"I i } %. ((g'éi:)
1 41 I _t - )
LA | 1
Mechanical stop — &Near zero L Mechanical stop -
Software limit Zero point L (~) Overtravel
Software limit
Sensor ON P\Spindle column 1

Unit: mm{inch)
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The Y-axis limit switch and the magazine interference switch are located on the upper surface
of the column.

The Y-axis dog is attached to the saddle.

5-2-3 Z-axis zero point return and magazine interference switches

Zero point

return
Magazine
(//\\\;nterference
1 J .
b5
LN
uy e
- O
bt =
4~ $+——— Soft limit
o a S Zero point
N <IN
e B E<
ﬁ —~ + Sensor ON
o= U1~
4 0N =
0N O, ~
* e N
P B B L Bt
- oy B
o~ 1O o
Y il
sak
o wnix ~J-m——---—---stroke end
= F=————— Soft limit
- L
™
0
\O a
— O

The Z-axis zero point return switch and the magazine interference switch are located on the
-magazine . side of the head.

The Z-axis dog is attached to the saddle.

5-5E
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6. Inspecting and Adjusting Every Part of Machine

6-1 Gib and Wiper Arrangement

6-1-1 Gib and wiper arrangement
(1) Arrangement of gib and wiper between base and table (X-axis)

Wiper (4 locations)

1
11 {5 !
| ' .
91 Gib
||2 aq._
. ) lla -
Magazine side AR u NC side
Ll | |
Base
Front

(2) Arrangement of gib and wiper between column and saddle (Y-axis)

Saddle
A
‘ Column
—_——— 7
Magazine side NC side
Z _
2]
Wiper (4 locations) e —
Gib
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(3) Arrangement of gib and wiper between saddle and head (Z-axis)

Sliding surface of spindle

Saddle ///’

Gib

Magazine side

! 3 .
P
] 5 Spindle head
| ?"
A
; -
o
i
I

NC side

Adjustment bolt A

{ Adjustment bolt B

ﬁ:\%

SANN

Adjustment bolt B

S, S

Adjustment bolt A

6-2

Wiper (4 locations)

Expanded View of Gib -

All gibs are arranged in sets of
two (for X-, ¥- or Z-axis).
Adjustment bolt A tightens the
gib while adjustment bolt B
pulls (loosens) the gib.
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6-1-2 Adjusting the gib

The clearance of each sliding surface is adjusted by gibs.
Pulse response, positioning accuracy and cutting property depend upon whether the gib
adjustment is correct or not.-

Gib adjustment procedure:

1) Remove the cover, if any.
Remove the wiper plate and the wiper from the sliding surface on which a gib has been
mounted.

3) Loosen adjustment bolts A and B to free the gib completely.

4) After fully tightening adjustment bolt A {gib thick side), return it by about half a turn. Next,
pull the gib by adjustment bolt B.

5) Instail the wiper plate and the wiper.

6) Mount the cover, if any.

NOTE: The method of tightening adjustment bolt A referred to in Step (4) above varies with a
tightening torque, gib interference condition, etc. After completion of the adjustment
by the above-mentioned method, put the machine into operation and make certain
that the gib has been adjusted properly. .

6-3




Mazak —

6-2 Centering the Magazine

The magazine has been optimally centered before shipment from factory.

Do not adjust the magazine unnecessarily.

Magazine Y-axial
adjustment bolt

Magazine

Magazine X-axial
adjastment bolt

Spindle

=5 1 |
| lf::r_—tﬁ '

Spindle end

Magazine

250 mm(9.84 in)

¥Y-axls No. 2 zero point Y-axis No. 1 zero point

Attach a tool to the spindle and feed it slowly in the Y-axis
direction from No. 1 zero point to No. 2 zero point.
Then, adjust the Z-axial position so that the tool will be fit

into the gripper. Input parameter . About -140.000 is

(5.51 in)
appropriate.

The spindle is in position when there is a clearance of 1 mm (0.04 in)

between the end of the spindle and the magazine.
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(2) X-axial adjustment method

l Tool

I Clearance Clearance -
+

3
I_ .j‘ Spindle head
P s autis | E—

|
LN
\ Gripper

Move the spindle head to No. 2 zero point {ATC location) and clamp a tool held with the gripper
located at ATC. Then, adjust the X-axial adjustment bolt so that the gripper and the tool will have
an equal clearance (see figure) on both sides.

{3} Y-axial adjustment method

Pull stud

' Tool '

| (
l .

 —— L | —— 1\

|J C Spindle head

Gripper

05 mm

(0.02 in)

Move the spindle head to No. 2 zero point (ATC Location) and clamp a tool held beforehand with
the gripper located at ATC. Then, after fully tightening the Y-axis adjustment bolt, loosen it by a
quarter turn and the gripper will have a Y-axial clearance of 0.5 mm against the tool.
{Giving a quarter turn to the Y-axis adjustment bolt makes a pitch of 2%afR. aha will cause it to
move 8.8, T T




" 6~3 Counterbalance

’ .
Set at 80 Kg/em? i: ‘

(1137.84 PSI) (Reduction in rapid

Dp
I
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feed speed) ]
@ pc-2 | ;
i 9 |
P
T
No. Designation Model No. Q'ty Manufacturers Application
1 Relief valve OR-G0O1-P2-55398 1 FUJIKOSHI Pressure setting
2 Check valve 0C-GO1-P1-10 1 FUJIKOSHI Head slip prevention

G-6
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6-3-1 Adjusting counterbalance pressure:

The counterbalance has been adjusted to an optimum pressure before shipment from the
factory.

To adjust the counterbalance, regulate the pressure control valve in the relief valve,

Counterbalance pressure adjustrment procedure:

Body

/ Retainer
Nut

J

Screw

E-ring

Relief Valve
OR-GO1-P2-55398

{1} Loosen the nut.

(2) While reading the pressure gage, lower the Z-axis and adjust the screw to set the
pressure to 80 kg/cm?(1137.84 PSI)

(3) Move the Z-axis up and down several times and check that the pressure stabilizes at
80 Kg/cm2(1137.84 PSI),with the Z-axis down.

(4) Finally, tighten the nut and lock it. '
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6~4 Deaerating

If air is trapped in the nylon tubes after the central lubrication

system plumbing was completed, turn the power switch on and press

the lubrication push button to supply oil to the tubes, then

deaerate the tubes as follows:

9]

2)

To deaerate the main tube, loosen the terminal distributor
plug, then press the lubrication push button until all bubbles
in the tube disappear.

Bubble Branch tube (44 pipe)
o
Cp o Valve
© j Distributor
Bubble fain tube
($6 nylon tube) Plug

To déaerate the branch tubes, plug the main tube after
eliminating all of the bubbles from it, then press the
lubrication push button switch on the front of the pump.
Since it takes about 60 seconds until the valve can discharge
0il again after discharging once, press the push button agaié
about 60 seconds after the lubrication indicator goes out.

Repeat the above operation until no bubble remains in the

tubes.

6~-8 g
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1.  CAUTIONS ON INSTALLATION

1-1. When installiing the pallet changer, install it so
that it will not interfere with the coolant cover on
the machine.

Autormatic

open/close cover {Move -
The trough provided on the pallet changer base is horizontallyl
located under the coolant cover on the machlpe Coolant cover A
when the pallet changer is installed. To do this, N 4 ) Lifting bolt
move the pallet changer horizontally toward the N H K RV |~ {eye bolt)
machine while lifting it as shown in the figure I4n S :‘;‘/
below. To lift the pallet changer, use four M24 eye Sho 87 A i~ N
bolts on the base. Pallet changer
After use of the eyebolts, remove them
and cap the resultant holes with the - :;/ e
hexagon socket head Floor

Machine base Trough

[Pay attention to interference herel

1-2. While transportation, four roller clamping brackets are installed on the rollers of the paliet cart to assure safe
transportation. Remove these brackets. )

Note that one bracket is used to clamp one roller.

[Eniarged]
Pallet carrier : N — ‘ -

! { Pallet cart .

' 7 :

: T

[ . - .

! jod Clamping bracket o - Clamping bracket
Clamping H /
bracket ! Rofler

i

Roller

Rail

[~ Pallet changer base Remove these bolts

‘to detach the bracket

[%

2

=z LIS SIS /:/'v’ 7z
1
-

Paliet changer base




e 1-3. Connection of Power Cables and Hydraulic Hoses
Connection ports are provided on the right hand side of the pallet
—_ changer.
- Machine
side
-
Circula; ;“E
—_— i ¥
Gl A
— P.T
Relay box Hydraulic manifold
- There are three receptacles of circular connectors on the relay box, Connect the circular connectors correctly as iden-
tified on the circular connectors.
Connect hydraulic hoses to the manifold at the side of the relay box. Two hoses, P and T, should be connected from
. the hydraulic power unit of the machine correctly as identified on the respective hoses.
- 2. ALIGNMENT
o For operation procedures of the pallet changer, refer to the Operation Manual for the pallet changer.
2-1.  Procedure
1) Loosen four bracket clamping bolts (M12 x 30) securing the pallet changer to the machine.
2) Place the pallet either to station 1 or station 2.
a 3) Adjustment of the pallet changer in crosswise direction to the machine is made by moving the whole paliet
changer in that direction.
4) To adjust the pallet changer in vertical direction, first place the clamp unit of the machine 1o the *‘unclamp’ state.
After that adjust the pallet changer height with six leveling blocks so that no vibration or shocks result when the
pallet is transferred between the pallet changer and the machine.
- 5) After completing the adjustment in crosswise and vertical direction, secure the four bracket clamping bolts (M12
x 30) loosend in step 1) to fix the pallet changer to the machine.
6) Adjustment of the pallet loading position and unloading position can be made with the adjusting nuts provided on
either end of the carrier guide shaft.
a) To adjust the pallet loading position, bring the clamp unit to the “unclamp’ state and load the pallet.
Adjust the loading position by turning the nut at the front side of the shaft (loading side) so that the two bush-
. ing-holes at the rear side of the pallet are neatly aligned with the pins on the machine.
With repeating clamp and unclamp several times, adjust the carrier position so that no shocks or vibration
- results in clamp/unclamp operation.
— See the figure below. for bushing-hole location.
Note: There are two bushing-holes on the rear of the pallet.
Pl
s~ £y -,
— . i - Bushing-holefs et
- the rear of palie
T T ?5 holes)
1 =
— |
o
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b) To adjust the unload position, turn the nut at the rear of the shaft {unloading side) so that the pallet locking
hook mounted to the pallet cart can be correctly engaged with the pallet hook with the pallet unloaded.

After the adjusiment, lock the nut firmly without fail.

Shock absorber

{loadim
o _ 00
[Nut {front sidel] tion)

[Nut {rear sidel]

4= _I
Machi
=. =
—————t Carvier
{unioad position)
e Carrier hook
_:__'__w_é_ Pallet hook.
Pallet P i
Top View of Carrier (Pallet locking hook]
3. ADJUSTMENT OF POSITION CONFIRMATION
SWITCHES -
3-1.  Adjust the position of limit switches detecting pallet load, Limit switch -
pallet unload, paliet select No. 1, and pallet select No. 2 so / ™ i |
that they are actuated at the position(OS fg 40m1%1 ito the 7 L'r 'r‘"j
stroke end. Actuating stroke of the limit switéh ps’t‘:ﬂger i T
1.5 10 2 .
should be (0.06 - O.I('JnS";n.) /1 (0,06 - 0.08 1in.)

) l\g 15 - 2 mm
> L= {plunger pressing
. Dog | stroke)

0=1mm (0 -~ 0.04 In.)

Retation between Limit Switch and Dog
while Paliet Changer at Stop

0.5 - 1 mm (ciearance}

3-2. For sensors {proximity switches], adjust the clearance between the Sensor l (0.02 - 0.04 in.)
dog and the sensor detecting surface to 0.5 mm. J -
(0.02 i{n.) - - 05— 1 mm
) o sle (0.02 - 0.04 in.}
Adjust the dog position for pallet clamp and unclamp so that the respec- ——
tive sensors turn ON at the position 2 to 3 mm to the stroke end. S
(0.08 - 0.12 in.) ~— — Dog
(Pallet clamp/unclamp sensor is provided in the Sensor and Dog while Pallet ‘-]_:‘:::
’ Changer at Stop [T e —

table on the machine side).
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Reed switch position is adjustable by moving it after ioosening the band clamping the cylinder in position.

Adjust so that the reed switch turns ON at the posmon( S5to 10 mm

to the stroke end.

.20 - 0.39 in.)

After the adjustment, be sure to confirm that the reed switch

remains ON at the stroke end.

ADJUSTMENT OF SHOCK ABSORBER

Cylinder Reed switch"

LED
- ©
¥
—
©
\
Band Bracket

Shock absorbers are mounted on the carrier of the pallet carrier (at load side and unload side).

To adjust them, follow the steps below:
1) Loosen the clamping screw.

2) Rotate the adjusting dial. Shock absorbing
energy becomes larger as the setting is away
from the *0° position.

Adjust it by repeating loading and unload-
ing operation several times so that the pallet
smoothly stops at the loading and unloading
end.

] Shock absorber at loading side
""" ra
]
R — 1
]
I
(] 1
72 B
}
)
L] H
f -
Shaft / 'h
Carrier ~ g §
U . il
Shock absorber d=2mm | Stop biock
8t unioading side - {clearance}
0.04 - 0.08 in.)
Clamping screw
Rod
n -l
{ 25 mm | Fyjt stroke of rod
Adjusting dial  (0.98 in.)

3) Rod projection amount at the pallet stop condition (euher at load or unioad end) should be 1 to 2 mm. (Adjust so

that rod stroke will be 23 to 24 mm.)
0.91 - 0.94 in.)

(0.04 - 0.08 in.)
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SPEED ADJUSTMENT (2 PALLET CHANGER)

For the hydraulic actuators such as load/unload, pallet selection and
pallet clamp/unclamp, their operation speeds can be adjusted by
turning the adjusting screws on the flow control valve of the respec-
tive solenoid valves.

Maetering valve
) i . {1 each for open and close)
For pneumatic actuators used for opening and closing the pallet

doors. door open and close speeds can be adjusted by turning the
metering valve adjusting screw for respective door motions using a
screw driver. After the adjustment. be sure 1o lock the nut in posi-
tion.

Air supply hose

Air solencid valve

Adjust the speed as follows:

Load/unload time. -

Loading 7.5

Unloading 7.5
Pallet selection 6.5
Pallet door open/close

Open 2.5

Close 2.5
Pallet clamp/unclamp

Clamp 1.5-2.0

Unclamp 1.0-1. 5}

ARRANGEMENT OF SWITCHES AND VALVES

Switches and valves are located at the position indicated below:

Main operation panel

Paliet changer

/

7
Table
’ / [ i
e ! i T
1 [llﬁ-t JC l{ | !rl 7
aity | R R o - !
i 11 Nl N
o O
. ! 1
m——— !!!3‘ H - * !
:ﬁ it | “___r 3
i -
L L
\._.____\_, = ;

\ Magazine
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(1) Pallet clamp/unclamp solenoid valve and pallet air blast solenoid valve
(2) Pallet clamp/unclamp proximity switch

(3) Pallet door open/close solenoid valve and its reed switch

(4) Pallet load/unload solenoid valve and pallet select solenoid valve

(5) Pallet select, pallet on stocker and paller load/unload limit switches
(6) Pallet door poen/close solenoid valve

®

Pallet air biast

SOL-24 @
Paliet unclamp
PRS—-99 Cover
| \ ]
[ W \ ‘ !
: \ o Cylinder
il A
1 | e |
/ | 3
L~ .

I ==L

NANAAANNNNNANNNNRN

11

-TIJ]

XL T3 AT X
1

=
\
|
v
g
T i

Pallet unclamp
Dog

SOL-22B Pallet clamp
PRS-—-98
Flexible hose

Pallet clamp

SOL—-22A

®

Pallet door close .

RS-96
@

Air cylinder PALLET UNLOAD .

PALLET
Pallet door open SOL-82B LOAD

~ { SOL-824
RS--97 .

.Pallet door close

SOL—25B
@ PALLET SELECT No.l *
N J Paliet door open SOL-87A
SOL-25A
N PALLET SELECT No.2
" , SOL-87B

PALLET LOAD/UNLOAD DECELERATION

SOL-147




®

<=

Machine side

PALLET LOAD

LS-83

PALLET SELECT No.2 .

7
] Eéo_ PALLET No.1l —

-

-J‘__.

-

/

bics

S

‘1 LS-88

PALLET UNLOAD DEC.

LS~301
PALLET NO.1 ON STOCKER

PRS~92

PALLET UNLOAD

v

Z.

'?%L' PALLET No.2 =~

——

Y
A

—m{]\:

PALLET LOAD DEC.

L5-300

LS-84

PALLET No.2 ON STOCKER

PRS-93

" PALLET SELECT No.1

LS-87

-

-y
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PALLET SELECT No.2

L5-88

[a—

PALLET SELECT No.1l
LS-87

PALLET DOOR

D S TN U NS BRSNS SN T N
0) 1583 I
PALLET LOAD
= ] 1.5300
PALLET LOAD
LS§301 DEC.
PALLET P:;XET UN;%%?
UNCLAMP L
m#:]PALLET UNLOAD
PRS9Y. ey
PRS98 i )t o
PALLET
CLAMP
PALLET UNLOAD PALLET LOAD
SOL82B SOL82A
" I " 7JFLOW REGULATOR T
-~ E}*@ ‘MODULAR VALVEI_?QX.... i"%
' ] - SA-G01-C5-C1-10

-
4

PALLET UNCLAMP

PALLET CLAMP

0CY~G01-H-Y-10

FLOW REGULATOR

_WMODULAR VALVE

W

PALLET SELECT

CLOSE RS96

PALLET DOOR
OPEN RS97

AIR
CYLINDER

G

PALLET DOOR OPEN

PALLET DOOR CLOSE

S0L-254
PALLET SELECT

No.2
SOL—87BF?4 X

—

\[/ s

E SOL~-25B

No.l SOL-87A

[SN]
METERING VALVE
AF-L3-02
(C.K.D)
FLOW REGULATOR

T|MODULAR VALVE

.J

SOL-22B T SOL-22A i ¥ !
v >( T 4P l N L
SET IN DECELERATION
35 Kg/cm? N |VALVE
(497 PSI)E4£¥EL_
P \ SOL-147
T [ :

L

‘*? SOLENOID VALVE

Fa®

g

PALLET AIR BLAST}
SOL-24 l

RS AYA

SOLENOID VALVE

AIR

h N
INLINE CHECK VALVE

HYDRAULIC CIRCUIT 2PC

- ezel
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FLOW CHART

This flow chart shows the operation sequence of the pallet changer as:

O Machining cvcle for the workpiece on pailet No, 1 complete

O Paliet No. 1 unloading

O Pallet No. 2 loading

O Machining cycle for the workpiece on pallet No. 2
O Pallet No. 2 unicading

O Pallet No. 1 loading

Machining cycle on pallet
No. 1 is complete

Mazak _
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G28: Return 1o reference zero. x-
and Z-axis

M6

Pallet unloading
command

n X-axis at reference zero
() Z-axis at reference zero
{3) Pallet select No. 11 LS—87 ON

Operation (4) Paliet on siocker NO. 1: PR§—92 OFF
cr?or - (5) Pailet loading. LS—83 ON
00 222 (6) 1 CYCLE (2¥ lamp ON
Note: Even when | CYCLE (2} lamp is not ON. it does not causc
erroneous operation, but output is simply held.
L t
Pallet door open Paliet unclamp; -
SOL—23A ON SOL—22B ON (SOL—22A OFF)
Pallet NO {1} Pallet door Pallet NO (13 Pallet unclamp:
changer open: PRS—97 ON | changer PRS—99 ON
mdall:i?fnmn (2y  Palier door mﬁ!‘g?c. (2} Pallet clamp:
. - 1 _
YES gc;s;. PRS—96 alarm YES PRS—98 OFF
11 999
Air blast for
pallet seating
SOL—-24 0N
1
Pallet unloud:
S0L-82B ON
Pallet t1)  Pallel unioad: LS~84-ON
Ml (2)  Pallet on stocker No. 1: PRS—92 ON
alarm (3) Pullet load: LS—83 OFF
11222

Paliet unlouding
compiction
FIN signal to NC




O

l

Air balst
SOL~24 OFF

M72: Pallet select
command

Operation Pallet on stocker No. 1z PRS=92 ON
error_ Pallet on stocker No. 2: PRS—93 ON
00 777 Pallet unioad: LS—83 ON
I CYCLE (2} lamp ON
{Note}
Pallet select No. 2
SOL—-87B O~
Palier . )
changer (R Puailel select No. 2. LS~88 ON
malfuncuon t2) Pullet select No. 1: LS—87 OFF
_ alarm
11 777 YES
Selection of pailer‘h
No. 2 completes
M72 FIN signal 1o NC
M61:  Pallet load
command
Pallet unload: LS—84 ON
Operation NO {23 Pallet on stocker No. 2: PRS—93 ON
error

(31 Pallet select No. 2: LS—88 OX
4 X-axis at reference zero
YES {5 Z-axis at reference zero
} CYCLE (2} lamp ON

(Note}

Paliet door open

(SOL~25B OFF) Pallet unclamp

SOL=23A OX SOL—228 ON _
Palley NO (i} Pallet door open Pallet NO M
mj,?;_ungehr PRS=97 ON CP}anger
sifunct ¢ !
alarmmn 2 ;::;I;ex (;goé;lgse m"il‘yf‘r‘:‘on o
h 000 YES 11 999 YES
Alr blast for
pallet seating
SOL~24 ON

Mazak _

(SOL—22A OFF)

Pallet unclamp
PRS—99 ON
Paliet clamp
PRS—98 OFF
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Palle: changer

malfunction
alarm
11111

@

|

Pallei load

SOL—82A ON

(O] Pallet load: LS—83 ON

NO

{

YES

2) Paliet unioad: LS—84 OFF
3 Paliet on stocker No., 2. PRS—~93 OFF

Palle1 deor close
SOL~23B ON

Pallet
changer
maifuncilion
alarm

—>

11 000

h

[#]]

(SOL-23A OFF}

Palle1 clamp
SOL—-22A ON

(SOL - 228 OFF})

Pallet
Pallet door close changer (1) Pallet clamp:
PRS—96 ON malfunc- PRS—98 ON
Pallet door open alarm (2 Pualler unclamp:
PRS~97 OFF PRS—99 OFF
11 888
1 CYCLE (2) lamp OFF
Mé61 FIN signal to NC
Htan

Machining cyvcie start
(for Paliet No. 2)

-10 -




"Mazak _

®

Machjning cyele on paliet
No. 2 is completz

G28. Relurn 1o reference zero.
X- and Z-axis

M#62: Pallet unloading

cormmand
{1} X-axis at reference zero
(2) Z-axis at reference zero
Operation 13) Pallet select No. 2. LS—88 ON
0%"202’3 (4)  Pallet on siocker No. 2: PRS—93 OFF
VES {3) Pallet ioading: L.S—83 ON
{6) 1 CYCLE (1) lamp ON
(Note)
Palloe‘:e cr1100r % %’f‘ uznz%a 85
50L—25A ON ’ {SOL—22A OFF}
Pallet NO {1} Paliet door Pallet NO (3] Palie: unclamp:
opanger open: PRS=97ON |~ changer PRS=99 ON
alarm {2)  Pallet door mali(?nm. 2) Ballet clamp;
YES close. PRS—96 alarm YES PR5—98 OFF
. OFF 11999
Air blast for
paliet seating
SOL~24 ON
Pallet unlouad:
SOL—82B ON
c}}::ggér (1) Pallet unload: LS—84 ON
malfunction 2) Palie1 on stocker No. 2: PRS—93 ON
alarm 3 Pallet load. LS—83 OFF
11222

Pallel unloading
compietion
FIN signat 10 NC

@

-1 -
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@

Air blast
SOL -24 OFF

M71:  Pallet select
command

Operation Pallet on stocker No. . PRS=92 ON
error Pallet an stocker No. 2. PRS—93 ON
0¢ 771 Pallet unload: LS—83 ON
t CYCLE (1) lamp ON
{Note)
Pallet select No. |
SOL—87B ON
Cga”e‘ [ {1y Pallet select No. 2: LS—88 OFF
anger ‘ T e .
malfunciion | @ Pallet select No. 1: LS=87 ON
alarm
11777
Selection of pallet
No. 1 completes
M71 FIN signal to NC
Mé!:  Pallei load
command
Pallet unload: LS—84 ON
Pallet on ker No. I; PRS-92 ON
Pallet sei¥%t juz,l: LS—87 ON
X-axis al reference zero
Z-axis at reference zero
1 CYCLE (2) lamp ON
{(Note)
e gx Falter unclamp
—25A O OoL— N
(SOL~—23B OFF) (SOL—22A OFF)
..
Pallet Pallet door open Pallet NO (1) Pallet unclamp
Changer PRS=97 ON changer PRS~99 ON
mai;"a?gxon Pallet door close mag!lfncuon _ (2} Pallet clamp
PRS—96 OFF arm YES PRS—98 OFF
11 000 11999

LT T

Air blast for
pallet seating
SOL-24 ON -

|

” ®

-12 - ,
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-~ Pailer ioad
SOL—82A ON
= Pallet changer NO (S} Pallet load; LS—83 ON
malfunction 2) Pallet unload: LS—84 OFF
alarm 3 Pallet on stocker No. 1. PRS—92 OFF
- 11 YES '
- Ff:%ljl-te: %%%r (c)lg_se . gallel clamp
TREY (SOL—254 OFF) OL-224 ON (SOL—228 OFF)
Pallet
(H Pallet door close changer NO (1) Pallet clamp:
PRS—96 ON malfunc- PRS—98 ON
{2)  Pallet door open lion (2)  Pallet unclamp.
YES PRS—97 OFF alarm PRS—99 OFF
- 11 888
1 CYCLE €2) lamp OFF
. M61 FIN signal 10 NC
Machining cycle start
- {for Paller No. 1)
—

-13 -
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8. ALARM TABLE

Alarm state of the pallet changer involving both erroneous operation and pallet changer malfunction are indicated on
the display unit (PALLET ALARM) on the pallet changer operation panel.

O O R AN O B O B

.

L———— Same three digits flicker indicating the contents of alarm

] 00.. Alarm caused by erroneous operation
11 .. Alarm caused by malfunction of pallet changer

8-1. Erroneous Operation

Display and

Alarm Name Contents of Alarm
00 000 Pallet is not at load or unload end.

Paliet Door N

Close Alarm )

00 111 1) Pallet is not at the unloading position.

Mé61 Pallet 2) X- and Z-axis are not at their reference zero.
Load Alarm 3) No pallet is present at the selected side.

00 222 1} Pallet is not at the loading position.

Mé62 Pallet 2)  X- and Z-axis are not at their reference zero.
Unload Alarm 3} Pallet is present at the selected side.

00 333 1) X- and Z-axis are not at their reference zero.

Manual Load/
Unload Alarm

2) Door is not open.

3) Pallet is not unclamped.

4) Pallet is at the stocker side when unload comand is provnded while the pa])el is
at the loading end.

00 444
Manual Pallet
Select Alarm

1) There are no paliets No. 1 and No. 2 on stocker.
2) Pallet is not at the unloading end.

00 555 Not used.

00 666 1} There are no pallets No. 1 and No. 2 on stocker.
M71 Pallet 2) Pallet is not at the unloading end.

No. | Select

Alarm . .
60777  ° 1} There are no pallets No. 1 and No. 2 on stocker. ’
M?72 Pallet 2} Pallet is not at the unloading end.

No. 2 Select :

Alarm

00 888 Pallet is not at the loading end.

Pallet Clamp

Alarm

00 999 X- and Z-axis are not at their reference zero.

Pallet Unclamp
Alarm

{Note: In manual pallet changer operation mode, this requirement is neglected
when power is shut off during loading or unloading cycle.)

- 14 -




- 8-2, Pallet Operation Alarm

Dispiay and
Alarm Name

Contents of Alarm

11 000
Pallet Door
~ Alarm

1) Even when the door open command is provided, the corresponding switches
do not function normally:

RS—97 (door open) does not turn on.
RS~96 (door close) does not turn off.

2) Even when the door close command is provided, the corresponding switches
do not function normally:

RS —96 (door close) does not turn on.
RS~97 (door open} does not turn off,

11 111
Pallet Load

Even when the pallet load command is provided, the corresponding switches
do not function normally:

Alarm
L.S—83 (pallet load) does not turn on.
LS —84 (pallet unload) does not turn off.
11 222 Even when the pallet unload command is provided, the corresponding switches

Pallet Unload
Alarm

do not function normally:

LS—84 (pallet unload) does not turn on.
LS—83 {pallet load} does not turn off.

11333 pallet Load

Deceleration
Sensor Defect
Alarm

The LS~300 load deceleration sensor was not
"ON" with the pallet load command, but the
LS-83 was YON" at a continued high speed instead.

11 444 Pallet

Deceleration

Sensor Defect
Alarm

Unload

The LS-301 unload deceleration sensor was not
"ON" with the pallet unload command, but the
L5~-84 was "ON" at a continued high speed instead.

11 555 Not used
11 666 Even when pallet No. | select command is provxded corresponding switches
Pallet No. 1 do not function normally;
Select Alarm

L.S—87 (pallet No. 1 select) does not turn on.

LS—88 (pallet No. 2 select) does not turn off.
117717 Even when pallet No. 2 select command is provided, corresponding switches
Pailet No. 2 do not function normally:

Select Alarm

LS—88 (pallet No. 2 sélect) does not turn on.
LS ~—87 (pallet No. 1 sefect) does not turn off,

N "
e ..A

11 888 Even when the pallet clamp command is provided, corresponding switches
Pallet Clamp do not function normally:
Alarm
PRS—98 (paliet clamp) does not turn on.
PRS—99 (pallet unclamp) does not turn off.
11 999

Pallet Unclamp
Alarm

Even when the pallet unclamp command is provided, corresponding switches
do not function normally:

PRS—99 (pallet unclamp) does not turn on.
PRS—98 (pallet clamp) does not turn off.

Respective alarm is detected in the period indicated below after the command is provided.

11 000 — 11 222: 10 sec.
11666 — 11 777: 40 sec.
11 888 — 11 999: 10 sec.

© - 15 -

Mazak _




Mazak _

8-3.

How to Reset Alarm and Restore Operation
(1) Alarm Caused by Erroneous Operation
a} When operating the pallet changer to fulfill the requirements for pallet changer operation _resumption:
1} Press RESET.

2) Clear the NC memory. '
This extinguishes alarm display.

3) In manual or MDI mode, operate the machine and pallet changér to fulfill the requirements for pallet
changer operation.

4) Rewind the program 1o the block right before the alarm took place (Restart).
5} Press éYCLE START.
This resumes pallet changer operation.
b} When continuing the pallet changer operation since necessary requirements are all fulfilled:
1) Press FEED HOLD.

2) Reset alarm.
This extinguishes alarm display.

With this, pallet changer operation is resumed.
(2) Alarm Caused by Malfunction of Paller Changer
a} When operating the pallet changer to remove the cause of the alarm:
1} Press RESET. G

2} Clear the NC memory.
This extinguishes alarm display.

3) Restore the pallet changer to the state before alarm occurrence.
4) Turn off main power disconnect.
5) Remove the cause of alarm.
6) Turn on main power disconnect.
7) Rewind the program to the block right before the alarm took place (Restart).
8) Press CYCLE START.
This resumes pallet changer operation.
b) To continue pallet changer operation after removing cause of alarm:
1) Press FEED HOLD.

2) Remove the cause of alarm.
This extinguishes alarm display.

With this. pallet changer operation is resumed.

-16—
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8-4. Interlock of X- and Z-axis

Axis interlock (X- and Z-axis) is reset only when the pallet is unclamped while the pallet is either at the pallet unload-
ing position or at the pallet loading end.

9, OPERATION RESUMPTION AFTER PALLEYT CHANGE CYCLE HALT
To resume the pallet change cycle after interruption, follow the steps below.

When it is necessary to command an M code to resume the operation, be sure to confirm that 1 CYCLE lamp is
illuminating, referring 1o the M code table.

8-1. Halt during Pallét Shift {(M66, M&7)
" A} In case power is turned OFF due to perr failure:
1) Turn on main power disconnect.
2} Return X-axis to the reference zero élnd Z-axis to either the reference or the 2nd reference zero.

3) After selecting manual mode, complete the remaining operation using the PALLET SELECT switch on the
pallet changer operation panel.

4) Set the pallet changer for continuing the succeeding sequence and then press CYCLE START to resume the
operation.

B} In case EMERGENCY STOP switch is pressed:

1) Restore the pallet changer to the state before the activation of the EMERGENCY STOP using the PALLET
SELECT switch on the pallet changer operation panel.

2) After turning off power, remove the cause of cycle halt.
3) Return X-axis to the reference zero and Z-axis to either the reference or the 2nd reference zero.

4) in automatic mode of operation, set the pallet changer and the machine to the state right before the activation.
of the EMERGENCY STOP, then resume the operation.

C) In case the control is reset:

1) Follow the same steps indicated in item B) above.
In this case, however, steps 2) and 3) may be omitted if it is not necessary to turn off power.

©-2. Halt during Palleﬁ Loading/Unloading
Halt during pallet clamp/unclamp and door open/close is included.
A} In case main power is turned OFF:
1) Turn on main power disconnect.

2) Complete the remaining operation of the pallet changer using the PALLET LOAD/UNLOAD selector on the
pallet changer operation panel after selecting manual mode of operation.

3) Return X-axis to the reference zero and Z-axis to either the reference or the 2nd reference zero.

4) Set the pallet changer for continuing the succeeding sequence and then press CYCLE START to resume the
operation. s
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B) In case EMERGENCY STOP switch is pressed:

1) Restore the pallet changer to the state before the activation of the EMERGENCY STOP using the PALLET
— LOAD/UNLOAD switch on the pallet changer operation panel.

2} After turning off power, remove the cause of cycle hali.
3) Return X-axis to the reference zero and Z-axis to either the reference or the 2nd reference zero.

4} In automatic mode of operation. set the pallet changer and the machine to the state right before the activation
- of the EMERGENCY STOP. then resume the operation.

C) In case the control is reset:

1) Follow the same steps indicated in item B) above.
— In this case, however, steps 2) and 3} may be omitted if it is not necessary to turn off power.

. Halt during pallet clamp/unclamp:

Pallet clamp and unclamp operation continue until the hydraulic pressure drops below the certain level, In this
- case, the remaining operation is continued when the hvdraulic pressure is built-up after the main power is turned
on.
E) Pallet door open/close operation:

Pallet door open/close operation continues until the pneumatic pressure drops below the certain level.
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CHAPTER 1 GENERAL
1.1 OBJECTIVES OF MANUAL
The FR-SE series of AC spindle drive units are edergy;conserving
DDC inverters which have been developed to drive machine tool
Spindles. They operate stably over a wide speed range with a
high fespénse and yet with low vibration and noise lévels and
their braking energy is regenerated 'in the AC power supply.
This manual describes the maintenance procedufes for such units
and it centers on regular inspections and troubleshootiné.
1.2 SAFETY MEASURES AND MAINTENANCE PERSONNEL
Listed below are the checkpoints which should be strictly adhered
to during maintenance and adjustments in order to assure safety.
o Control units should be started up, maintained and inspected
by qualified electricians. It is dangerous for non-
qualified personnel to touch thgge units.
© When handling a "live"™ control unét, remove all rings,
watches, tie-pins and other metallic objects from your
berson-‘
o Electric. shocks sustained from the units can result in
death. -
Regardless of whether-or not the powér.supply iﬁigrounded,
high voltages are supplied to various locations in the unit
and so particular care should be taken in the selection .and
use. of the test equipment..
When- attaching the test equipment to the item under test,
the test persohnel should take care not to touch any units

which are grounded. Generally speaking, the chassis of the




test instruments must not be grounded for testing. Con-
sequehtly, high voltages may pass between ground and the
;hassis of a test instrument during testing and so particu-
lar caré should be taken when operating the units while
adjusting or repairing them, ‘

-0 Do not wear loose apparel which may be caught up by rotating
cbjects when approaching a drive unit which is'operating.'

o Do not remove or replace any of the circuit 'boards while
power is being supplied to the drive units or while.théy are
operating. Failure to heed this caution may result in
damage.

© Do not touch the controller immediately after the power haé
been switched off. Proceed to maintain and inspectAafter
checking that power lamp LED19 (SE#CPU1, 2 carﬁs) has gone
off. (Wait at least 3 minutes.)

1.3 STORAGE u

When equipment is not to be installed or used immediately, store
it away in a élean’and dry envi;onment at a suitable temperature

. and take care not to allow steam or-vapor to enter inside the
'control units. Any steam, vapor or dust'finding itg.way inside
the equipment invites deterioration in the insulation. When
sﬁspending operation of the equipdent for-a long or short period .
of time, take care to maintain the same environment as that
-effective during.Operation. vepeniing on the conditions, a

heater may prove useful.




3.

— CHAPTER 2 SPECIFICATIONS
— 2.1 AC SPINDLE MOTORS
n (1) Standard specifications
Continuous - = =
_ rating (EW) 3.7 5.5 7.5 11 15 1 8.5
Qutput| 30-minute = =
sower | rating LEW) 5.5 7.5 11 15 185 22
- "~ 50% ED e = = .
Fating CEW) 5.5 7.5 11 15 18.5 22
s Base speed [(RPM) 1500 1500
Speed - -
- ' Maximum ] {Note 1) =
‘speed L RPM) 8000 §000 4500
~ Frame number al12 | Bl12 B132 C132 | al160
tinuous rated -
_ ot TR (Kgm) | - 2.4 357 | 487 TL5| 974 120
G D? (Kgm2 ) 0.0 8 0.10 0.17 0.21 0.27 0.55
Weight . (K] 60, 70 100 110 130 173
- Allowable radial ‘
load (KsJ 150 200 300
- Cooling fan - (W) 35 100
— Vibration ¥5 Vio
~ Noise C db Xa) 75 80
Mounting direction Qutput shaft mounte&‘.horizontally or perpendicularly.
Overload resistance 1 minute at 120% of 30-minute rated output.
- Ambient ; )
temperature (el 0~40
- Imsulation - F type
— Color of paint MunselIl” S5.2T7T G Z46/0. 21
Accessorie.ﬁ Pulse. generator;, overneating« detector
R sE- 4 55K | 75K | L1E | 15K | L&5K| 22K
- Power capacity (EVA) g L2 17 23 28 33"
- Tine frennency . P¥T | 200,200~230V=10%, 50/60H 3% 0% 2
N Note 1: A reduced output is obtained for speeds of 4500 rpm and
above; this is calculated by:
- . 4500
Rated output. x rotational speed
o Note 2: A power transformer should be provided for use at all
. voltages not listed here.




—

(2) Semi-standard specifications

Use the 1150 rpm base given below if it is not possible to

provide a high reduction. gear ratio in

the gear systemn.

Continuous - = -

~ating [ EW) 2.2 3.7 5.5 75 | 11 15 185

Output | S0-minute - - -

p%wi;x‘ L rating (EW)] 37 5.5 7.5 Ly L3 185 22
50% ED rating{ EW) X 55 75 | L1 L5 185 | 22
Base speed [ RPMJ L1150

Speed . -

Maximum speed { RPM) "8000 65000 4600
Frame number All21BllL2 Bl132 Cl22 { ALl80 | BL60O
orqua U T Ckgm) 186 313 468| 35| o32| 127 [157
G D? (Kgm? ) 0.08 0.10 0.17 021 .27} 0.53 0.69
Weight (Kg) 60 70 100 110 130 175 |200
%.}ajécéwable radia; (Kz) 150 200 300
Cooling fan {w] 35 100
Vibration V5 vio
Noise (dv) (&) 75 ’ 80

Mounting direction

Output shaft mounted horizontally or perpendicularly.

Qverload resistance

* minute at: 120% of 30-minute rated output.

Ambient

temperature Lc) =40
Insulation F type:
Color of paint Munsell 5.27G246-0.21
Accessories Pulse generator, overheating detector V
Contraller type e i = = o
FR-SE-2- 3.TEK | 58K 7.5 K Il I K | 3K|13L3K| 22K
_ Power capacity [EVa) 6 g 12 17 23 28 v3

Iine frequency

Power supply_and power

200/200~230V+=10%, 50/60Hz=3%




2.2 AC SPINDLE CONTROLLERS

(1) Specifications

Type = -
' .5 K 7.8 K K l 3K 183K 22K
FR- SE-2- 5.5 11 5 5
zne OQutput
50 , = c
D power CEW] 5.5 7.5 11 13 185 22
loutput ‘
Power
iy 2 2
capacit¢3IVaJ 9 12 17 ? 3 28 28
-Weight (Kg) 25 37 48
, . : 't ‘
':§:2ezerUI ry Transistorized sinusoidal wave PWM inverter

Control system

Vector control, digital closed loop control,
speed .feedback with pulse generator

Braking system

Power regenerative braking

Speed control range

35~8000RPM

Speed fluctuation
rate

Max. 0.2% of maximum speed:

1¢at 10-100% load fluctuation)

Speed commands ,

Digital commands: binary 12-bit or BCD 2-dlg1ts

ENote 1)Analog commands: +10V max.
approx. 10 kilohms 1nnutimpedance)

Ambient

temperature/humidity

-5~55C/45~85% . ’ i

tmosphere

No noxious gases or dust (env1ronmental resistance

conformed to

pérformance conforms to ‘JEM1103 grade.C) -
~Vibration Max. 0.5G
Standards
I1EC

Cooling

Air cooling with fan

m———

Note 1:

Selection between the binary 12-bit and BCD 2-digit

formats is enabled by the internal DIP switches and

that between the digital and adalog commands. is enabled

by external inputs.




(2) Protection functions

Name Function Description

OVER HEAT Overload When an overload occurs 9r when

{MOTOR) protection the blower motor stops and the

motor itself overheats, the base
is cut off and the main circuitry
contactor is.set OFF.

EXCESSIVE Excessive When the error between the command

SPEED ERROR speed error speed and current speed becomes -

: excegsive, the base is cut off and
the main circuitry contactor is set
OFF."

BREAKER TRIP | Short-circuit/ | When a high current flows to the
grounding main circuitry, the base is cut .off
protection and the main circuitry contactor

is set OFF.

PHASE LOSS Phase loss The main circultry contactor is set
protection OFF. :

EXTERNAL External - After the emergency stop signal

EMERGENCY emergency has been received from the external
stop source and the motor has stopped by

regenerative braking, the base is cut
off and the main circuitry contactor
is set OFF.

OVER SPEED Qver speed When the speed exceeds 115% of the

‘ protection maximum speed, the base is cut off

and main circuitry contactor is
set OFF. - -

I0C TRIP Instantaneous When an over current flows to the

{CONVERTER) over current converter, the base is cut off and the
protection main circultry contactor is set OFF.

—

OVER HEAT Main circuitry | When an overlcad occurs or when the

{ CONTROLLER) overload air-cooling fan stops and the main
protection Air | circuitry elements over heat, the base
cut-off is cut off and the main circuitry
protection contactor is set OFF.

UNDER Main power When the supply voltage drops, the

VOLTAGE supply drop base is cut off and the main circvuitey
protection contactor is set QOFF.

OVER Main circuitry | When an over voltage occurs with rege-

VOLTAGE over voltage neration of the main circuitry's

{REGENERATION)| protection capacitor voltage, the base is cut.off

and the main circuitry contactor is
set OFF.

IOC TRIF Instantaneous When an over current flows to the

{ INVERTER) over current inverter, the base is cut off and the
protection main circuitry contactor is set OFF.

Hote:

When any of these protection functions except the external emergency
stop signal is activated, the base (the inverter and regenerative

converter) is cut off,

the main circultry contactor is set OFF and

the motor stops by free-running, 6




(3) Auxiliary functions

Function Application- Details Output
Load meter Load meter Connect a single-~deflection DC 1mA meter;
signal connections fullescale and 3V or 10V/120% load outputs
under a 120% load (100-120% ‘adjustable)
are cbtained,
Speed meter Speed meter Connect a single-deflection DC imA metar;
signal connactions fall-scale and 10V/maxizum speed outputs
at maximum speed are cbtained, .
Zero speed Machine Ant ON-satting contact signal is obtained . c-ontact/apen
signal interlock At a motor speed of 50 rpm or less than amitter
25 rpm. '
Speed arrival | Answer back Cbtained is a signal which actuates the - Open emittar
signal to NC output transistors at within +/~15% of
the set speed,
Load detection | Cutter Obtained is a signal which actuates the Opan emitter
signal intrusion output transistors above a current value
pravention {110% output) near the current limit valne
{120% output).
Override Override with| Variable range: 50-120% .
antomatic ' Ralaased by controller terminal DEF offf
operation '
Orient Orient Single point positioning for sagnatic Contact/apen
(optional sansor system and multipls peint posi- - enitter
funetion) tioning for encoder system possiblae.
 Started by orient start signal (ORCMI,
ORCM2); orient finish sgignal is ourput
upon complation, .
Torque Gear shifft, With gear shifting, itq., the torgue limie | Open emitter
limitation ets, tation iz temporarily reduced and the
spindle motor is coperated.
During torque limitation,
Speaed Obtained is a signal which actuates the Open emitter
datection output transistors at less than
signal a detaction lavel with a motor speed
~ absalute walue. .
i _ R Speed detection value iz set in 8 steps
from 2% to 58% in By staps.
Acoaleration/ Accalaration /deceleration of speed command
deceleration iz restricted.

time constant




2.3 CONTROLLER CONFIGURATIONS

The basic configuration of the type FR-SE AC spindle unit is-

shown below.

(1) Basic configuration

(a) Type SJ AC spindle motor (with speed detector)

(b) Type FR-SE AC spindle controller

(e) Spare fuse 100%

AC spindle

FR-SE

controller

200~230V>=10%
50/60E223%

Power supply

2

Tl

-5

AC spind;e motor.

- CON1
External
signal CON3

Control
section -

r-COM

~, CON2

® OF)

Fan motor

\.

(2) Magnetic sensor system with single point orient unit

AC spindle controller

FE-SE .

200~230V=10%
S0/60HZ2=3%

Power supply

External -
signals

——

J

Gy

Ad spindle motor

§€§£>

Control
- section

#—-COM

2S,

r\ CON2

C1PLG

—a

Magnetic sensor

Fan motor

=

f: CON4_

L Amplifier

Spindle



(3) Encoder system with multiple point orient unit

AC spindle controller AC spindle motor

FR-SE
200-~2307=10%
i 1
50/60HE2=3%

Power —————— m
supply =/ |

L |

Fan motor

O

P ° o, CON2
§§§§2§§l Control L/
section
# CoM CONA 1024 p/
D: rev 3-phase

&)

External _CONC
signal ‘grient
position

command
(4) Internal configuration of controller

CON AA

To NC

Configuration } Circuit board configuration

(a) Basic configuration SEAPW, SE-I01, SE=CPU1 or CPU:Z

(b) Magnetic sensor system SE-PQ, SE-IO1, SE-CPU1

With single point orient unit

(c) Encoder system SE-PVW, 53-101; SE-CPU2

With multiple point orient SR

unit




2.4 " EQUIPMENT CONNECTION DIAGRAMS

(1) Magnetic sensor type with single point orient unit
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(2) Encoder type

2
.

with multiple point orient unit
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CHAPTER 3 OPERATIONAL ADJUSTMENTS

3.1 . OPERATION PREPARATIONS

Check the following points when switching on the power to the

controller for the first time:

(1) Has all the equipment been properly wired and connected as
shown in the drawings? .

(2) Have the motor and control §anel been grounded properly?

(3) Have the shield wire terminations been connected .
properly?

© Make the proper connections to the shield terminals.
o Make the connectiokns so that the shield areas do not form a

loop.

(4) Check that the equipmeﬁt is secured properly to avoid
looseness and damage.

(5) Check thap metal chips, pieces’bf‘wire and other foreign
matter have not entered inside the ‘equipment.

(6) Check that there is nothihg abnormal with the exteriors of
the printed circuit boards.

(7) Check that the ROM numbers and‘DIP.switch settings are as
pér'the order list.

3.2 RECEIVING POWEK

If all items under section 3.1 are satisfactory, power up the

equipment as follows:

k?) Switch on the incoming power.

(2) Check that light-emitting diodes LED13, 14, 15 and 16, which
are designed to indicate trouble and which are located on

the front of the controller, have not lighted.

13




(3) éﬁeck that light-emitting diodes LED2 (READY) and LED10
(ZERO.SPEEQ), which are designed to indicate the status énd
which are located on the front of the controller;.pave |
lighted.

These procedures enable operation.

No problems are posed with the controller and re-cdnnection is

not necessary even if the phase sequence of the incoming power is

reversed. It is possible to check whether the phase sequence is

positive or reversed by observing LED1 (PHASE SEQUENCE). A

positive phase sequence is 'indicated when LED1 lights.

14




3.3 ADJUSTMENT LOCATIONS

L~

(1) Speed meter; VR14; load meter: VR15

o

When driving the speed meter with the spindle inverter:

—~
_ Ad just VR14 so that the speed meter indicétes the maximum

X speed by setting DIP switch SW6-6 to OFF.
- Adjust VR15 so that the load meter indicates 120%.
- Upon completion.of the adjustments, set SW6-6 to ON and set
B the reset (ST1) switch to on once. Under no circumstances
B should the VRs be touched unless absolutely necessary.
- (2) Setting DIP switches, setting pins
- Re=check that the DIP switches and pins are set as in the
— order list in accordance with the machine. If they have not
~ been set, change their settings. Set the reset (ST1) switeh
- to ON the settings have been changed.
—_ Adjust the orientation when changing the stop position in
a accordance with the machine, Se; Section 3.5 for details.
_ 3.4 RUNNING-IN OPERATION
_ Couple the motor and machine and then check the machine running-
_ in and control state. Next, operate the motor under actual load

cgnditions and check that there is no:‘.

R 0 Abnormal noise
B © Abnormal smells
T o Abnaormal bearing temperature
—_

15




3.5 ORIENT ADJUSTMENT PROCEDURES

(1) Magnetic sensor system

20~320m
Orient speed Timer setting [SW4-35,6, 7
Q- .
SW10 ] 95 ms

Creep speed 30(a/20

Normal rotational speed

of

H

| i
i ]
! 1
! 1
F-% A

] S

Magnetic sensor \ Position loop gain
. o i rad
sensitzu_ty ad justment Passing through L-ZONE (g ient selection)
_ SW4e- 234
1ov T Passing through L-ZONE Low. |O|O]O
lOV______‘f_ A 1st deceleration point O O O
CHs3 . A 2nd deceleration point. 2
High XXX

16




Operate at the orient speed with SW6-10FF and 8ST2, adjust VR‘2 to
the limit at which the magnetic sensor sensitivity LED11 lights
and set CH53 to the peak voltage +/-10V. '
The speed pattern for orient is now as shown in the figure above.
Therefore,
Proceed as follows when over shoot with stop:

o Reduce the timer sefting (SW4-5,6,7) time.
o Reduce the position loop gain- (SW4-2,3,4) gradient.

o Reduce the orient speed. (SWI0F = E = .... = 0)

o Reduce the creep speed., (SW4 OFF = ON)
Reduce the orient time.

"0 “Increase the timer setting (SwWi-5,6,7) time.

Ao Increase the>position loop géin (SW4-2,3,4) gradient.

o Increase the orient‘spegd. (SWTO 0 = 1 = ......F)
Hunting when drive unit stops

o Reduce the position loop gain (Sﬁh12,3,4) gradient.

o Reduce the magnetic senéof sensitivity. (VR2)

o Reduce the creep speed. (SW4 OFF —» ON)

Furthermore, adjust the stop position with position shift VRI1.

17




© (2) Encoder system

Normal rotationmal speed 20~320

: Orient speed
///// SW 10

— Creep speed

]
]
i E 30 ma /20 rpa
' L
i A |
! 2nd position loop gain ‘\\\
A 1st position loop gain
' SW4— |23 |4
SW4—~ {51617 Low |O|0O|O
1st deceleration | LOW |O|0O|O il
point O|O|x S AR
A 2nd deceleration 3 B I I
int i I : .
pe HE I I High [« |xix
High | X|X|X

The speed pattern for orient is the same as tgat shown above,
Therefore; | |
Proceed as follows when over shoot with stop:
o Reduce the 1st position loop gaip.
o Reduce the orient speed. (SW10 g’ﬁr E> ..vo = 0)
-0 Reducé the ZnQ position loop gain.
o Reduce the creep speed. (SW4 OFF -~ ON)
Reduce the orient time.
0 Increase the 13t position loop gai;.
o. Increase._the orient speed.. fSW10.0 —; 1 = ... F)
© Increase the 2nd position loop gain.
Hunting when drive unit stops
0 Reduce the 2nd positi&n loop gain.
© Reduce the creep speed. (SW4 OFF — ON)
Furthermore, adjust the stop position with position shift

switches 13, 14 and 15.

18




CHAPTER &

REGULAR INSPECTIONS

Regular inspection and maintenance are indispensable if the

equipment is to do full justice to its performance, if breakdowns

are to be prevented and if reliable operation is to be assured

over a long period of time.

WARNING

Electriec shocks can lead to death.

the equipment is off before proceeding with the inspections.

Make sure that all pow

er to

4.1 CONTROLLER INSPECTIONS
Inspection item| Inspectiony Checkpoints Remedy
' period ‘ ’
1. Cooling fan Monthly 1. Try rotating by hand. Does |[Re=~
| it rotate smoothly? place
2. Try supplying power. Does fan.
it rotate effectively?
3. Any abﬁormal noise from bear-
ing sections?
2. Dirt, loose-| Whem . Clean parts regularly; tighten
ness appro= " |up input/output terminals and
.priate connections-regﬁlarly. |
3. Small relay Every 1. Are contacts worn? Re-
| 3 2. Is,maih circuitry contactor place
months: operating properly with op- relay.
eration of this relay? |
L, Wiring When Conductors must not touch case
appro-— by wires beiﬁg caught in hinge
priate section,

19




4,2 MOTOR INSPECTIONS

item

Inspection

Inspect-
tion
period

Checkpoints

Remedy

1 Noise

Monthly

previously perceived?

Any noise or abnormal vibration not

If present,
check out the following: .
Check foundation, installation.

Check centering accuracy of coupling.
Vibration from coupled equipment?
Bearing damage or abnormal noise?
Reduction gear or belt drive noise?
Trouble with éoﬁtroller?

Trouble with cooling fan?

Belt tension,

2 Tempera-

ture rise

Monthly

Abnormal bearing temperature?
(Normally, ambient. temperature of

«,

+10 to 40 deg.C) _
Mo;or frame temperature different from
usual? If so, check points below:

Is cooling fan rotating,normaiiy?

Any foreign matter in cooling path ;,

(between frame and cover) which is

blocking path? Clean.
3 Abnormally ‘increased load?
4 Trouble with controller? Refer
' ) "to
trouble=-
shooting

20




Abnormally low insulation resistance?

3 Insula- | Every
tion 6 Isolate connections to control
resis- months panel and use megger to meaéure aérosé
tance circuitry and ground.
(No problem if 1 megaohm or more when
measured with 500V megger.) \
If less than 1 Megaohm, inside of motor
must be ciéaned and dried. Disassemble
motér and dry in an oven at a tempera-
ture not exceeding 90 deg.C.
4 Cooling Every Is fan rotating and cooling properly?
fan week. Any abnormal noise or .vibration present?
Every
month

21
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CHAPTER 5 CARD CHECKS

All the adjustments on the control cards have been.made prior to

shipment to the machine builders. Avoid, therefore; Eotating

the econtrols (VRs).

5.1 SE-CPU1 CARD

- * . RON 1 ROM 2
This card is used when
. PSA > A b
the magnetic sensor - ©
orient function is pro-| D264
®
vided.
conil
== [||[Ijs sw
l y
|| [T e
i
| y{IIIm|e sws
i
I -
A i G2
H
RESET (:)! Clmm|g sws
STU |[IODle se7
QRIERT
M O| o]le
5T2 JS’MHIA\
SW8 /‘ ‘ swg
SWI1g Swil -
CON 12
¢
e
§
i
! CHSB CHIY
: ¢ ca3% cust | | cxe
| @ CHSt ; L
® cxs2
; ®cuzs Seee
pus—— ’ ’c;éﬁﬁt P
COK 4 VRi VRZ coxN 2

LzD
LED
LED
LED
LED
LED
LED
LED

“LED
LEDIO
L=t

aw

@O0~ AR A D Ry

[ v |

SE-CPU 1

e CHESU

oN:
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(1

List of LEDs

Application

LED |[Name Description
LED1|PHASE Power supply Lights when power suppl§ phase ro-
SEQUENCE | phase identi- | tation is positive.
fication OFF when power supply phase rota-
tion is negative. ‘

LED2 | READY Ready. Lights when controller is ready to
operate; OFF Qhen SET1=-SET2 inputs
are OFF or when alarm occﬁrs.

LED3|CW DRIVE Motér forward | Lights when forward rotation com-

(CW) rotation |mand is input; also lights with
command orient stop.

LED4 | CCW DRIVE Motor reverse |Lights when reverse rotation com-

(CCW) rotation|mand is input.
coﬁmand
LEDS | SPEED DE-| Speed detec- |Lights thp motor speed falls below
TECTION tion DIP switch setting.
LED6 CQRHENT Current‘detec— Lights when a current equivalent to
DETECL tion . 110% of rated current-flows to
TION motor. )
LEDT {UP TO Speed arrival |Lights when actual motor speed is
SPEED +/=15% of éommand speed.

LED8 | APPROACH | Approach Lights during ‘period from 1st to
2nd deceleration point.

LED9 IN- In—posiﬁion ' Liéhgé Q;;ﬁ ;;ient sﬁgguwiﬁhiﬁ’

POSITION | range of pulse number set by ro-

tary switch.
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LED &ame Application Description
LED10| ZERO Zero Lights when speed is below zero
SPEED speed set by DIP switch.
LED11] SENS Magnetic sen- | Lights when magnetic sensor output
sor sensiti- during orient is 8.5V or more.
vity s
LED12) —

Not used. »'
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List of DIP switches

Note 1

: "O" denotes DIP switch ON setting.

nyYn denotes DIP switch OFF setting

Switeh

Name

Description

SW1

Gear ratio

(H range)

Used to set gear ratio.

2

Maximum spindle spéed H
x 80

Gear ratio , ,
Maximum motor speed

Setting example:

SW2 Gear ratio When max. spindle speed is 5000 rpm with a
(M range) maximum H geér motor speed of 6000 rpm Hexa-
decimal
SW3 _ Gear ratio  |Gear ratio = 5000/6000 x 128 = 106D = 6A°
(L range) SW1 all.switches ON .. Gear ratio =80T Tirrms
SW2 all switches ON .. Gear ratio =40°
SW3 all switches ON .. Gear ratio =20°
SWi-1 [Creep speed Used to set creep speed with orientation.
1|=— Creep speed
- 0 |-—20 rpm
XJ-—---30 rpm
SW4-2 Posttion Used to set position of 2nd deceleration
oy loop gaim point.. -
21 31 47"
G 1 O 0f-- 25 deg.
0 0 X e 23.75 deg.
. O X O i 2205 dego
‘ O X X "'" 21 025 degv
X101 0}--20 deg.
X{ 0| X|-18.7T5 deg.
] X} 01--17.5 deg.
X|{ X | X|--16.25 deg.
SW4-5 Magnetic sen-|Used to set timer iime up to ﬁst deceleration
~7_ . gor orient point after L-ZONE passing subsequent'to

speed timer

orient speed arrival.
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51617
01 0] 0]--60 ms (212 deg.)
0101 X}--65 ms (203 deg.)
0l X1 0l-70 ms (194 deg.)
O} X|{ X}--75 ms (185 deg.)
X1 O] O} 80 ms (176 deg.)
X] 0l X85 ms (167 deg.)
X|{ X| O0}-~90 ms (158 deg.)
X1 X1 X]--95 ms (149 deg.)
| SW4-8|Magnetic send {8 Set to reverse position if
mounting di- 0 i--Forward high degree of hunting oc=-
rection . X |~-Reverse curs with orient stop.
SW5~1|Torque limit| Used when limiting motor torque.
«2 {112 = Torque limit
External|{0 | O |- 10%
input 40 | X |- 15%
TL1--ON X 10|~ 20%
TL2-0FF {{ X | X |- 25%
A 10 ] O} 20%
TL1--OFF Jl O 1.X .|~ 30%
“TL2--ON X0 40%
X]1X|--50%
Note: 30-minute rated torque is 100%.
SW5-3| Cushion time | Used to se@ time constant of maximum speed
~5 constant command from O. A

| 3 J 4] 5|—Cushion time constant
0}0}(0}--0.3 s —238tandard setting

010l X|--1.5 s

01l.X]1 0|3 s - :
0[X| X |4 s ‘*Speed.commandy//_—"
X1010})-5 s ' _—
X|0|X}+~6 s

X1 X101}--8 8- . _ .

A X1 X1-10 s Cushion time constant

28.
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| SW5-6

~8

Speed detec-

tion range

Output transistors are activated when speed ’

falls below set motor speed.

Speed detection range
2% .

-10%

~+18%

- 26%

~-34% Note: Maximum speed is 100%.
--42% :

~-50%

»<¢|><>4f > oloojo|o
»¢[><lo] o] =4|><|o|ol~
><|of< of<|of<|ofe

~-58%

SWé6-1

Normal/test

1

0 |---Normal mode

X |- Test mode
Normal mode is used for normal operation.

Test position is used for orient tests.

-2

Closed/open

2 ’ Used for switching between

Q |---Closed loop

X |~--Open loop open/closed sbeed loop.

Used with closed loop for normal operation.
Speed detector go/no go is identified by
comparison of open and closed operation

N,
;Y

states..

SwW6-3

Binary/BCD

—

Q_ |- Speed command binary

X |---Speed command BCD

‘Used to select digital speed command format.
Speed command is read as binary 12-bit input

for binary and as BCD 2-digit input for BCD.

-Speed input
emitter/

collector

4

O |-~ Speed input open emitter
X |---Speed input open collector

First refer to the I01 card pin 2 and 3 set-

Position

input emit-

tings on page 49 and then set;

5

O_|--Position input open emitter

X |---Position input open collector
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ter/collector

First refer to IO1 card pin 12 and 13 set-

tings on page 46 and then set.

Meter

calibration

E .
10}--- Meter OFF
1X|--- Meter ON

Used to calibrate speed meter and load metef
full scale. In ON mode, Fhe metér full scale
voltage is output and so ;dfuét speed meter
(VR14-SE-IO1 card) and load meter (VR-15-SE-
I0O1 card) VRs.

SWé=-T7

Maximum speed

A

0]~ Maximum speed LOW

[X |~ Maximum speed HIGH

Used to select 3450/4600, 4500/6000, 6000/
10000. rpm speed. Set to HIGH for 8000 rpm

specifications.

Zero speed

{lO0|—Zero speed LOW (25 rpm)

| X]—2Zero speed HIGH (50 rpm)
Zero speed is output at zero speed setting or

below.

_'l | e -

SW7-1| Magnetic sen-

sor orient :I—-Magnetlc sensor 1n-p031tlon range LOW
(1 deg.)

in-position Eﬂ—»ﬁaﬂnetlc sensor in-position range HIGH
(5 deg.)

range

-2| External 2]
Q}==-LED ON with emergency stop
emergency | X|—LED OFF with emergency stop
stop Used to salect mode with alarm display or

mode without alarm display in external emer-

gency stop.
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SW7-3{Load meter 3 h ,

O |— Lcad meter output HIGH (10V)
output X |—Load meter output LOW (3V)
Used to select output voltage with 120%
output.
-l4| Base speed 4 .

O ™1150 rpm base speed
X |—1500 rpm base speed
Used to select base speed of applicable motor

SW7-5|Motor type

~8

1150 rpm base

x| x| x| x]OJOIOIO|xix|x|x|O|OIOIO|=
x| XJ1OIOIxIx10]10Ix|x|OIO0Ix|x{O10O |~

xIx|xix|x|x|x|x{O|lO|O|OIO|IO|OlO]|w«

speed 1500 rpm base speed

8 | —Capacity Top speed 5 ] 6 | 7 { 8

O | -~ Spare Spare O |0 { OO ~spare Spare

x | 227370 34504600 | O | O | O | x | =~ 22370 45005000
Ql-31/55 # QO x |0 ~31/55 ”

X |+ 35/73 " OO x| x|~55/13 "
Q|=~75/11 Y O|x|0}|0O| 7371 o
X|11/13 ” Ol x|Ofx|~11/13 p
Q1571853 ” Ol x| x]O|~13/185 "

x |- 185722 " Olx|x|x]=~185/22 "

O | ~spare - Spare x OO | O ~spare Spare
X | --Spare Spare x| OO x Spare Spare
O | -22737 8000 x1QOix1Q 1| ~37755 A 8000
X | - 3.7753 # x 1O} x| x]|-3535773 7
O|~55/73 6000 x| x|O|O | ~175/9 .

X | = 75/11 " x| x 1O x|=22737 600010000
Ol-11/15 p X | x| x|O | ~22/37/55

X | ~-Spare ~ Spare x| xlxi{x]|-35/73 4

Used to select applicable motor in combination with maximum

speed selection {SVUE~T) and base speed selection {(SW7-4).
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SW11=|0rient rota-|{{1 |2
1,2 tion direc=- 0] O}--Pre mode Orient from previous motor
rotation direction
tion 0| X {-- Reverse mode Motor reverse rotation
direction orient
‘X | O}--Forward mode Motor forward rotation
direction orient
} X | X|--Forward mode Motor forward rotation
direction orient
-3,4 |Control with

orient stop

-« PI control

1.i7 rad/sec

-« Delay/advance control w

T

"

0.78 rad/sec

.

RN

0.39 rad/sec

Enables delay/advance control when servo

rigidity is to be increased with orient stop.
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List of rotary switches

4B

\ ( rad/s)

The following condition must be met:

Note:

Switch Name Description
SW8 |Speed control
loop
Proportional wee- | @ | QD Q@S| |QIP|OIQIDIOI®
cain Kp cation-| Yz | Yl % 4010 P00 52 Zha| 1 |12} 0 |6 |18 2 | 2224
We | 2513444 {53 163 | T2 | 8| 91{100{120}140|160|180}| 200|220 210
) lzadr%)
SW9 Speed control
loop ‘
Tntegral wee | 0| @) @] @) @l 0| 0| 0]l @] @|@|®| 0|00 |®
T |0l o | e | o) % | B0 Bl B | 1 12| 1a |16 |18 | 2|22 |2a
gain ... KI w, |15]|21]26]32}38|43 |45 54|60 72|84 |96|10.8/120(132{144
) (rad”’s)

Used to determine loop transfer function of speed control

loop in combination with SW11-3,4 mode selection.

We 2 Wy > we

Standard settings: notch 8 for both SW8 and SW9.
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SW10| Orient speed | Notch
1 0 20
- setting 1 40
| 2 | 60| Used to set orient speed with en-
3 80 .
4 11001 -coder orient.
5 1120
6 1140 Speeds on left are spindle speeds,
7 1160
8 1180 Motor speed depends on gear ratio.
9 12001 )
A | 220 Orient speed should be reduced with
) B | 2401 ' ‘
C {260 switch when load GDé is high and
D | 280 '
E | 300 there is tendency to over shoot
F | 320 :
during orient.
List of snap switches N
No. | Name Deseription
ST1 | Reset Used for initialization of inverter operations.
Must not be used while motor is operating.
The ST1 switch must be pressed with DIP switch re-
setting. A
When reset during motor operation, motor- free-runs
and then stops. |
ST2 Orient Motor operates at motor-orient speed thle,this
test

switch is ON. When OFF, orient is performed once

and then motor stops.
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‘List of variable resistors

VR |Name Description

VR1|Position Enables fine adjustment of stop point.
shift ' '

VR2 |[Magnetic Adjusted so that magnetic sensor sensitivity
sensor
sensitivity LED 11 lights.

List of check pins

No. Description

P54 +5 |

DGA +0V (digital ground)

CH50 Speed feedback, phase A, square wave

CH51 ~-15V

CH52 +15V -

CH53 Magnetic sensor outpui_

CH54 +0V (analog ground)

CH55 +15V “

CH56 A/D converter input : -
CHS7 Speed feedback, phase B, sinusoidal wave

CHSSV Speed feedback, phase B, sinusocidal wave -

-CH59 Speed feedback, phase X, sinugoidal.wave B
CH60 - Speed feedback, phase A, sinusoidal wave:

CH61 Speed feedback, phase B, séﬁ;re wave )
cH62 24V S
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— 5.2 SE=-CPU2 CARD
This card is used when the 1024 p x 4/rev encoder type of multi

point orient function is provided.

_ ROX1 _ ROMZ
o ) >
© ‘ — '
B - LED 1]
. BGA LED 2
) . LED 3 {1
— @ . LED 4| \ ~ CHSO
LED 5[]
— LED §
CONTI . LED 7| []
_ LED 8 - CHSI
. ! 8§ SW1 : LED 811
M  Leoulf
- LED 11
1[I 8 sw 2 , -~ spare | []

- — | \[[mmD] ¢ s+
— RESET —O—l 1 m 8§ SW § ) SE—CPU 2
- ST |[IIIO| e sv1 -
N © Swis
- ORIENT ‘ :
~. ST ‘ . A
» |9 m sSwiz2 ol e SW13
a sWa f \ SW3 b -5
SWI0 SWH ..
- ‘ CON12
] coNIt
i
| CHST
) ! cxszl CHS4
' Vv i
- ) P w CHys ®®° 1
i ® CHSE !
! ® CHS] . : !
—_ J etxn © cuss ® CHSS soipe |
@ CHED - 0
. PINIZ | :
. o(Mlc
’ CON A CONAA CON 2 i coN ¢
. , s[4 |

PINI3
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(1) List of LEDs

"LED |[Name Application Description |
LED1 |PHASE Power supply' Lights when power suppl§ phase ro-
SEQUENCE | phase identi- tgtién is positive. |
fication 'OFF when power supply phase rota-
tion is negative. ‘
LED2 | READY Ready Lights when controller is ready to
operate; OFF when SET1-SET2 inputs
are OFF or when alarm occurs.
LED3 CW DRIVE |Motor forward |Lights when forward rotation com-
(CW) rotation |mand is input; also lights with
command orient stop.
LEDY |CCW DRIVE| Motor reverse |Lights when reverse‘rotation com-
(CCW) rotation|mand is input.
command
LEDS | SPEED DE-|Speed detec< |Lights when motor speed falls below
TECTION tion DIP switch setting.

LED6 |[CURRENT Current detec-jLights when a current equivalent to
DETEC- tion 110% of rated current -flows to
TION T motor. )

LED7 |UP TO Speed arrival |Lights when actual motor speed is
SPEED +/=-15% of command speed.

LED8{ APPROACH | Approach Lights during period from 1st to
2nd deceleration point.

LED9|IN- In-position Lights with orient stop within

POSITION range of pulse number set by ro-

tary switch.
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N

LED10| ZERO Zero L;‘.ghts when speed is below zero
SPEED speed speed set by DIP switch.

LED11 Not used

LED12 Not used.
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List of DIP switches

Note 1: "O" denotes DIP switch ON setting.

n¥" denotes DIP switch OFF setting

Switeh Name

Description

SW1 Gear ratio

(H range)

SW2  [Gear ratilo

(M range)

SW3 Gear ratio

(L range)

Used to set gear ratio.

Maximum spindle speed
Gear ratio = x gof
Maximum motor speed

Setting example:
When max. spindle speed is 5000 rpm with a

maximum H gear motor speed of 6000 rpm Hexaz-
: decimal

Gear ratio = 5000/6000 x 128 % 106D = 6A°—

SW1 all switches ON .. Gear ratio :8@ NN ETYYN

Wl

SW2 all switches ON .. Gear ratio =48 — 7

Sw3xall switches ON .. Gear ratio =2 g2

SW4-1 Creep speed

Used to set creep SQged Wwith orientation.

1| Creep speed
1 0f----20 rpm
X ;...30 rpm

SW4-2 Pnd position

~l loop gain

Used to set position of 2nd deceleration

point:”"\

--- 24 deg,

---23 deg.

"’21 de‘go

---20 deg.

---18 deg.

---17 deg.

NON[OMOMOB

B Fad (@] lel Ead Eod [ 8] (w) (VY

.-’15 deg.

SW4-5 [1st position

~7 loop gain

sed to set position of 1st deceleration

point.
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¢ bebe belolojolojn
< belo oo oo

IO RO PSIOP<O

- 225
214
-+ 203
191
180
169
-++158
- 1k6

deg.
deg.
deg.
deg.
deg.
deg.
deg.
deg.

SWi-8

Magnetic sen-?

mounting di-

8

¢ {--Forward

Set to reverse position if

high degree of hunting oc-

rection X |--Reverse curs with orient stop.
SW5-1|Torque limit | Used when limiting motor torque.
, 2 |1 12 |—Torque limit
1 External ([0 [ O |--10%
input o 1 X i--15%
TL1-ON X 101-20%
TL2-OFF (X | X |---25%
10 10 |-—20%
TL1-0FF JI0 | X |-~ 30%
TL2--ON X 1 Ol---40%
X 1 X |-50%
Note: 30-minute rated torque is 100%.
SW5-3 {Cushion time |Used to set time constant of maximum speed
n5 constant .command from O. )

3 {415

O 10 10}—=0.3
C101X{-1.5
01X 10]--3 s
O | X | X|--U4 s
X10|0}|--5 s
X |0 ]|X|--6 s
X1X10]|---8 s
X 1 X1X1-10 s

—Cushiomr time constant

s —— Standard setting
5 A

Speed command

g

Cushion time constant
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SW5=6 Speed‘detec- Output transistors are activated when speed

~8 tion Eange falls below set motor speed.

-- Speed detection range

2%

~-10%

P 18%

- 26% .
---34% Note: Maximum speed is 100%.
- U2% ‘

"+ 50%

e 58%

7

tadCad (w6l e ~od (@] @)
PLO[PS]O PO <] O] 00

SWé6-1|Normal/test

--“Normal mode
--- Test mode

NIOM NNNNOO‘OOOE

Normal mode is used for normal operation.

, Test position is used for orient tests.

-2|Closed/copen 2 Used for switching between
Q'|--- Closed loop
X |- Open loop open/closed speed loop.

Used with closed loop for normal.operation,
Speed detector go/no go is identified by
comparison of open and closed operation

A
LS

| states.

SW6=-3 | Binary/BCD 3
O}--Speed command binary
X |{--- Speed command BCD

‘Used to select digital speed command format.
Speed command is read as binary 12-bit input

for binary and as BCD 2-digit input for BCD.

-4 Speed input 4 .
0 |---Speed input open emitter
emitter/ X | --Speed input open collector

collector First refer to. the I01 card pin 2 and 3 set-

tings on page 49 and then set.

-5| Position 5
0|---Position input open emitter
input emit- X}---Position input open collector
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ter/collector

First refer to I01 card pin 12 and 13 set-

tings on page 46 and then set.

-6|Meter .
. - '“-Meter‘ OFF
calibration X|--~Meter ON
. Used to calibrate speed meter and load meter
full scale. IA ON mode, the metér full scale
i voltage is output and so adjust speed meter
(VR14-SE-I01 card) and load meter (VR-15-SE-
I01 card) VRs.
SW6=T7 .

Maximum speed

7] ,

10 j---Maximum speed LOW

X |--- Maximum speed HIGH

Used to select 3450/4600, 4500/6000, 6000/
10000 rpm speed. Set to HIGH for 8000 rpm

specifications.

Zero speed

8 .
|0]--- Zero speed LOW (25 rpm)
| X}--- Zero speed HIGH .(50 rpm)

Zero speed is output at zero speed setting or

below.

SWT=1

Magnetic sen-

sor orient

il.

ll--*Magnetic sensor in-position range LOW

. (1 dego.) -
in-position ... Magnetic sensor in-position range HIGH
(5 deg.)
range
-2|External 4
10{--- LED ON with emergency stop
emergency [ X|--- LED OFF with emergency stop
stop xUsed to select mode with alarm display or

mode without alarm display in external emer-

gency stop.
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Load meter

SWT7=-3 3
0 |-Load meter output HIGH (10V)
output X |---Load meter output LOW (3V)
Used to select output voltage with 12%
output.
-4| Base speed 4
0 |--1150 rpm base speed
X |---1500 rpm base speed ,
Used to select base speed of applicable motor
SW7-5| Motor type
~8

1150 rpm base speed

516718
O|0|0}|0
Q0|0 x
Q10| x]|0O
O|0O| x| x
Ojx|]0]|0
Ol x|0O| x
Of{x|x|O
Ol x| x1ix
x|O|]O0|0O
x| OO} x
x1O|[x]|0O
x | O x| x
I x1Q10
) x| x1O | x
x| x!Ix|Q
X | x| x| x

— Capacity Top speed

- Spare
- 22/3.7K%
- 37/535 .
- 3.5/73
~75/11
=11.713
~-15/183
- 183722
'"sﬁsre
e $p are
22737
- 3.1/55
~535/75
~75/11

~-~11/15
w-Spars

Spare
34504600
E 4
#

p
"
o
I
Spare
Spare

8000

6000

Spare.

1500 rpm base speed

516|718

O|0|O|0O]| ~spare

OO |O| x| 22737

OQ|O| x|O}|-37/53

O|Ot x| x]|~3535715

O|x|O|0O|~75/1

Olx|O|x|~t1/15
JOlx|x]|O|—15/185
TOox|x|x]|-185/22

x|OlO|Q| ~spare

x OO x| spare

X1Olx 1O | -37/55

x 1Ol x| x|~35/73

x| xOlO|=735/9

x| x| Ofl'x}|~-22737

X I x| x|O}|-22737/553

x| x| x| x|~355773

Spare
rpm
4500/6000
7 ‘
"
7
"
P
4
Spare
Spare .
8000Q
#
”
800016060 -
7

7

" Used to select applicable motor in combination with maximu~

speed selection (SW6-T) and base speed selection (SWT7-4).
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SW11={ Orient rota-ji| 1

- Pre mode Orient from previous motor
rotation direction

.-+ Reverse mode Motor reverse rotation.

: direction orient

--Forward mode Motor forward rotation
direction orient

--Forward mode Motor forward rotation
direction orient

1,2 tion direc-

tion

_I<]J]OJ]oO
IO <O N

-3,4 | Control with

~+PI control
--Delay/advance control WT 1.17 rad/sec

" = 0.78 rad/sec

" = 0.39 rad/sec

‘orient stop

>4 < OO
SO>SO &=

Enables delay/advance control when servo

rigidity is to be'increased with orient stop.
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tList of rotary switches

Switeh

Name

Description

SW8

Speed control
loop
Proportional

gain ... Kp

® 0|0

®

®

Hagnifi-]
pation

8
a2

"%

1.6} 18} 2

2.2

2.4

25

44

63172)81 ] 81}1001120{140

160{180| 200

220

240

{rxd /S)

SW9

Speed control

loop

- Integral

gain ... Ki

dB -
)

Hoeah

@

®|C|d

®

Magnifi-

1§,39

17, ]2

®
Ble
e
£
e
)
(3]

1.6/1.8] 2

i
t

)

2.6

32

o6
[ )
W |gy

4.9 |54 | 6.0} 7.218.4

9.6 [10.8{12.0

13.2

144

-

Note: . The following condition must b& met:

\\\\\ (rad/S)

{rad/8)

loop in combination with SW11-3,4 mode selection.

Used to determine loop transfer function of speed control

We P W, > W, -

Btandard settings: notch 8 fbr both 38 and  SW9.

oy

-

.',‘.

3

[y
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SW10 | Orient speed |[Notch

setting

60 Used to set orient speed with en-

100_ coder orient.

140 Speeds on left are spindle speeds.

180 Motor speed depends on gear ratio.

220 Orlent speed should be reduced with

260 SWltCh when load GD2 is high and

- 300 there is tendency to over shoct

o *n'mlt:f nlm :n-\olooqlo\m f:wlw -alo
e
o
O

during Qrient.

SW12 | Encoder orient] Notch :
0 0 Used to set position error
in=position |1 0.09 deg.
2 0.18 deg.| range in which orient finish
range - 3] 0.26 deg.|
EX .35 deg.| signal is output. Since a
(5| _0.L4 deg.
| 6 0.53 deg.| single spindle rotation is
_%_ 0.62 deg.
|8 0.70 deg.| divided into 4096 parts:
9 0.79 deg.| -
A 0.88 deg,.,| Error range =
B| 0.97 deg. .
c 1.06 deg. 360 deg. x set value
1D 1.14 deg. 4096
E| 1.23 deg.
F 1.32 deg.| Standard notech A setting
SW13 | Orient SW13 0 - F x 256,
SW14 | position --ISW14 0 - F x 16, 12-bit binary
SW15 | shift SW1§ 0 = F x 1
Position shift = 360 deg. x set value
u096
. . L 1 i
Least increment = 360 deg. x vy irae 0.05%

Set for stopping ‘at regular orient pos.tion

with encoder mounting.

Position will not shift even when selected

during orient stop and so re-orient.
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List of snap switches

No. | Name Description

ST1 | Reset Used for initialization of inverter opérations.
Must not be used while motor is operating.
The ST1 switch must be pressed with DIP switch re-
setting. ‘
‘When reset during motor operation, motor free-runs
and then stops.

ST2 | Orient Motor operates at qotof orient speed while this

test switch is ON. When OFF, orient is performed once

and then motor stops.
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o

Setting pins

Note: @ denotes that pin is inserted.
4 denotes that pin is removed.
No. Name Description
PIN 11| Orient encoder c1 Supp%g—sffrom NC Pw'u sg.g;s g
power supply c2 Suppég f‘rcim .NC PINLL g ag.gz
FIN 12} Orient positiocon %gg:;eeggtz:r) leinie ngc
13| command inter- B2 ?gg:ndgéiiectcr)Plyw D§§C
face setting
'Refer to pages gz.and 39 and set at the
same time as SW-6-5.
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List of check pins

No, - Description

PSA +5V

DGA +0V (digital ground)

CHSO Speed feedback, phase B, square wave

CH51 Speed feedback, phase A, square wave

CH52 Orient position feedback, phase B

CH53 Orient position feedback, phase A

CH54 Orient position feedback, mark pulse

CH544A A/D input signal

CH55 +15V _

CH56 +0V (analog ground)

CH57 -15V

CH58 Speed feedback, phase B, sinusoidal wave

CH59 - Speed feedback, phase A, sinusoidal wave

CH60 +24V .

CH61 Speed feedback, phase K} sinusoidal wave
Speed feedback, phase B, sinusocidal wave

CH62
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5.3 SE-I@1 CARD ~Z A ~C -
=32 = 3 =
\
< =2 = < = c = =
< Ldw €T e N CR DR Toelilllas R &
BT = - ND s e Qo o= ﬁo;mmg:
mm e 2 S L2 2 Pt o | e D e -
NNAV TS NN L7/ VR R IA
[655833]  [5045b5566 (603066600
) N . . r22 N2 "ON 2 4
PS4 coN21 CON CONZ23 co;‘ 24
®) ’ cH3 o CHS SE-101 CON101
CE1 CHZ o CH4 -
DG4 e * o CH44 o
L]
@ |
1 1
° CHT o CH4S Vo
CHS o g
'ON e CHE6 P
GOl eCHI1O ® ~E8 -
cEize . e CH46 -
. Py
CH11 (-] 1 [
CE13e VYRL  VR3 ~pig .
CH14 ® Slo® o CH47 |
CHlee0CH"7 '
CE180 #90m20 o CH43 -
o CH21 CE19
oo e CH48
o CH22 CON102
26 eea CH2S i :
CH27 e CHS1 o
5, r
e CH30 L
CH31 CH29 @ : ® CH52 -
hd PIN1 !
CON12 CH32e Al = '
— CH33e CH34 e ® CHS3 L
e (CHE35 VRE VR7 - !
CHE38 e CH54
— | |CH360eCE37 e . @CH39 :
LEDL2 |}
LEDL | ] o CHSS ON
LEDL0 CON103
LEDg | [ b
- H
LED8 | [ CH40® '
(e . LED200 , |
LED06 | [ CHile ™5~ Ly
LEDIes | [1) L vxs Lo
LEDIA { | CcE43 oS VRY .
LEDS3 1 VRIO ! R
LED122 | L T o '
LEDin CH43a YRI1 Q] cmss cmsT '
Rl el [
- VRIZ @ ® ] t '
" i
CHs8 ‘ !
VR13 "= olend
PIN3 3> Q) vR14[©] vR15
PIN?2 ;};E S|z iz
CON 1 CON 3 2|2 |% |74 TB2
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List of LEDs

Description

No. Symbol
LED 3|2 AL 8 | Refer to separate sheet for details on.faUIt
LED w¥|: 4 ' ’
LED #5§< 2 code displays.
LED %6 s 1
LED 17 Indicates undérvoltage. Lights with voltage drop
of less than 170V, more than 15mS.
LED 18 Lighté with cbnverter'regeneration.
LED 19 Lights with base cut-off of inverter, converter
transistors.
LED 20 Lights with converter voltage charging.
LED112 Speed command display X 1 \
X 2
X 4 >12 bits
LEDI01 X 2048 -
List of setting pins N
No. Name Description -
PIN 1 {Speed setting Max. lgggg CREMD | Pt s S il
| speed ﬁgg CRPM) | pwr & §5 8} SARE T

setting e CRPM) | PmiafeHs sare &

PIN 2 |Digital speed A1| Source drive - PIm:ggw

command inter—

face setting

(open emitter)
A2 | Sync drive

(open collector)|PIN3 i@’f’ PIN2 Cjgig|D

Refer to pages 27 and 39, and set these

pins at the same time as SW6-4.
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Alarm signals
0: LED OFF, output = High (transistors cut off)

1: LED ON, output = Low (transistors activated)

'outPUt Alarm-signal
No| ALE AL4  AL2 ALSI! : Details Reset method
2 3 - 14 5 isignificancey : - -
(LED3) (LED34) (LED#S) (LED#6)
Motor | This is detected when |s1arm reset or
1 0 0 0 1 overheating| the temperature inside reset PB after motor

the motor Nas sXceeded
_the prescribed level.

This is detected whan

has cooled off

Excessive After the motor hag
2 0 0 1 0 beed a the motor speed differs
. , speed error greatly from the command stopped, eliminate |
value. the cayse and use
. alarm reset or
- _ reset P8
3 0 0 1 1 {Spare)

o This signal is output

4 0 ‘1 0 ) Breaker tézpwhen an abnormal current
: flows to theinput and

- |the breaker trips,

This detects phase loss

in the input with _

5 0 1 0 1 Phase loss resetting and power
X iswitcheon.
N -[This indicates that the External
6 0 1 1 0‘ Emergency |edergency stop _ emergency
| stop : pushbuttonon theaxternal Stop PB to
) : control panel is ON. OBF

This oceurs when the
motor sp-ed exceeds 115%
of its rated speed.

7 0 1 1 1 Over -:'.peed

This detects an

5 1 0 0 0 Converter |gvercurrent in the ) .
overcurrenticonverter.

. . Qverheating is detected
9 1 0. 0 1 Controller | nen the temperature of _
overheatingithe heat3inks of _the semiconductors:,
ete, is abnormally high.

This detects that the
Undervoltagezmpug voltage is more

10 1 0 1 0 detection than 15ms and less &han
170V,
Mhis decects that the
11 1 0 1 1 Overvoltage (converter's DC voltage

détection is 3bnorually high.

This detects an

\ . Inverter overcurrent in th
12 1 1 0 0 overcurrent inver:.erfn = sae
13 1 1 0 1 CPU fault 1 Microcomputer fault
14 1 1 1 0 CPU fault 2 ”

15 1 1 1 1 CPU fault 3 #
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List of check pins

No. | OV ‘Description

P5A | DGA +5V

DGA | DGA OV (digital ground)

CH1 | AGA +15V

CHZ2 | AGA 0V (analog ground) )

CH3 | AGA 15V |

CH4 | AGA Phase'v, reference sinusoidal wave

CH5 | AGA Phase U, reference sinusoidal wave

CH6 | AGA Phase V, voltage command

CHT | AGA Phase U, voltage command

CH8 | AGA Phase W, yoltage command

CHY |AGA Current amplitude signal

CH10{ AGA Triangular wave carrier

CH11|DGA’ Phase U, PWM waveform

CH13{ DGA Phase V, PWM waveform .

cH14| DGA Phase ¥, PWM waveform

CH15| DGA Pﬁase U, base amplifier drive siénal

CH16| DGA Phase V, base amplifier drive signal

CH17| DGA Phase W, base amplifier drive signal

CH18| DGA Phase U, base amplifier drive signalv

CH19!| DGA ﬂh}hasé'V} base'émpiifiér dfive signal.

CH20| DGA Phase W, base amplifier drive signal

CH21| DGA w~;g;se sequencé;deééétion, pééitive.sequence: High

CH22| DGA Base cut-off during regeneration

CH23| DGA Phase R, base amplifier drive.signal

CH24§ DGA f?hase T, base amplifigr drive signal
DGA Phase S, base amplifier drive signal

CH25
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CH26 |DGA Phase S, base amplifier drive signal
CH27 DGA Phase R, base amplifier drive signal
.|CH28 [DGA Phase T, base amplifier drive signal
CH29 |AGA_ Overcurrent setting level
CH30 |AGA Inverter side, phases U, V, W, full-wave rectifi-
_ cation waveforms .

CH31 (AGA Override command

CH32 |AGA -10V,.reference voltage

CH33 |AGA +10V, reference voltage

CH34 [AGA Speed meter output

CH35 PGA Regenerative converter, overcurrent level: Low

CH36 |DGA Speed arrival signal

CH37 [DGA Zero speed signal

CHB?QDGA, Orient finish

CH38 |DGA . Regenerative side current limiting: high while

limiting

CH39 [DGA- Regenerative side current limiting

CR4O N

CHUT JAGA Analog-speed command input, max. sbeed at +10v

CH42 AGA Converter voltage, 10V at 400V

CH43 |AGA Supply voltage, peak rectlflcatlon

CHY 3AIAGA. Regeneratlve side converter current
Non in- ,

CH44 suéated Inverter side base amplifier output, phase U
DO8F s
Non in-. S

CHUS lsulated | Inverter side base amplifier output, phase V
DO8G. ’ .
Non in- o ;

CHU6 |sulated. | Inverter side base.amplifier output, phase W
DO8H
Non ine T )

CHAT |sulated Inverter side base amplifier output, phase U
DO8A : ‘
Non in- . . - A

CHHB‘Sgézted Inverter side base amplifier output, phase V
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CH49

Non ine-
sulated
DO8A

Inverter side base amplifier output, phase W

CH50

Non in-
sulated
D0O8C

Converter side

base amplifier

output,

phase R

CH51

Non in-
sulated
D0O8D

Converter side

base amplifier

output,

phase S

CH52

Non in-
sulated
DOSE

Converter side

base amplifier

output,.

phase T

CH53

Non in-
sulated
DO8B

Converter side

base amplifier

output,

phase R

CH54

Non in-
sulated
DO8B

Converter side

base amplifier

output,

phase §

CH55

Non in=-
sulated
DO8B

Converter side

base amplifier

output,

phase T

A58

AGA

Phase U,

inverter side current detection

CH57

AGA

Phase V,

inverter side current detection

CH58

AGA

Converter side DC current detection
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of VRs

List

No. | Description

VR1 | Phase W, current command zero adjustment

VR2 PhaSe V, current command zero adjustment

VR3 | Phase U, current command iero ad justment

VRS | +/=-10V, reference power supply

VR6 | High speed setting, over-speed level adjustment, PIN1-A
VR7 |Low speed setting, over-speed level adjustment, PIN1-B
VR8 | Converter voltage feedback gain adjustment

VR9 | Supply voltage peak value gain adjustment

VR10| Regenerative converter current zero adjustment, CHU43A
VR11| Converter DC current zero adjustment, CH58

VR12| Inverter side, -phase V, current feedback zero adjustment;
VR13 ggggrter side, phase U, current feedback zero adjustment,
VR14| Speed meter -adjustment

VR15| Load meter adjustment A
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5.4 SE-PW CARD

This is the power supply card which supplies all the FR-SE DC

power.
AC 170-253V input
—S—,
N
'
GO0 0000 O ’ [ooe ooc ooojloce coo o009
<§§<:§§v§ <E<=Z= TED o5 = 22 CF0 ===
WC_TmaNe EETE oD Fox To® == et oo
....._—.<:Zu-..’-‘.- g_:zg,gz P L= F=RZ ?53 ?95 E?Q,f
<
LT ——
Block A

Nctes:

(1) Note that except for block A no insulation is provided with
the main circuitry. N

(2) Line 0 in block A is connected, .
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Block

DC output voltage

Name Ground
P5A DGA ICom- +5V +/-3%
P24A D024 mon +28V +/-10%
A B
P18A AGA ground +18V +/-10%
- N184 -18V +/-10%
P8F | +8V, +15%/=5%
B DO8F
N8F . -8V, +15%/-5%
P8G +8V, +15%/=5%
c D0O8G
N8G -8V, +15%/-5%
P8H . +8V, +15%/-5%
D DO8H
N8H ' -8V,_+15%Z-5%
P8A +8V, +15%/-5%
E D08A
N8A -8V, +15%/=-5%
P8C +8V, +15%/~-5%
F DO8C .
N8C -8V, +15%/-5%
P8D +8V, .+15%/-5%
G DO8D
N8D -8V, +15%/-5% -
P8E +8V, +15%/-5%
H DO8E
N8E -8V, +15%/-5%
P8B +8V, +15%/-5%
I DO8B
: N8B -8V, +15%/-5%
J AC DOWN signal

56 -




CHAPTER 6 ORIENT POSITION: DETECTOR MOUNTING PROCEDURE

- 6.1 MAGNETIC SENSOR TYPE OF SINGLE PdINT ORIENT

(SE-CPU1 card is used)
1.1 MAGNET AND SENSOR OPERATION
Depending on the position relationship with the magnet, the

sensor generates two kinds of voltages (see Fig. 6.1).

Diredtién
of rotation

Mounting plate

Detection hesd

Qutput voltagg

Amplifier

Qutput voltage
A

s siemet]
{
+

5V b ’
H
]
4
. ' :
1
4, /’:\ > s
e X
: {
s -5 |
D e :

]
LS signall: - P f

N |

Fig. 6.1 Sensor output voltages

-

:
<
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MS signal '
Thisxig characterized by the fact that its output voltage is 0OV
at the center position of the magnet and that it reaches a peak
at both ends of the magnet. It is cgntrolled-so that the 0V

voltage position is always the home position.

LS signal

This is characterizeg by the fact that it is a constant voltage
within the area of the magnet. It is employed for checking that

stopping has without fail occurred within the magnet area.
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1.2 TIME CHART

Fig. 6.2 is a time chart of the various signals.

Normal operat;:;—;::::\\\\\Orggnt speed Servo speed

L

N .
(S?ged)

1
l
i
‘ +E2m BV
MS ! ’ l :
(Sensor MS f
" signal) '5.; -8v

LS

‘{Sensor L3
T signal)

.o .7

Approach

oRCT ]
(Orient command)

L5
madrnmmmaswnl cnmewmmmuef s .. ]

UETS | :
(Speed arrival) ~ SW4~5,6,7 ;ettiné -
. - T—— Servo IN

. - 0 T
(SLOW OOwN TIMER) (saftware) ~
OﬂAI—ORAz? f
(Orient finish) ’
LEDS ; I
CINPOSH 3

SO et

Fig. 6.2 Time chart
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(1)

(2)

(3)

(4)

(5)

(6)

When the ORCI (orient signal) is set ON, the motor speed is

switched over from the normal operation speed to the orient

speed.

When the motor speed arrives at the orient speed, the speed
arrival signal rises.

After the speed arrival signal has risen, the software
slowdown timer‘starts operating at the timing (at the very
time the magnet passes iﬁ front of the sensor) during which
the sensor LS signal falls.

The slowdown timer is set by SWi-5,6,7. When the timer

counts up, the orient speed loop is switched to the position
servo loop (servo IN).

The sensor MS signal stops at the OV position due to the
position loop control.

The orient finish signal riSesvat the target position and
ORA1~-0RA2 (orient finish contacgksignai outputs) are set to

N\
closed.
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1.3 MAGNET AND DETECTION HEAD MOUNTING DIRECTIONS

The mounting directions for the magnet and detection»head are

specified as shown in Figs. 6.3, 4 and 5.

(1) Mouﬁt so that the index hole in the center of the magnet an
the key slot on the detection head are positioned on the
same side. .

(2) Mount the index hole on the right side (on the opposite sid
to that of the fool) when thé spindle tool is on the left
side.

Case 1 Mounting the magnet onto the circumference of a rotatiﬁg

body-

As shown in Fig. 6.3, mount so that the key slot and index hole

point to the noh-load side of the spindle.

]

il
Vi
i
ol

i

)

]

/“——C ' Arrow view A

. Index hoTe

Key slot

A
Fig. 6.3 Mounting onto the circumference of a rectating body
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Case 2 Mounting the magnet onto the flat surface of arotating

body
(1) When the mountiAng surface is on the non-load side of the
spindle, mount so that the indéx,hole and key groove are
pointing toward the center side, as shown in Fig. 6.4,
(2) Wwhen the mounting surface is on the spindle loaé side, mount
so that the index hole and key groove zare on the

circumference side, as ahown in Fig. 6.5.

dex hole
AIn e . ’ Keu slof . Index hole

.- Key slot L § ' -\- /

' . =]
- QO : Ezié E i C%,

-y

_arrow view B

N

Fig. 6.4 Mounting onto a flat surface”bﬁ the non-load side of

-

‘the rotating body

- -‘-—c_

Index hole  Ke¥ slot

Index hele gey slot Arrow view é

Fig. 6.5 Mounting onto a flat surface on the load side of ﬁhe

rotating body
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Notes

A1) Orientatios will remain normal even if the magnet and
detector are mounted, as shown in Fig. 6.6, in the opposite
way to that Shown in Figs.6.3,£%andAS.

(2) Unless the directions in which the magnet and detector point
tally, as shown in Fig. 6.7, a high level of vibration
results at both énds of the magnet and orientation is

disabled.

: ——

r—t
1 -

! Index hole Inde\Q hole B »
_ : . ) Key slot

Key slot

Fig. 6.6 | Fig. 6.7

P U ——
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1.4 CHECKPOINTS WHEN MOUNTING MAGNET

Bear in mind the following points when mounting the magnet onto

the spindle.

(1) Do not bring strong magnetic objects near the magnet.

(2) Take care not to subject the magnet to shocks.

(3) Use MU screws to secure the magnet rigidly to the spindle.

"(4) Provide the rotational balance of the &hole'spindle with the
magnet mounted. Y

(5) Bring the index hoie in the center of the magnet to the
center of the mounting disc and align its direction with
that shown in Figs. 6.3, 4 and 5.

(6) Make sure that the surroundings are clean so that metal
chips and dust do not adhere to the magnet and thereby cause
errors.

(7T) Paint over the mounting screws“tc lock'them'in position so
as to avoid any looseness. \‘;

(8) . When th.e magﬁet.: is to be mounted 'or\xto a polish'ed disc, the
dise may have becdme magnetized. Steps should therefore be
tﬁken to. demagnetize it.

(9) The diameter of the disc onto which the magnet is mounted
should be not less than 80 mm and not more than 120. mm. It
may be larger if the spindle speed is low.. |

- (10) When the spindle onto which the magnet is mounted rotates a-

a speed higher than 6,000 rpm, the mag'net must be replaced

with a high-speed version (which can be used up to 10,000

rpm).
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CHECKPOINTS WHEN MOUNTING SENSOR

1.5
Beaf ;n mihd the following points when mounting the sensor.
(1) Ensure that the key slot on the detection head and the index
‘hole in the magnet are pointing in tﬁe same direction.
(2) -Mount the sensor so that the center line on the end of the
head and the’center of the magnet are aligned Cseg Figs. 6-
3, 4 and 5). |
(3) Refer to Tablé:lfof the size of the gap between the magnet
and detector when the mounting method in Fig. 6.3 is
adopted. Refer to Table 2 when the methods in Fig. 6.4 or
6.5 is émployed. '
* Tt is recomménded that jigs be made for mass'production.
(4) Although the pre-amplifier connector is oil-proof, it should
be mounted where the chances for oil to come into contact
witﬁ it are minimai
(5) Lay the cable to the controllerkfrom the pre-amplifier at a
distance from the power supply CIFCQIth wires so that 1t is
. 1solated from them.
fﬁ) First check the connector connectlons and.ensure that the
connectors have been inserted properly into the receptacles,
and then tighten up their lock screws,
Table 1
Sony gyodégﬁ ___Makome product
Radius Max. gap Min. gap Max. gap Min. gap.
(mm) (mm) _ (mm) (mm) (mm)
40 11.5 +/=0.5| 2.7 +/=0.5
50 9.5 +/=0.5| 2.8 +/=0.5 | 8 +/=0.5 | 1.31 +/=0.5
60 8.5 +/-0.5] 3.0 +/=-0.5 7 +/=-0.5 1.5 +/=-0.5
- 70 '”’ o 7 +/=-0.5 | 2.38 +/-0.5 |_
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Table 2

Sony product Makome product

Radius (mm) Gap (mm) _Gap (mm)
40 - . 6 +/=0.5 S +/=0.5
5(} ki n
&0 i , "
Fig. 6.8 Mounting the detector
I
"Rotatiocn direction
- Mo3 '
Spindle| ’
fﬂ\: an . L
< % /
f—
Surface A

Max, gap

&llowéblé Qauﬁting";}rcr
C m2wm :

Min. gap = 4
\ ¢ 1L5+0Sus| \'_T'/ }

Center index hole’

3

Center

Ad justment range
=2

Mounting plati

Key slnﬁ Center

ojAmplifiere

To controller CCNE

Fig. 6.8 Mounting the detector
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1.6 EXTERNAL VIEWS
3.1 Magnetic sensor

(1) Magnet

Center punch hole

(D

2 ~
- S

= L11

Weight40+1.5¢

_gable
lengthso®3, .,

4
40 j\\togd_:l =
so Mounting hole ]
\ o r—-l7‘5
(2) Detection head
Index slot
__\ az 25 s.s
' g b
el n
n ]
~ n
= o
wni =~ o
— [y}
Sm— 1o ]
! l N
(7]
| |
. 18|

(3) Amplifier

6. 2-5.5 dia,

hole

/

=

b

)
L

25

'_"'Tq:-

Connector is provided.
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6.2 ENCODER TYPE OF MULTIPLE POINT ORIENT

2.1

DESCRIPTION OF OPERATION

Operation is shown below in the form of a tlme chart.

!
. | .
" Motor speed. - l . L_Count start
|

nt command
Orle [

: i
Speed arrival- .. 1
‘Mark pulse. = 1 Tl

Data read '
Speed determined by gain Tof pcsition amplifier

Orient speed

—

'

CORC!—COM) . i

In-position output /. ‘

(1)

(2)

(3)

(1)

(ORA1—-ORAZ)

Fig. 6;10 Time chart

The orient position is read in with the orient command and

- the motor speed is swltched to tbe orient speed.

When the motor speed arrives. at the or':l.ent speed the speed
arrival signal, which is detected by the comparator, rises.
After the speed arrival signal has risen,‘the orient posi-
tion count given in‘12-bit binary code from the external
source starts when the mark pulse. is input. The motor speed
remains at the orient sﬁeed at this time,

The control loop is switched from the speed loop to the
position loop when the value set with SW4 5, 6 and 7 is
reached from the target point. The motor speed is turther
switched from the orient speed to a speed determined by the

gain of the position amplifier.
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(3)

(6)

(7

(8)

The linear zone of the position loop is entered at the value
sef by SWid 2, 3 anélsfrcm the target point, and the motor
starts decelerating and it stops at the target pgint.

The IN-POSITION sighal rises before the target point by an
amount equivalent to the SW12 setting value and then the IN-
POSITION signai output contéct closes. ‘

When the orient command is released, the motor'is reset to

the speed of the S command given at that time;

When re-orienting from the orient mode, the spindle rotates

once and orientation is performed.

Depending on the settings of SW13, SW14 and SW15 for posi-
tion adjustment and on the orient position given externally,

the spindle will rotate more than once,
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2.2 CONFIGURATION

Controller

Orieﬁt command

Orient position command

conc (12-bit binary)

=1 =

PLG :{}

lmm
AT Hlmul

m M{_m«iinll

conNaa 11y
Enceder /
CONA
‘Mctor
L
i
Fig. 6.11

]

- ol M1¢g
Sequencer | mos

. g NC
r‘m ———

Sequence

I -

Spindle

-Notes

When the motor rotation direction and encocder rotation

direction differ, make the adjustment using DIP switch SWi-

-8 on SE-CPU2.

—
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2.3 ENCODER DIMENSIONS

7

e

7\

N/

=X
g

-
I
56
68

[~
|
ki
Sl
]

Ce
\

N

4—3 84 ~

L

O S N —

i '
. — "~ ?l |

o
1014
o
Jt
20

28

15
33

o
|

[21:1.3 ‘

ﬁ3+
$
8

(135)

102

Kav way dimension ‘
hY

Lo .
3

P2
Plate tor the specisi at:en:im/ Mu o
o —

_iges \CANNON connector

Qutput pin configuration - Ms3102420-22p
MSZ,IOGAZQ—?SSn
v
A lcha K ov MS3057-124
B 2eha L )
C l1eh3B M
D N =1 chA ' ('Cable connector is not supplied.)
E Fhassis ground p *2ch A
F R *=lchB
G s '
H +3V T « Reverse rotation signal
- J
Fig. 6.12
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CHAPTER T TROUBLESHOOTING

7.1
When

INTRODUCTION

trouble occurs in the controller, check out the following

points as far as possible. Then proceed with inspection and

repair work as outlined in the sections below.

The following points are extremely useful when making contact

with

servicing persénnel and explaining what has happened.

Checkpoints when trouble occurs

(1)

(2)

(3)
(4)

(5)

(6)
(7)
(8)
(9)
(10
(11)

(12)

Have trouble lamps on controller's cosmetic panel lighted?
Which lamps have lighted?

If a fuse has blown, is it the R, S or T phase? (Control
eircuit input fuses)

Does the trouble or failure recur?

Are the ambient ﬁemperature and temperature inside the panel
at the regular levels?

Does the trouble occur during aééeleration, deceleration or
during constant speed operapibn? what is the speed at the
time of the trouble?

Is there any differencé with férward and reverse rotation?
Was there a momentary power failure? |
Does the trouble ocur with a spécific operation or command?
What is the frequency with which the trouble occurs?

Does the trouble occur with a load added or reduced?

Have parts been replaced or any other stopgap measures
taken? '

How many years have passe& since the equipment waé first

operated?
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(13) Is the supply voltage normal? Does it vary greatly
depending on the time zone. |
7.2 STEP 1 |
Check the following points as the first Step in troubieshooting.
(1) Supply voltage:
200V +/-10%, sb/soaz, 210/220/230V +/-10%, 6'0Hz'
The power supply should not be allowed to fall Eelow 200V
-10% even for short periods of time.
Examples: Voltage drops at certain times every day.
Voltaée‘drops when certain machines are started.
(2) Is anything wrong with the control functions around the
controller?
Examples: Anything wrong with NC, sequence circuitry?
Visually inspect parts, connections for trouble.
(3) 1Is the temperature around the controller (temperature inside
panel) less than 55 deg.c{
(4) Anything wrong with exterior of céntroller?
Examples: Card parts, pattern burnouts, trouble, etc.
Loose connections, damagg, fofeign matter.
(5) Do all the SE-PW DC power outputs correspond with the
prescribed voltages?
Once the above checks have been carried out, it should be
possible to determine which parts are the cause of the tfouble
and to identify what the trouble is. Trouble .in the FR-SE series
can be broadly divided as follows:

Trouble group A

o Power is supplied to the controller for the first time but

it does not operate properly (I)
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o Th§ controller has been operating properly’to date but
has suddénly ceased to do so (II) |

o] fhe controller does not operate properly from time to time
and position shift troﬁble ccecurs (III)

Trouble group B

o Trouble in the controller

o Trouble in main circuitry semiconductors
‘ b ‘ ..

o Trouble in control ecircuitry

o Trouble in the detector

o Trouble in encoder for speed detection
o Trouble in encoder for multiple point orient
© Trouble in magnetic sensor for single point orient
o Trouble in power supplies
o Trouble in moﬁpr
o Other trouble (inadequate inpu;»signal coﬁditions, cable

disconnection, ete.)
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7.3 STEP 2-

Trouble group
I

Checkpoints

Remedy

Power is sup-
plied to con-
troller for

first time but
it does not
operate pro-

perly.

Stringent tests were

conducted.when unit was

shipped but if unit

does not operate proper-

ly when power is turned

on fof first time, cause

may be:

1 Controller sustained a
heavy blow during op-

eration or installa-

tion and was damaged.

Visually inspect exter-
ior of unit for signs

of trouble,

Check that

Power supply phgsgﬁse—m

—————

quence is unrelated.
MMW

2 External wiring or se- |2 power LEDs
quence error, discoy- 1-4 inside SE-PW light.
‘nection. | ’ Check that nothing is
Has unit been grouhded?‘ wrong with e§ternal

Note 1: wiring and sequence,

(Note 1).

3 Check again that ROM
numbers and. DIP switch
settings are‘identicél
to those on order form

list,

If they differ, replace|

ROM or reset.

*l Motor speed does not

increase,

Change over any 2 of U,

V, W phases. of motor
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. armature wiring.

5 OK if only motor op- |5 Re-check that load cor-

erates. , responds to design
value.
6 Irregular operation 6 Re-adjustment required.

"with orient stop only.

(over shoot, etec.)

7 Controller fault LEDs Rgfer to Section 7.4..
light: AL8, ALY4, AL2, )
AL1 (LED13)(LED14)(LED

15) (LED16) .

Note 2: The start signal CW and CCW inputs must be set ON after

the READY signal and speed command have been supplied.
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Trouble group
II

Checkpoints

Remedy

Controller has
been operating
properly to date
but has sudden-
ly ceased to do

S0.

Check for blown fuses,
main circuitry no-fuse

breaker tripping.

1 Replace any blown
fuses; if ‘fuse blows
even after replace-
ment, check under

step 3. '

Check input power.
AC200V +/-10%, 50/60Hz
AC200-230V +/-10%, 60HzZ

2 Reset to normal value
if incorrect. Make
available power sup-
ply so that voltage
on left is maintained

even in transient

state.

Controller fault LEDs
light: AL8, ALY, AL2,
AL1 (LED13)(LED1u§(L§D
15) (LED16) . ‘

gefer to Section 7.4.

or sequencer 0K?

. tation,

Input signal from NC

LED2 (READY) lights in‘
ready state; LED3 (CW)
lights with'forward ro-
tation; LED4 (CCW)

lights with reverse ro-

4 Restore external in-

put ta norﬁal.

. Check whether open op-

eration is possible

5 If operation pos-

sible, trouble lies
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with SW6-2 OFF open,
SW5-3,4,5 OFF cushion
10S, reset PB ON.

in speed feedback
encoder, Try re-
placing gncoder.
If operation is
still disabled,
trouble‘lies.in main
circuitry: fault LED

will light.
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Trouble group |Checkpoints Remedy
III
Controller In this case, whole

does not op-
erate proper-
ly from time
to time.
Qrient stop
position
shiftg.

Fault LED
lights.
Switehing on
power or re-
setting after
power has

been switched

off results in

resetting and
normal opera-

tion.

situation must be

clearly grasped.
(Load situation, operat-
tion mode)

Cause may be (3) below.

1 Input power is sudden-

cut off or reduced,

Check fluctuations in

input power and other

" undervoltage LED or details.
LED17 lights.
2 Control circuitry mal- |2 Locate source of noise,

functions with abnorm-
ally high noise level.
Controller is guaran-
teed to withstand |
1600V/1us power line
noise in both common

and normal modes..

and mount surge killer
at source.

Ground (particularly,
detector) connection
method. Re-check that

chassis has been

grounded . properly.

3 Is load overloaded
momentarily under ef-
fectvdf vibration,
ete?

Check thoroughly with

orient errors, etc.

Check-out machine sy-
stem.-

Check backlash with
spindle encoder and

spindle.
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7.4 SYMPTOMS AND REMEDIES

1. When the fault lamps light

The trouble code related to which fault LED has been

activated the fastest is indicated.

(1) MOTOR OVER HEAT

AL8 (LED13)

ALY (LED14)

AL2 (LED15)

AL1 (LED16)

0

0

0

1

OHS1 and'OHSZ.are not activated.

Trouble

Checkpoints

Remedy

Overloading

1 &otor load

2 Start/stop frequency

1 Reduce load.

2 Reduce frequency.

Fan failure

Is fan motor working

properly?

Repair or replace fan.

Blocked motor

air intake

Sufficient air passing
through?

Clean.

Thermal pro-

tector device

Reset'after motor fan is

operated for several

1 Shortcircuit OHS1-OHS2

as stopgap measure and

failure minutes in motor stop continue operating.
| state? |2 Replace.motor.
(2) EXCESSIVE SPEED ERROR
AL8 (LED13) | AL4 (LED14) | AL2 (LED15) | AL1 (LED16)
0 0 1 6

When an error (500 rpm) greater than prescribed between

command speed and present speed occurs for 12. seconds

Trouble

Checkpoints

e —— e a

Remedym

Overloading

"1 Motor load

1 Reduce load.

Speed détec-

1 Open operation pos—

1 Replace encoder.
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tion encoder

trouble

sible

Card - 1 SE-CPU1 or SE-IO1 card|1 Replacement sequence:
‘trouble trouble CPU1, 2 = IO1

(3) BREAKER TRIP

AL8 (LED13)

ALY (LED14)

AL2 (LED15)

AL1 (LED16)

0

1 -0

0

Lights when main input NFB is tripped.

IOC (converter/inverter) LED may light first.

Trouble

Checkpoints

Remedy

Supply volt-
age of 180V

or less

Check that supply volt-
age during deceleration
(regeneration) does not
fall below prescribed

value,

When voltage is near 180V
in normal mode, it may
fall below this value in
transient mode and so it
should be incfeased. Or
increase power supply

capacity.

Refer to IOC

trip.

Refer to IOC trip.

Refer to IOC trip.-

(4) PHASE LOSS
|

| AL8 (LED13)

ALY (LED14)

AL2 (LED15)

ALY (LED16)

0

1 0

0

o1 -l

This is checked and lights up only when power is ON.

Trouble

Checkpoints

Remedy

Ph;se loss

Check voltage of input

phases.

Return 3-phase power sup-—|

‘Iply to normal.

Blown fuse F1,

2, 3

Check cause, inspeét for

shorteircuiting.

Replace unless something

is wrong.
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(5) EXTERNAL EMERGENCY

AL8 (LED13)| AL4 (LED14) | AL2 (LED15) AL} (LED16)

0 1 1 0

‘When SWT-2 is ON

This lights when the external emergency stop input (normally
ON$ is cut off. Inspect thoroughly for causes ?nd thep set
input to ON. Return to normal operafion.

When SWT-2 is OFF |

" External emergenc? stop lamp does not light.

(6) OVER SPEED |

AL8 (LED13)| ALY (LED14) | AL2 (LED15) | AL1 (LED16)

0 : 1 1 . 1 .

This lights when the motor speed reaches 115% of the maximum

speed and the over-speed detector circuit is activated.

Trouble Checkpoints _ Remedy

Incorrect max.|SE-IO1 PIN1 setting . |Reset if incorrect.
speed setting |Check if SE-CPU SW7-U~8/

SW6~T are set properly.:

Speed detector|Check encoder output Replace detector.
trouble ‘ frequency: 256 x 1500 at 1500 rpm
. 0
CH59/CH62 on CPU2 card |= 6.4 kHz '

CH60/CH57 on CPU1 card

Speed detector| Defective card. Replacement sequence:

command cir- | CPU1, 2 — IOT

1cuit trouble

(7) I0C TRIP (INVERTER, CONVERTER)

Converter IOC
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AL8 CLED13)

ALY (LED14)

AL2 (LED15)

AL1 (LED16)

1

0

0

0

Inverter IOC

AL8 (LED13)

ALY (LED1W)

AL2 (LED15)

AL1 (LED16)

1

7

0

0

IOC tripping can occur at the inverter or converter side.

Overcurrent is denoted when either lamp lights.

The main circuitry semiconductors may be damaged when the

IOC fault recurs even if the reset signal is suppressed.

tor connec-

tions

for looseness in terminal screws.

Trouble Checkpoints Remedy
Damage to Disconnect gonnection bétween con=- Replace power
power troller'and.motér and Qperate con- transistors.
transistors|troller aléne. Does IOC trip 1light?
o If it lights, power transistors are
damaged.
o If it does not 1ight,‘a§van9e to
following checks. o
High motor |Check motor load. Reduce load. R
load
Faulty mo- |Check wires around motor. Inspect Correct wiring.

Tightemr up

screws.

Shorting of
motor winde-
ing or

grounding

Measure with megger; motor is defec-

tive if less than 1 Mohm.

Replace motor.

Incorrect

power sup-

Must be 180V or more even under load

conditions during acceleration/decel-

Increase power

capacity.
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power fre-

quency

prescribed frequency.

ply capa- eration.
ity
' Abnormal Observe supply voltage wéveforms with
Supply synchroscope and check that they are
voltage normal during acceleration and decel-
waveforms = |eration.
- 1 When there is a partial drop Eliminate wave-
' form distortion
1. Increase cap-
///—\\\ acity or in-
\gjl/)/ crease power .
L cable size.
2 Improve other.
Must be less than 100ps
: semiconductor
/’z\ | unit in which
\*, waveform dis-
\\qu// ) tortion o§7
curs. .
Must be less than 2-3%
Abnormél Must not change more than +/-3% of Improve fre-

quency fluctua-

tions.

Defective
current de=
1tector cir-

cuit

Inverter CH30-AGA
Trouble at 10V peak
bcnverter CH43A-AGA

Trouble at 10V peak.

Replace- SE-IO1

card.

(8) CONTROLLER OVER HEAT
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AL8 (LED13

y |AL4 (LED14)

AL2 (LED15)

AL1 (LED16)

1

0 0

1

Controller's thermal protector (mounted on cooling fan) is

activated,
Trouble Checkpoints Remedy
Overloading 1 Motor load 1 Reduce load.

2 Start/stop frequency

2 Reduce frequenéy.

High ambient

temperature

Measure controller's

ambient temperature.

Consider cooling if it

exceeds 55 deg.C.

Failure of fin

cooling fan

Is fan working properly?

Replace fan.

(9) UNDERVOLTAGE

s r

AL8 (LED13)

ALY (LED13)

ALZ (LED1

5)| AL1 (LED16)

1

0 1

0

LED lights when input power is 25ms, 170V-164V or less.

| Troublé

Checkpoints

Remedy

Usually, op-
eration norm-
al; nofmal op-
eration with

resetting

Lights with speed change
or under heavy load con-

ditions. -

Increase'power capacity.

—— s . i  +

Lights usual-

ly

If input power is normal:
SE-PW card trouble

SE-PW pins

ACDOWN-DO5A

{High when control cir-

cuitry is normal (+5V)

Replace SE~PW card.
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(10) OVERVOLTAGE'(CONVERTER)

ALS (LED13)| AL4 (LED14)| AL2 (LED15) | AL1 (LED16)

- 1 0 . 1 1.

This LED lights when voltage of internal smoothing capaci-
tors has risen above the value permitted for the protection

of the unit. ‘ ‘ ' .

Trouble Checkpoints Remedy

ﬁigh power imp- Increase power cap-

edance acity.

Momentary drop or | Check if LED17 has come |Reset and then

momentary power | on, observe state.
failure during de-

celeration

Detector circuit When above cases do not |Replace SE-IO1 card.

trouble apply, fault may lie in

detector circuit.

(11) Trouble in CPU

AL8 (LED13)| ALY (LED14)| AL2 (LED15)A ALT (LED16)
1 1 0 1
1 1‘ L T ’ o)
) ; , : ._.;h.-“m

This consists of errors in.the.logic,or in the operations
(such as division errors) inside the CPU cards. Obsetve,the
state after resetting. It may be- necessary to replace the-
cards (or the CPU chips).

Trouble lies in_the CPU when the E€PU fault lamps. (LED13-16)
on the CPU1 or 2 card do not light during resetting. The

CPU1 or 2 card must be replaced.
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2. When the fault lamps do not light

(1)

fault display.

The motor does not operate at all even though there is no '

Trouble

Checkpoints

Remedy

Incorrect con=
nections or

disconnection

Check wiring and inspect for

disconnections.

Wire properly.

Incorrect in-

input voltage

200V, 50Hz/200-230V, 60Hz
for all 3 phases?

Return power supply

to normal.

Incorrect DC

power

Check all output voltages of
cards and SE-PW with multi-

meter.

Replace if defec-

tive.-

Defective card

Set SW6-2 ﬁo OFF (normally
ON), establish open mode and
increase command speed. Are
referencé sine waves brqa

duced?
SE-IQ01 card

CH 5 AGB EE::¥:;7
CH 4 AGB —<—F——

External emer-
gency stop or

reset signal

input

Check if LED19 has lighted.

(2)
display.

PO T

If trouble is found:,
replace cards start-
ing with SE-I01 card
finishing with
SE-CPU card.

—— = ——_——. o

Check connections.

Motor operates only slowly even though there is no fault -

Trouble

Checkpoints

Remedy

Faulty motor

Is motor connected in proper

Re-connect pro-
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connection

U, V and W on controller?

sequence to output terminals

perly.-

Incorrect in-

put power

Is input power normal for all

3 phases?

Return power to

normal,

Incorrect ex-
ternal speed

command

When speed command from ex=-
ternal source is increased,
does motor speed increase in

proportion?

Reset external speed

command, circuit.

Speed detec-

tion encoder

trouble

Is open operation possible

with SW6-2 OFF?

Replace encoder.

(3)

Motor operates at specific speed only and not as commanded.

'Trouble

Checkpoints

Remedy

Incorrect ex-
ternal speed

command

Does speed command from ex-
ternal source change linear-

1y from OV to 10V? (CH41-AGA)

Reset external speed

command circuit.

(%)

Inspect as indicated in (5), (6) and (7).

Insufficient torque

AN
Y
-

(5) Motor takes longer to start.

Trouble

Checkpoints

Remedy

Increased load

Check load.

Reduce. load.

 —— i 4 —— o o - Rl

(6) No speed

arrival signal (C2-TO SPEED)

Trouble

Checkpoints

—

Remedy

— oo, ————o— oot

| SE-I01 card

failure

 output circuit

Does LED7 on SE-C?U light
upon completion of acce.zra-

tion/deceleration?

Replace SE-IO1 card..

Speed arrival

detector cir-

LEDT (UP TO SPEED) on SE-CPU

card does not light.

SE=-CPU .card failure

if otherwise normal
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operation; replace

card.
(7) No NC feed operation
" This is caused by the failure of the UP-TO SPEED signal to
operate. Inspect;in the same way as for the relay sequence
and (10).
(8) No speed detection signal ‘
Trouble Checkpoints .Remedy

SE-I01 ecard

failure

Does SE-CPU1 LED5 light above
set speed?
If it lights, failure lies in

output circuitry.

Replace SE-IO1 card.

Speed detec-

tor circuit

SE~-CPUZ2 LEDS does not light.

SE-CPU card failure

if otherwise normal

failure ] operation; replace
card. |

(9) No zero speed detection signal A

Trouble Checkpoints Remedy

RA-1 relay Does SE-CPU LED10 light at Replaces RA1 relay or

failed on SE-
TI01 card

motor speed of under 25 rpm
or 50 rpm? Relay has failed
if signal is not output even

when LED10 lights.

replace SE-IO1 card,

———

Zero speed de-
tector circuit

failure

Failure in detector circuit

if LED10 does not light.

’

Replace'SE-CPU1 or 2

card.

(10) No speed range selection

This is caused by the speed detection or zero speed signal
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.

not functioning.

(11)

Inspect as for (12) and (13).

Speed‘does not increases beyond a certain value.

feview settings to see whether maximum speed has. been set

properly.
supplied.

Check whether overridé input is not being

Is the load meter value too high? Check the load.

{12) High vibratigh; noise levels

Trouble

Checkpoints’

Remedy

Poor dynamic

balance

Review dynamic

balance.

Drop in in-
sulation re-

sistance

terminals).

’ b Across'ccntrdl circuit COM

Disconnect R, S, T phases
from power supply and measure

with 500V megger (disconnect

wires connected to ground

a Across main circuit;yiand
ground: 20Mohms or more’
(terminals X1, X2, X3, U,
V, W, MS1 and MS2)

and ground; 20Mohms or more
(101 card, terminal block
TB1 OM)

c hcross main circuity and
control circuit COM: 20

Mohms or more

When this has drop-
ped, inspect for
places where insula-
tion may have de-
teriorated, and re-

store.

Defective mo-

tor bearing

Try rotating motor alone by

hand. Does it rotate smooth-

Replace bearings.
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ly?

Motor screws

Are any of the motor screws |Re-tighten screws,

not tight loose?
enough
Motor shaft Does motor shaft show any - |Repair or replace

movement trace of having been bumped motor. .
into éomething?
Unbalanced

reference sine

waves

Are SE-IO1 card CH5, CH6-AGA |Replace SE-IO1 card.

waveforms balanced?

(13) Speed control operates normally but trouble with orient

operation.

Trouble

Checkpoints - |Remedy

Orient speed
established
but motor

does not stop

lcHs2 - DGa

Is position feedback encoder |Replace dgtector.

or magnetic sensor operating Defective SE=-CPU
normally? ’xx. card interfacce; re=-
Operate motor under speed  p1ace card.

control only and check if
position feedback is normal.

SE-CPU2 card, forward rotatiqﬁ

90°
CH53 - DGA _ij__l_
CH54 - DGA o
Mark pulse

SE-CPU1 card, forward rotation

CH53 - AGA N\ +107
IC 21A-7 - AGA \Va

—
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Stop positions
differ for
forward and re-
verse.rotation
orient with
multiple-point

ocrient

Check backlash at encoder

mounting area.

Hunting during

stop

Reduce position gain and ob-

serve.

Reduce orient speed.

SE-CPU2 SWi-2~4
SW4~5~T
(Position loop gain)
SW10
Orient speed
SE-CPU2 SW4=2~l
SW10 5~7

Orient speed

Stop state
differs ac-
cording to

1 gear

Check that gear ratio setting
is normal.

DIP switch setting

Change if different.
If normal, re-set
position loop gain

and orient speed.

Poor servo

rigidity

Check that gear ratio setting
is normal.

DIP switch setting

Increase speed "loop
gain.
SwW8

L Speed over-

shooting

Reduce speed loop

gain. SWS
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CHAPTER 8 PARTS REPLACEMENT METHODS
8.1 CARD REPLACEMENT

(1) SE-PW card

Replace this card if something is wrong with the DC

voltages.

The SE-I141 card must be removed in order to replace the

card. “

(2) SE-CPU1 card

First check the ROM number, DIP switch settings and setting

pin positions again before proceeding with replacement.

'Magnetic sensor sensitivity (VR2) } Re-adjust these
Orient shift (VR1) controls.

(3) SE-CPU2 card

First check the ROM number, DIP switch settings and setting

pin positions again before proceeding with replacement.

(4) SE-IB1 card ' N

First check the setting pinpositions again before proceeding
with replacement, When replacing the card, bear in mind |

that the connectors hooking up the main circuitry are

located on the rear side of panel B.

o CHS56~AGA (U phase reference sinusoidal wave) ... VR13
CHY43A-AGA regenerative converter DC current ... VR10
CHST-AGA (V phase reference sinusoidal wave) ... VR12
CH58~AGA converter DC current ... VR11
Re-set the zero adjustments.

© Set the maximum speed using pin 1 on the IO1 card and SW6-7
on the CPU card.

© Set the meter calibration SW6-6 to OFF and re-adjust VR6 and

93




7 so that the CH34 voltage is made 10V.

o After the above calibrations re-adjust the speed meter
(VR14) and load meter (VR15). | '
8.2 DIODE AND TRANSISTOR MODULES
(1) Removal of defective module
| Detach the wires connecting the module and rem&Ve the module
) from the heat-dissipating fin.
In this case, beéring inmind that emitter pin E and base
pin B of the transistor module can be detached and re-
inserted, remove these pins.
(2) -Appiication df silicon grease
Apply an even layer of silicon grease to the rear side of
the module.
(3) Tightening up
Restore the wires to their orig;nal state using the
specified tightening torque. Co;én‘éﬁe base and emitter
pins of the transistor module with silicon tubes as_before._
Note: Only the diodes and transistors listed in the
specifications may be used. Replacemehts or
spares must, therefore, be purchased from Mitsu-
bishi or its authorized representative.
Model |Screw size Max. tighten- Recommended
ing torque tightening torque
(kg=cm) . (kg—-cm)
«bio- |RM 30TA M5 x 0.8 20 1T ws=2
des RM 60DZ-H .
RM100DZ~H
Tran-|{QM 75DY-H
sis- {QM100DY-H
tors |QM150DY-H

" Table 6.1 Tightening torgues
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8.3 TYPE SJ AC SPINDLE MOTOR DISASSEMBLY AND RE-ASSEMBLY

{11 Cgbl;s and PCB
1. Remove the lid of the terminal
Terminal box 1lid

box on top of the fan case.

2. Disconnect the cables from the
power board to the moﬁor.

a) 3 motor main leads (U, V, W)

b) 2 cooling fan leads (BU, BV)

c) 2 thermal protector leads

(OHS1, OHS2)

d) Companion plug for PCB's ex=-

ternal connector

3. Remove the external connector R

from the fitting which se-

. Panhead screw for securing PCB '
cures it and remove the in- ' PCB

ternal connector from the R {55
socket.
4L, The PCB can be removed once the

panhead screw securing it is re-

moved.

2
5. For re—assembly, follow the F‘ -

above steps (1)=-(4) in the re-

- v- 7: > ,‘,_t g J?-" ;",4_:_(‘; .

3 4 . . 4 o
verse order. Fitting for securing External Internal
external connector connector connector

Packing to protect
leads
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— [2] Cooling fan

1. Remove the hexagon socket head
bolts which secure the finger

- guard.

- 2. The fan alone can be removed
once the flat-head screws at

the center of the cooling fan

are removed.

3. Cut the 4 cooling fanAleads con=-
nected inside the terminal box.

r The fan motor itself can be re-
moved from the fan case once thef”

panhead screws which attach it

are removed.
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4, For re-assembly, follow steps

(1)-(3) above in the reverse

order, Fan motor
—

[3] Sensor and detection gear

1. Detach the internal connector

| of the sensor from the PCB in-
side the terminal box,

2. Remove the 3 hexagon socket
head bolts attaching the fan
case, and the fan case gith the
cooling fan attached can be
removed once the fan case is

pulled out toward the rear.
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3. Once the 2 panhead screws

5.

To adjust the sensor, loosen the

securing the sensor mounting
seat are removed, the seat with
sensor attached can be removed,

Take caée not to bring the

Sensor mounting seat

sensor into contact with the '
: Scrgws securing seat

detection gear while doing this. Sensor

screw securing the sensor with ;
the sensor mounting seat still
secured and make the adjustment

with a thickness gauge so that

the gap between the detection

gear and sensor is made 0.15 +/-

0.01. Check that the marks Ry . N

\ : T ;Egggif_gange Detection gear .

(index lines) on the sensor .
Screw securing sensor -

tally, and tighten up the screws T :

securing the sensor to secure

the sensor.

(See figure on right) . ' V - -

Paint over the screws securing

both the sensor and its mounting

seat to prevent looseness.

%
When re-assembling the fan case, _ﬁi ' '.
draw it sufficiently into the ) ;P

terminal bok S0 that‘the sensor

leads are not sandwic inside.
iched inside Align the marks (index lines)
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7. The detection gear is removed by
screwing ﬁhe eyebolt into the
serew (M8) hole, drawing it out
with a removal tool and then

- rotating the bolt using a wrench

- or similar tool.

-1 8. When re-assembling the detection
- gear, insert it into the axle at
a shrink-fit temperature wiéhin
100-150 deg.C, taking care not
to wrench it into place.

An excessively high shrink-fit

- : Apply sealing agent
temperature will cause distor-

-

Bolt securing bracke

2

tion in the détection gear.

[4] Bearings
1. The non-locad side bracket can be

removed once the screws securing

the axle box cover and the hexa-

- gon socket-head bolts securing

the bracket are all removed; )

— Z. When re-assembling the non-load

—_ "side bracket, apply a sealing
agent to the interlocking sur-
face.

¢ 3. The non-load side bearing is

removed by first removing the C-

type retaining ring for the axle,

using a bearing removal tool to C-type retaining ring for axle
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. a press.

7.

Eeﬁove the bearing along with
the axle box cover and by ro-
tating the bolts with a wrench.
Remove the load-side bearing by
applying the pawl of the removal

tool to its inner ring and ro=

tating the handle. : A ;

When fitting the bearing into‘

- [Push using press
the axle, wipe clean the part of Pipe
. ; Bearing
the bearing which interlocks to , Eij
remove marks and prbjections. vi
Apply o0il to the inner diameter ) m

of the bearing and interlocking ufwunting the bearing'nsing a press
surface of the axle, interlock A | |

the bearing at fight angles,

place a suitable appropriate

pipe on the inner ring and in-

sert gently under pressure using

If" 2 press is unavailable, tap

gently into place. Take care ‘ ) -

not *o force the bearing into

T . Y
. . Pipe Bearing
position or to bring the pipe Mounting the bearing using a hammer

into contact with the outer ring

area.,

100




CHAPTER 9

AC .SPINDLE CONTROLLER & MOTOR(TYPE. FR—SE-2)

PARTS LIST

~ NOTE: Option spare parts A--—-Maintenance spare parts for -every two years,

Option_spare parts B~—--Maintenance spare parts.for every five years,

Option spare parts C-—-Maintenance spare parts for machine makers stock,

- ——— e o,

SPARE PARTS
DESCRIP-
ITRM TYPE MAKER SYMBOL/| _ OPTION NOTE
TION : STAND,
W AlBIlC
5.5
NF 50CB| 40A05
75
3P
| CIRCUIT.|11 . 50A05 |[MITSUBISHI :
1 CB1 o lojo]1
BREAKER |15 75A405| ELECTRIC :
NF100CB
185
3P |[100A05 -
22
55 :
QM75DY-H -
75 -
4 TRR | FCR
TRAN— |11 | QM100DY—H |MITSUBISHI o |lojo]3
2 - TRS CONVERTER
SISTOR |15 S ELECTRIC
QM150DY~-E ‘ TRT
185 :
22 | QM75DY-H ° 0 |0j0]S8
55| QM75DY-H
75| QM100DY-E
TRU 0o |o]lo}| 3
TRAN- 11 MITSUBISHI FCGR
3 QM150DY-H TRY
SISTOR |15 ELECTRIC INVERTER
TRW
185 QM100DY—-H
0 |0|O0]| 6
22 | QM150DY-E
535 MITSUBISHI
RM30TA-H
7.5 ELECTRIC D1 0o |olo|1
DIODE 11 |.PT758 NIBON INTER FOR
4
STACK |15 Di-1 OCNVERTER
RM60DZ-H MITSUBISHI )
18.35 D1-2 0 (ojol 3
ELECTRIC | p_af
22 | RM100DZ-H -
101




SPARE PARTS
DESCRIP-
ITEM . TYPE MAKER |SYMBOL|QTY OPTION NOTE
TION * STAND.
W AlB|C
55
2 o | ol 2| 2
75| 32000FX Ci—-1
CAPACT-|11 | 3507 Ci=2 3 o ol 3]3
5 .. NITSUEO C1—3 ,
.TOR {15 | BEO=NC Clmg d
. 4 o | ol 4l 4
185| 1043—H0S5 Cl=5
22 5 o o] 5]|s
53
75| SES50 ,
CONTAC-|11 AC200V MITSUBISEI i
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- - 3 0 ol 0} 3
‘o SURGE |15 | BEKO—C1816 |SIZUKI c FOR
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1s ~
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11 185 ; c2
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SPARE PARTS

DESCRIP-
ITEM TYPE MAKER  |SYMBOL| QTY OPTICN NOTE
TIGN " | sTAND)]
KW AlB]|C
55 B02
75 H03
R1
11 | BRO— Hoa| -
12 | RESISTOR MICRON R2 3 0o lo| o3
- 15 |NC1072— |HoOS . :
B3
85 HO6
22 HO7
55
R0 1 0o |olol1
75,
11 |MFS304a
13 | RESISTOR MICRON
15 802K R0—1
2 o lolol2
185 RO-2
22
- Gals342] RA1L
» —_ OMRON
14 | RELAY DC24T iz 2 o |o]lo]2
THERMAL
— - N
15 | o OHD- 60B | TOOKI | s 1 o |olol1
THERMAL | __ _ . .
16 | BN OED-100B 'roo;h\ THS.2 1 0 [o]o]1
55 Ho2
75 Bo3 CT1
: 11 | BRO— Ho 4 CT2
17l . 4 o |o o] 4
15 |NC6131— |HoOS CT3
185 HO6 CT4
22 Ho7
55
TE-K14—3
75
11 MITSUBISHI| .
18 | TERMINAJ. TE—-K22B=—3 | B3 1 0o o] o] 1
1s ELECTRIC
185
TE—K60B—3 -
22
) T 4
19 | TERMINAL| — | TE—E2—3 MITSTBISEL| TB 2 o ol ol 2
ELECTRIC | TB11
20 | F1LTER | — | BEOTNC6143 | SIZURI FIL1 ] o |ol 1] 1
Ho01 DENEI
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AC SPINDLE DRIVE UNITS
FREQROL-SE
INSTRUCTIONS FOR OPERATION
AND ADJUSTMENTS

NO. 2

MITSUBISHI ELECTRIC CORPORATION
NAGYA WORKS
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- [1] PREPARING TO QPERATZ

Check the follcowing points when switching on the power ta the

controller for the first time{

/

(1)

(2)
(3

(L)
(3)
(8)
(1)

2l
I

y

Has all the equipment been properly wired and connectad zs
showa im the drawings?

Have the matar and ccntfol panel been grounded properly?
Have the shteld wire tarminations been connectad

properly?

Maka the proper ccdnectiqns to the shield terminals.

Make the connections so that the shield areas do not form a
loap. |

Check tn;t the aquipgment is secufed properly ta avcid.
lagseness and damage. .

Cueck that metal chips, pisces af wira and other fér;ign
matter have nct.entayed inside the equipmenc.

Check that there i1s nothing abneormal Qith the-exteriars of
the printed circuif boards.

Check that the ROM numbers and DI® switch settings are as
per tﬁe Qrder List.

RECEIVING PUWER :

~all items under section (1] are satisfactory, power up the

aquipment as follows:

o
(@)

Switch on the incoming power.

Check that light-emitting dicdes LED13, 1%, 15 aand 15, whiax
are designed to indicate troubls and which are locatad cn
Lae front of the contrcllar, have not lightéd.

Check that light-emitting dicdes LEZD2 (READY) and LED1Q

(ZZ2C SPEZID), which aras designed ta indiczte the status and




which are located on the front of the contréller, have

lighted.

fhese procedures enable operation.

-

Jo problems are posed with the controller and re-coanection is

—
i o«

1ot necessary even if the phase sequence of the incoming power is

o~

~eversed. It is possible to check whether the phase sequence is

posxtxve or reversed by obserVLng LED1 (PHASE SEQUENCE). A

posxtLve chase sequence is indicazted when LED1 lights.




" [3] ADJUSTMENT LOCATIONS

R

(1) Speed meter adjustment (effactive only with connections to

» ammeter tarminals SM1 and.LM1)

-

| ITtem Method ‘ Adjustment VR

| Speed meter|SWE-6 an Sat tg maximum speed metar | VFi4, SE-101
1 | SE-CPUT(2)| indicaticn. czrd
}’Load metar |card ' Set to 120% load metar in<| VK15, SE2-101
| . ta QFF. dication, | | card

JVCZ) Setting DI? switches, setting pins
i Check again that the settings in the order list
carrespching ta the machine have heemr made. Changs tha
:ettings if they have nob been made. To change the
' settings, set the set switeh (STT) tao ON. -

Refar to page=z L4 to 14 for details cn the settings.




(3) Orient operation adjustment (only when optional functions

are provided)

| Magnetic sensor orient (SE-CPU1 card)

| () Magnetic sensor sensitivity adjustment

| "Checle Iocation | Between . Check location| Between
| CONG(14)=(15) : CH53-54

| +E=G¥ '—j\ . Y 3 /\.
: . : : ; =iV ': : ;
| ‘ ' -

‘ Gap adjustment is required if||VR2 for adjuétment
| the status is not as that in :

tlmid

’ the figure above. Refer tao
| the INSTRUCTIONS FOR OPERA-
TION AND ADJUSTMENT.

(B) Use VR1 to adjust the orient stop positican.

(C) Use switches SW4-8 tc identify the mounting directicn of the

|
|

1 ° magnetic sansars.

‘ . * Set SW4-8 in reverse of their present settings to identify

\ Che mounting direction of the sensors with a high degree of
| hunting at crient'stop.

ﬁncoder orient (SE-CPU2 card)

(4) Orient stop positionm adjustment.

Change angle S Change switch |
“, | Per notenh | 0.088 deg. (1 vulsa) SW15
B 1.4 deg. (16 pulses) SWik
R 22.5 deg. (258 pulses) SW13

Position shift = 360 deg. x set value
~ 4096

;B) Use SWU4-8 to identify the encoder mounting direction.

_ * Set SW-8 in reverse of their present poesitions te identify

h the mounting direction of the encoder with a high degree orf
_ hunting at orient stop.
—
)
o~




" These procedures complete the azdjustments made when ccmbining the

machines.

“ Refer ta pages 7 ta 9 fcr the adijustments applying to the

first machine.

)Y




(4] ORIENT ADJUSTMENTS

(1) Magnetic sensor system

20~320s

Orient speed Timer setting [SWi—3s 7]

armal rotatiomal speed

m §0~95 ma ...
; . ‘ ; Creep speed 30/ 20
;_/.l/ /
i

!

—— -

I
}
!
!
t

ignetic sensor seasitivity & ‘Eoﬁit§cn loop gain
justment - Passing through L-ZAONE /////l (g;adlent srleCth
. . Wa—|2[3]4
— r/qu Passing through L-ZONE —pr-o—rore—
L'OV-Z———L\-/- A 13t decelecratiom paiat - O O O
CH31 A 2nd deceleratiom peiat sl
High | XXX




Qparate at the arisnt speed with SWE-10FF and ST2, adjust V3

tve limis at which the magnetic sansor sensitivity LED11 lights
and sef CHII €9 tha peszsk vaeltags +/-10V.
The =peed pzitarn for criant 1S new as shewn ia the figura zkav
herelcre,
Droc=ed as fallcows whem over shookt Witz shop:

a Feduce the timer setting (SW4-5,6,7) time. . .

a Jeducs the position lccp g3ia (SWL-2,3,&) gradisnt.

¢ Reducs the griant szpeed. (SWIQ F == E == . ... == Q)

@ Raduce the areep speed. (SW4 QFF — QN)

a

Q

Q.

‘Reduces the ariant time.

En rezze the timer szatiing (SW4-5,8.7) time

Tacrazase the pesition lcap gaiz (SWi-2,3,%) gradisnt.
(

Incre2ase the orisnt speed.

Huntiag when drive unit stcps

Q
Q

o

Reduce the pesiticn leep gzin (SWi-Z,3,4) gradiant.
Raduce the magnetic sensor sansitivisy. (VRZ)

Heduce the craasg speacd. (SWSH QFF —= CN)

.

Furthermore, adjust the stcp positicn with pesitiam shifs 731,

[8 3]




(2) Encoder system

~armal rotational speed - : 20~320

—

Orient speed
/2/// SW 10

- Creeb speed

t -
i i 30 e/ 20 r3a
]
r :
1
) 2nd pesition laop gaim, \
& st positioar leep gaia '
' ' SWa— 23]+
AW4—=1518}7 Lew [Ol0O10O
1st deceleration | =C% |Q|Q|Q} I
s point - QlO|x o
A 2nd daceleration I S
High | x|x|X

Therefore,

Proceed as follcws when over shoot with stop:’

o Reduce the 1st pesition loop gain.
o Reduce the orient speed. (SWI1Q F — E - ee.. == 0)
o Reduce the 2nd position léog~gain.
o; Reduce the creep speed. (sw& CFF —= ON)
Reduce the oriant time. ..

o Increase the 1st position lcop gain.

r[‘
S

o Incrsase the orient speed. (SW10 Q0 — 1 —_ ...
¢ Increase the 2nd position loop gain.

Hunting when drive unit stops
o Reduce the 2nd positioﬁ locp gain.

o Reduce the creep speed. (SWY QFF - ON)

i
ey
r

Furthermore, adjust the stop position with position sh

switches 13, 14 and 15,

The speed patterw for orient iz the same as that shown above.
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(T) Orientation setting

SW4

1121314131317

N

oFF| |

0Ltrecticn of z=agnetic sensar (ancodar) aguasiag

| !

By
Pat

ST

-

r

e Farvard directian
—Reverse dirsctian

Creep speed Poatizion l3ep gala (13t pasitiom loop gain) Hagnetic senscr orisnt (position lesp Faia)

Magnetic-

. ) e - £:
" TITTI] Genser . (Zacsdar)) TTITY] senaar (Eacodaer)
—20 g [CICIC] e 25%————25° TIC O] e 60 "t e 2232
i .-...30”. ClQO IX] comemt 24 eemomecmeee 2 4 8 O? e 45 ommetecsimees 21 4
QIXTO —— 23 e 23 W)} renomn TA  seccomessonwes 203
CIX X ] oo 2] comemeemecen 2] Q >; P R b B & }
Lg.g. e 2] e 2 () > 14 rrene §0  recemvess e | 43
XI1Q X | conmee 19 evsvvrmacmea ] 3 M [X ]| covcoe §8  reccenee ———vee 1 69
XX Q] e 1] cmrrmeemn 17 XK IQ | ~vene 3@ eemoecssececce (58 .
X | e 1§ remememineme | 3 X K X | s IS covommesocem | 3§
SW3 @ [sws .
1121314i5(51718 112 415161718
cN | -GN |C|Q Q
oFFT i aFF
’
Accelaration/ Speed command
_ decelaration e 3INARY 128(T
vAFqUe reatricclam tide 20A3taNC 3o4ed detection range - - 3CD 2 dizics
[ 31413 o) 71%
Clon (CIQIClaas [CICIC]z »
Cixliss {QIQiIX[1s3 Q1X][10% Speed command Laput
X10120% (QixXIO] 3 QX 13% - Source dArive (span smizsar
IX]290 |CIXTXT 48 CixIX]|=x X| - Syne drive (open colleczar
X1QIC| 88 Xio[olu% -
XiQI1X! 53 1Q 2%
X1ix $s XIX1Q}s0% Posizian <samand Laput
X ies [ X1X]|s8% == Source drive (gpea smiiiar
X} Syne drive (opea calleczar
Hl:in'u:il speed 1500 3asae
NCTZ:Ia the chares for SW S, §, 7, ‘-;.zx When 5000/100Q0:
Q indicacas The CN 3sida, §000 =L
10000 =&
and. X iadicatas The &FT sida. Zaro speed 3000 rra -

—
—

=+ 23U jpecificaticns
=+ SORPYHA Make the H
settiag,




M —— . —

1 Hagnatic sanzar T s e
fa-gasision R
T = range LOW (1)
X | ” EIGCHE (9 he
2 Wita
O | —itap 7 LZD ON
K| e » LED QFF
3 Laad matac
-—Qutguc, O EIGH (LaV)
X | — - LOW (3V)
. " |
o} e 3338 30aed 1150 (pr ’
% | P 1500 x
Jase 3 1150 com 23se = 1500 rom
s | 5] 7| g |—Capacizy Toa? speed | 3 | 5| 7| 3 |
ololalc seee Soare Spars clolalg |=——spazs Spaxa
S | ©| O X|—wm22/27%T 3450/460Cea| © | C | O | X |— 22/37%T  45C0/3000 5
Slae|X|a|~ 37/53 » cl|<C|x]|Q |-—3IT/53 ”
ClCIX| X|wmz5/75 | » S|ao|X|xX |— 33/75 P
CiXIClgl—7s/11 = ejx|olg |—T3/1L ,,
Ol xlalxl—11/15 s QI X]O|X |==11/15 ”
Sl X|x|o|—15/185 v Sl xX|1xlg |—15/125 ”
S| %1 x| X|w——1335/22 P O | x | x|x |w——135/22 ”
x| clol | Toars Sgars X|lalo|lo |- Spaxs Spaza
X|c|]o| X|-—soazs Spazs x o lo|x |+—spaze Spars
xlelxle|-——22/227  gco X |O | X |C |-37/55 3000
xlolx|x|~—z7/s5 “ Ix]Jolx|x|-—-353/75 8000
X | xlo|aof=—ss/7s 5000 X | X|a]|C |w— 75/9 8ca0
X1 x1o| xX|w—715/11 . P x | X | a )X |-—-22/27  §000/1CC0
X | x| x|c|—11/15 P X | X | x| G |w— 22/27/53 P
X | x| x| x|~ spazs Spazs X | x| x| X |me335/75 p




£ ) [SWE] Speed control loop proporticnal gain

vecen Q| Q@GP I®IPGIGIOBI®IG
2 13 2z

' 11 |4 |17 |20 |23 |25 |29 -+
Magnification 8/32 321 22 22l T 320 Tl “hal T L L4 | L5

- . We 25134 |44 187 f(’Z.’s- TZ | 81|91 {100/120{140(160|180{200{220{240| (rmdr/s) ...

24. e

Speed control leop integral gain -

-~ recen Q0 QI ID IO I@IQDIOIPI@BIOIDICI®

Magnifteation|g3z(M,. _li‘grfgz 7"32 2332 532 25@ 1|12 e|Ls (e8| 2 {2224
22

Wi |15|2128 33 (43|49 5460 |72 |84 95 [108120[132{144] (rad/q)

Determine the loaop transfer functicm af the speed contrel loor

in combimation with the SWI1T-3.4% mode selection.

dB
. Note: The condition of (WidWioWClmust be met.
_ The standard settings are notch 8 for both SW8 and fecr SW9,.

~2) Orient speed satting

- 2 [@ D@00 010 |0 |@ =YE
- 72 lzc 40 l 50 | 0| 1c0|120{140 | 160150 260 |220 240|260 | 280| 3c0 | 320
~ 13

N
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~ 3 [FWIL]
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OFF -

Tt

-

' |

Orient rocatian directlon

(14) In-position range

ol— 0 (3] =070+
tl=0088 |3| =07/32
2] =0.1786 (A} =0.838
In-pasizion 110264 |83 =09¢68
~ange 43 =0352 ¢} +=1038
5| =044 D) +1144
5103528 |E] =L242
|7} =06148 |F| =320

—

!

¥
Tangrol with orient stap

1|2 34

Q| Q | wmme Pre-moda Q|Q|— PFI contral

Q| X |sew= Raverza ratation nodae Q }x Lig/advance Wt = L17 rad/seac
X | Q |ww— Forward rotiticn node X {Q contral 073
X|X|=— X |X 039




Mazak

YAMAZAKI MAZAK CORPORATION

1 Norifune, Oguchi-cho, Niwa-gun,
Aichi-pref., Japan

* Phone: QOguchi (0587)85-1131
Telex: J59777

Cable: "MAZAK” NAGOYA JAPAN
Facsimile: 0587-95-2717

MAZAK SALES & SERVICE, INC.
8025 Production Drive, Florence,
Kentucky 41042 U.S.A.

Phone: 606-727-5700,
Telex: 214674
Facsimile: B06-727-5865/5833

CHICAGO REGIONAL TECHNICAL CENTER
600 North. Wheeling Road
Mt. Prospect, lllinois 60056
Phone: 312-298-9797
Facsimile: 312-699-2373

HARTFORD REGIONAL TECHNICAL CENTER
10 Bidwell Road
South Windsor, Connecticut 06074
Phone: 203-528-9511
Facsimile: 203-528-2995

NEW YORK SALES & TECHNICAL CENTER

Tech 110 center, 110 Bi-Country Boulevard,
Suite 107 Farmingdale,

New York 11735

Phone: 516-420-5980

Facsimile: 516-420-5884

ATLANTA REGIONAL TECHNICAL CENTER
1964 Providence Court
College Park, Georgia 30337
Phone: 404-996-1030 =
Facsimile: 404-996-3533

ORLANDO SALES & TECHNICAL CENTER
Bay Colony Technology Center
4501 Vineland Road, Suite 111
Oriand, Florida 32811
FPhone: 305-843-4224
Facsimile: 305-425-5291

MAZAK SALES & SERVICE WEST
1333 West 190th Street
Gardena, California CA 90248
Phone: 213-327-7172
Facsimile: 213-538-4087

SAN FRANCISCO SALES & TECHNICAL CENTER
1497 North. Milpitas Boulevard. Milpitas,
California 85035 -

Phone: 408-946-4991
Facsimile: 408-946-7381

HOUSTON REGIONAL TECHNICAL CENTER
770 North Belt East,
Houston, Texas 77060
Phone; 713-931-7770
Facsimile: 713-931-6191

DALLAS SALES & TECHNICAL CENTER
2030 North Highway 360.
Grand Prairie, Texas 75050
Phone: 214-847-0655
Facsimile: 214-641-2968

YAMAZAKI MAQUINAS HERRAMIENTAS,

S.A. DE C.v.

Aguascalientes #179
Colonia Hipodromo Condesa,
Mexico, D.F. MEXICO

Phone: 5-74-98-10
Facsimile: 5-74-98-10

YAMAZAK] MACHINERY EUROPE N.V.
Grauwmeer 7, Research Park
3030 Leuven,
BELGIUM
Phone: 16-28-1611
Telex: 62552 MAZAK B
Facsimile. 32-16-22-4587

YAMAZAKI MACHINERY DEUTSCHLAND GMBH
Esslinger Strasse 4,
7320 Goéppingen, Deutschland
Phone: 7161-68057/8
Telex: 727653
Facsimile: 7161-73613

YAMAZAKI MACHINERY DEUTSCHLAND GMBH
FRANKFURT SALES & TECHNICAL CENTER

Norden Strasse 46

6082 Morfelden-Walldort

Deutschland

Phone: 61057-1025

Telex: 4185773

Facsimile: 610-571272

YAMAZAKI MACHINERY DEUTSCHLAND GMBH

DUSSELDORF SALES & TECHNICAL, CENTER
Siemensring 89, D-4156 Willich 1
Gewerbegebiet Muenchheide
Deutschland
Phone: ' 2-154-427041~3
Facsimile: 2154-4308

YAMAZAKI MACHINERY U.K. LTD.
BADGEWORTH DRIVE
WORCESTER WR4 9NF
UNITED KINGDUM
Phone: 0905-57272
© Telex: 51338889
Facsimile. 44905-57644

MAZAK SERVICE FRANCE
B.P. 451 2/5, rue des chasseurs Z.1. de
Ville la Grand 74108
ANNEMASSE CEDEX
Phone: 50-37-45-58
Facsimile: 50-3773-82
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