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Remarks

Every effort has been made to ensure the accuracy of all information in this manual.
However, the manual may contain incorrect explanation or typographical errors. If you
notice any part unclear, incorrect, or omitted in the manual, please contact Citizen Watch Co.,
Ltd.

The contents of this manual may be revised without prior notice.

This manual applies to only the machine of the machine number shown on the back cover.
Do not use manuals written for dealers and reference when operating the machine. Also, do
not use this manual for other machines.

The characteristics, functions, and operations of the machine explained in this manual do not
apply to worldwide use. Some illustrations in the manual may not be identical to the actual
machine. '

Citizen Watch Co., Ltd. has all copyrights regarding this manual. No part of this document
may be reproduced in any form or by any means, electronic, mechanical, or photocopying,
without the prior written permission of Citizen Watch Co., Ltd.

Citizen Watch Co., Ltd. has copyrights regarding the software and programs described in this
manual.

This machine is a product controlled under the Foreign Exchange and Foreign Trade Control
Law of Japan and is subject to restriction in export. Therefore, you should take necessary
procedures in accordance with the above Law to export this machine. Contact us before
exporting this machine.

The company names and product names shown in this manual are trademarks or registered
trademarks of the companies.



Preface
® This Maintenance Manual is a part of the three-volume documentation prepared for the Cincom.

This manual covers information for maintaining Cincom in the best condition and explains
methods of identifying and eliminating the causes of faults if any.

This manual also explains periodical check items (e.g., daily, monthly, and semi-annually).
Also, refer to this manual when ordering parts.

The remaining documentation is the Operator's Manual and the Programmer's Manual.

The Operator's Manual is used when you will run the machine. It contains general information
about procedures for basic daily machine operations.

The Programmer's Manual is used for machine programming.
It covers information for Cincom programming in order to carry out various basic machining
processes.

® The peripheral devices for this machine are shipped with the instruction manual for the device.
Be sure read the instruction manual of the relevant device before using it.



Information for Obtaining Customer Support

Before contacting Citizen for an inquiry, please confirm as many items listed below as possible to
allow for a prompt and definite response.

No. Item Example Check point

1 |Machine type L20 Machine nameplate, the operation
panel, the manual, etc.

2 | Model No. M8 Model seal on the front of the machine,
the cover of each manual, etc.

3 | Machine No. Q14501 Machine nameplate, etc.

4 |NC unit CINCOM SYSTEM M7 <Chapter 3 Machine Specifications>
in the Operator's Manual, the
operation panel, etc.

5 |Delivery date March 2005 A

6 |Machine paint Silver metallic two-tone color Appearance

color Your specified color
7 | Customization Special workpiece unloading device
8 |Name of the Page 10 in Chapter 5 of the Maintenance | Manual: Operator's Manual,
manual and the | Manual Programmer's Manual, or
number of the Maintenance Manual
page containing
the information
concerning your
inquiry
9 | Software version | NCMAIN BND-1004W001-** | On-screen display on the operation
information PLC 001-001 panel <5.6.3 Checking the version
NCOS BND-1000W014-** of software> in the Maintenance
HMI OS BND-1004W150-++ | Manual.
HMIs BND-1004W101-**
HMIs-Control BND-1200W200-**
HMIu 001-001
MACRO 001-001
PARAMET 001-001
10 |H/W list NCTYPE MITSUBISHI CNC
730LUC
MODEL NAME |FCA730LUC-N
SERIALNO M7*********
UNIT NAME FCU7-MU001

For an inquiry about a problem, please check it with <Chapter 5 Troubleshooting> in the
Maintenance Manual in advance.

Model No.
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1.1

L71620 Overview

About This Manual

The purpose of this manual is to provide repair and maintenance personnel with the information
necessary to inspect, maintain, and repair the L16/L.20 machines safely and knowledgeably.

This manual describes the methods and procedures for inspecting and maintaining the 1.16/1.20
machine to get the most out of them. Before performing inspection or maintenance, be sure to
read and understand the contents of this manual to operate the machine kept in its best conditions
to ensure optimum performance.

This manual contains the following chapters:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

Chapter 7:

Chapter 8:

Appendix:

Overview
This chapter describes the purpose and organization of this manual..

Safety Precautions

This chapter describes safety precautions to be heeded while programming, setting
up, operating, and maintaining the machine.

This chapter also includes information on machine safety devices and procedures for
handling an emergency situation such as a fire at your factory.

Machine Components
This chapter describes the main components of the machine and their functions.

Scheduled Maintenance
This chapter provides information on daily, monthly, biannual, and periodic
maintenance checks that must be performed.

Troubleshooting
This chapter describes the procedures for detecting and handling various alarms and
basic failures.

Parts List
This chapter provides exploded diagrams of the machine components together with
corresponding lists of the part names and part numbers.

Wiring Diagrams
This chapter shows the wiring of the machine and the terminal numbers.

Ladder I/O List
This chapter shows list of input/output signals for the machine control.

Relocating the NC Machine
This appendix describes the transporting methods and installation conditions for
relocating the L16/1.20.
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1.2 Who Should Read This Manual

This manual is intended for all persons responsible for performing maintenance on the L16/1.20
machine. All maintenance personnel should read and understand <Chapter 2 Safety Precautions>
and any other sections that apply to them.
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2.1

L71620 Safety Precautions

Safety Signs

Be sure to read and understand this chapter and all other applicable chapters of this Manual and all
on-product safety signs before preparation, operating, and maintaining this machine.

Each safety sign has the specific signal word indicating the degree of the danger. The following
three signal words are provided. Each signal word indicates a particular degree of danger as
described below.

DANGER: alerts you to an imminently hazardous situation which, if not avoided, will
result in death or serious personal injury.

WARNING: indicates a potentially hazardous situation which, if not avoided, could result
in death or serious personal injury.

CAUTION: indicates a potentially hazardous situation which, if not avoided, may result
in minor or moderate personal injury and/or possible damage to the
machine and its components.

The location and content of the on-product safety signs are on the following pages. Be sure these
signs are read and understood.

A WARNING

Do not remove or hide any safety sign (warning label). If it is peeling, call the Cincom
Service Office.

The warning labels are intended to call user’s attention to dangers by indicating the
contents of the dangers and further prevent the user’s safety form being injured or dead
and also the machine from being damaged.
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<Figure 2.1-2>

<Figure 2.1-1> shows the locations on which the warning labels are put.

describes the contents of the warning labels.

Location of Warning Labels

Figure 2.1-1
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1

2

4 WARNING

To prevent serious injury, death or property damage, follow these
precautions when operating, inspecting or maintaining the machine:
* Read Operator's Manual before using machine.

« Do not touch tools or other moving parts when machine is operating.

« Do not operate machine unless all doors and all covers are closed.

« Turn off power at main breaker before opening control unit doors or covers.

* Before operation, be sure all safety devices are working.

To prevent serious injury, death or damage due to fire,

do the following:

* Monitor machine when operating.

* Do not use damaged tools.

* Apply sufficient coolant to cutting point during operation.

* Keep flammable items away from machine.

*» Be sure all doors, all covers, chip outlet door and product
outlet door are closed during operation.

* Regularly remove chip from chip collector and coolant tank.

EW201

3 4 5

Hazardous voltage inside.
Will shock, burn, or cause
death.

Only qualified personnel
totally familiar with electrical
circuits and service manual
should work inside this

-enclosure.

Follow Lockout/Tagout.
EWO01

6

4\ WARNING A\ WARNING A\ WARNING

A WARNING

serious injuries.
w2

Keep hands and body
away from moving parts.

/ Moving parts can cause
ll\*‘ |

Moving part, hot chips Moving parts inside.
and hot oil-inside.

Turn off machine before
removing chips inside.

Hands or chip remover tool
can touch moving parts
inside and cause serious
injury.

EW05

Keep door closed EWO04
Keep door closed during operation.
during operation.
EWO02 EWO03
7 8 9

10

A\ WARNING

A DANGER 4\ WARNING

Hazardous voltage inside.

Will shock, burn, or cause i
Y 22

death.

DO NOT work in this
enclosure unless familiar

Hot surface can cause
burns.

Hazardous voltage.
Can shock, burn, or cause

with these electrical .
death. circuits and safe servicing Do not .toucr) when power is
Turn off main breaker procedures. on. Wait until surface cools.
before connecting or EW11
disconnecting coolant
pump.

EWO07 EDO1

Figure 2.1-2 Contents of Warning Labels

s

“—= GROUND
GETTING
ELECTRIC SHOCK
OR NOISE CAN
OCCUR.

THE UNITS MUST BE
GROUNDED.
(RESISTANCE VALUE
MUST BE 100Q OR LESS)

A-002
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2.2

Emergency Stop Button

The red emergency stop button is located on the operation panel. When there is an emergency
situation such as fire, power failure, earthquake, or lightning or if you need to evacuate at once,
press this button to stop the operation immediately before you leave the work site.  Press this
button anytime you feel dangerous while operating the machine. Note, however, that pressing
these emergency stop buttons during machine operation might damage a tool as well as the
product being processed. To reset the emergency stop state, first verify your safety. Then, turn
the locked emergency stop button clockwise to release the lock after confirming the safety of the
machine. Also return all the mobile sections of the machine to their return positions and then
remove all the workpieces subject to machining from the machine.

<Figure 2.2-1> shows the location of Emergency Stop button.

Figure 2.2-1 Location of Emergency Stop Button
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2.3 Safety Devices

A WARNING

No safety devices provide complete safety against accidents and hazards.

Be sure to follow the precautions and described in this chapter to operate the machine.

Failure to do so could result in death or serious personal injury.

Cincom provides the following kinds of safety devices to prevent and detect accidents and hazards
when operating the machine.

The standard and optional safety devices shown and described on the following pages are installed
depending on particular operating needs of the customer.

» Devices to detect any accident that occurs during machine operation.
» Devices to stop the machine operation under an unsafe condition.

e Devices to prevent production of defective products.

e Devices to prevent damage to the machine or tools.

Safety devices are strongly recommended in the following situations:

e When reducing operator’s attention such as operating the machine continuously or in night
shift. '

¢ When extending the duties of the operator beyond this machine.

e  When further reducing the possibility of accidents.

The remainder of this section shows the locations of safety devices and outlines their functions.

Note

Any optional safety device can be used only when you purchase it.
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<Figure 2.3-1> and <Figure 2.3-2> show the locations on which safety devices are installed.

Door lock - optional
o Door (3)

Door (4)

Cut-off tool breakage detector - optional

Door lock - optional Door (2)

_ (Chip outlet) Door (1)

Figure 2.3-1 Locations on which safety devices are installed
(viewed from front of machine)
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Lubricant level detector -
standard

Coolant flow rate detector - optional

Main breaker - standard L‘éy, Z2 Coolant level detector - standard

Fire extinguisher - Japanonly o o ondard

Figure 2.3-2 Locations on which safety devices are installed
(viewed from rear of machine)
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The following are detailed descriptions of the safety devices:
Door switches - standard

Door switches prevent any person from opening the front left (cutting side) doors (1) and (2) and
front right (main spindle side) doors (3) and (4) during machine operation. ~See <Figures 2.3-1
and 2.3-2>.  The machine can be operated only when all the doors are closed. The machine will
be stopped when any of the doors is opened during operation.

In the Handle Feed or Preparation mode, however, operations (excluding the cut-off machining
operation) are performed at a speed of up to 2 m per minute even with such doors left open. In
addition, manually opening or closing the chuck, manually rotating the spindle, and turning
coolant supply on or off are performed whether the doors are open or closed.

Automatic fire extinguisher - Japan only

When the sensor in the machine detects a temperature higher than the prescribed value, the CO2
fire extinguisher automatically starts to fight the fire.

The automatic fire extinguisher is not a device that can suppress the fire to occur. It is a device
to prevent spreading when a fire occurs.  Fire might not be able to be extinguished according to
the status of a fire. Be sure to perform actions for fire preventing described in <2.7.3  Notes for
prevention of fire>. The provided CO2 fire extinguisher cannot extinguish a metal-caused fire.

Main breaker - standard

The main breaker is automatically turned off to shut down when an overcurrent or a short circuit is
detected.

Coolant level detector - standard

This device is installed in the coolant tank and detects the height of the coolant level. When the
coolant level gets lower than the limit, the operation of the machine is automatically stopped after
completing one cycle to prevent a fire hazard.

Lubricant level detector - standard

This device is installed in the central lubricating oil unit and detects the level of the lubricating oil.
When the oil level gets lower than the limit, the operation of the machine is automatically stopped
after completing one cycle to prevent machine damage.

Door lock - optional

The door lock disables the doors (1) and (2) on the front left side (cutting room doors) and the
doors (3) and (4) on the front right side (main spindle side doors) to be opened during the
operation of the machine but enables them to be opened if the machine is stopped (see <Figure
2.3-1>).  Door switch is not required when the door lock is mounted.

Cut-off tool breakage detector - optional

A cut-off tool is very easily damaged. If you continue to operate the machine with a damaged
cut-off tool, the machine may be damaged or fired. This device detects whether or not material
is properly cut. In other words, it indirectly detects whether the cut-off tool is damaged to
prevent the above possible dangers. When this device detects a damaged cut-off tool, the
operation of the machine is automatically stopped to prevent a fire or machine damage.
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Coolant flow rate detector - optional

This device is installed in the coolant supply path to detect the decrease in the flow rate of the
coolant. When the coolant flow rate gets lower than the limit, the operation of the machine is
automatically stopped to prevent a fire or machine damage.

The following software functions are installed as safety devices in the machine.

Spindle speed change detecting - standard

This function detects excessive changes in spindle speed to prevent machine damage. When the
spindle speed fluctuates beyond the predetermined range, the operation of the machine is
automatically stopped to prevent the machine from being damaged.

Note, however, that this function must be turned off when the constant surface speed control
function is used and during tap and die machining.

Interference check - standard

This function checks for interference between spindles, guide bushing, and tool posts of the
machine. When the function determines the possibility of interference during machine operation,
the operation of the machine is stopped to prevent machine damage.
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2.4 Specifications of Safety Operations

The start, stop, and speed of the machine are defined as listed in the table below from the

viewpoint of safety.

Operation control mode and Operating Operation with door Operation at opening the
function Section being opened door
Automatic operation Spindle The operation cannot be The spindle continues to
started. rotate at the specified
Automatic operation of The operation can be speed.
program stopped.
Program check Control | The operation cannot be The operation is stopped.
axis started.
Automatic operation of
program
Handle operation of program
MDI operation
Preparation for operation
Cutting in cut-off machining
Preparation for operation Spindle - -
Start position operation
Return position operation
Tool selection in cut-off
machining
Material set operation Control The operation can be started. | The control axis continues
axis The operation speed is 2 the operation at the speed
Manual tool set operation m/min or less. of 2 m/mm or less.
Positioning point operation
3-spindle tool post retract
operation
Preparation for operation Spindle The operation can be started. | The spindle continues to
Chuck open/close operation The operation speed is 10 TO_tatf« at the speed of 10
Automatic adjustment of min™ or less. min™ or less.
chucking force
Control The operation can be started. | The control axis continues
axis the operation at the speed

The operation speed is 16

| m/min or less.

of 16 m/mm or less.
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General Precautions during Operation

Be sure to follow the notes described below. Failure to do so will result in death or serious
personal injury.

While the main breaker is set to ON, DO NOT make your body contact with or close to the
charging section.

Do not put your fingers or hands into any moving part of the machine during machine
operation.

When the Start key LII LED on the operation panel lights or flashes, regard the machine

status as Operating.

Be sure to follow the notes described below. Failure to do so could result in death or serious
personal injury.

Operate the machine with all the covers closed.

All the control unit covers and doors must be closed during machine operation. Shutdown the
main breaker of the machine before opening the control unit covers and doors.

Activate all the safety devices during operating the machine.
DO NOT open all front left and right doors unless the machine is completely stopped.

Make sure that all front left and right doors are closed and locked (if equipped with locks) and
all safety devices are activated before operating the machine.

To operate the machine, sufficiently understand the operation and visually confirm the
operation switch to be used before actually pressing that switch.

Check the tooling to see that it is securely clamped in place before starting the machine.

Be sure to follow the notes described below. Failure to do so may cause a fire and not only a
damage to the property but also a death or serious personal injury.

Operate the machine where an operator can complete arrangements for fire extinguishing at
any time.

When machining a material combustible (flammable) during machining by cutting, operate the
machine where the operator can always monitor the machining procedure.

Make sure that there is enough coolant in the machine and it is being supplied smoothly to all
necessary parts.

Clean the machine regularly to remove any chips and debris from the cutting area and the chip
receiving area. Remove stray chips from the coolant tank as required, depending on cutting
condition and type of material being machined.
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2.5.1 Before starting the machine

Be sure to follow the notes described below. Failure to do so could result in death, serious
personal injury, or damage to the machine.

» Before starting the machine for the first time, you should know the following;:
- The locations of the emergency stop button safety devices, and all front left and right doors.
- The meaning of all safety signs.
- How to stop the machine in an emergency situation.
- What happens to the machine when you operate buttons, switches and keys on the operation
panel. '
- Proper shutdown and startup procedures.
- Procedures for clearing machine troubles.
- How to shutdown the main breaker of the machine.

e Make sure you are not too tired or sick to operate the machine safely. If you are tired or sick,
DO NOT OPERATE THIS MACHINE.

e Wear the proper shop coat (without being slack and/or loose), cap, and safety shoes. Remove
gloves, rings, accessories, tie, and those which may possibly be wrapped in the machine from
your body.

* Remove the obstacles that may cause slips, falls, and stumbles from the area around the
machine.

e Withdraw inflammable chemicals and goods from the area around the machine.
e Clean dirt, oil, and coolant off of the machine, especially on the operation panel.

e Make sure that the machine safety devices are engaged and working properly. DO NOT
operate the machine with the safety devices disabled or removed.

e Make sure that the emergency stop button is working properly.

¢ DO NOT modify the machine and control circuit.
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Safety during preparation operation

Be sure to follow the notes described below. Failure to do so causes accidents as in death,
serious personal injury, or damage to the machine.

e DO NOT adjust the tools or measure the dimension of the material during machine operation.
If adjustment or measurement is necessary, stop the machine first. Then, before adjusting or
measuring, make sure that all machine motion has stopped and that the work cycle will not
start automatically.

 In the preparation mode, the tool selection or axis move operation can be done if any of the
doors on the front left and right sides is opened. Whereas the machine operation speed is
suppressed in the situation, take note on the machine fully and do not approach the moving
parts of the machine.

¢ Check whether the chucking force is sufficient for the material.

¢ Adjust appropriately the clearance between the material and the guide bushing. Failure to do
so causes burning or galling.

¢ Always remove the jig or tool when it is used for the guide bushing or chuck adjustment.

* Confirm that the installed tool does not interfere with the machine in a preparation work such
as program installation or tool replacement.

¢ Confirm the program contents sufficiently. The machine does not have the function of
checking of correcting the programs contents automatically.

* DO NOT attempt to perform work that is beyond the specifications of the machine.

» Take coolant flow into consideration when you select the tooling. Select tooling that allows a
smooth passage of chips.

* Select the tool fit to the program contents and machining.

¢ Confirm that proper offset values are set.

Safety at machine start

Be sure to follow the notes described below. Failure to do so causes accidents as in death,
serious personal injury, or damage to the machine.

e Confirm that any maintenance work is not done.

* Remove the foreign substance (including tools and work towels) within and out of the
machine.

¢ Make sure there is enough oil in the lubricating oil tank and coolant tank.

» Before starting the machine, confirm that the tooling (including tools, tool holder, chuck, and
chuck bushing) is mounted securely at the proper positions.

* Close all the doors on the front left and right sides securely.
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2.5.4 Safety during automatic operation

To prevent any secondary accident from being triggered by an unexpected incident, such as
jammed chips, be sure to monitor the operation status at appropriate intervals during the automatic
operation and troubleshoot a failure, if any. When the machine is not monitored at all times, an
operator should be placed within a certain distance from the machine so that he can immediately
take an appropriate action at the occurrence of a failure in the machine. Always stop the machine
before it is repaired.

Regularly Monitor the Machine

» To produce high-quality products and avoid damage to the machine and possible personal
injury, monitor the machine at regular intervals for alarm messages, tool wear, coolant flow,
etc.

o Take note on the operation status. If an error occurs, stop the machine immediately and take
the appropriate action. The major error include chip entanglement, tool break, and workpiece
burning.

¢ Perform the following items periodically. The interval depends on the cutting condition and
material. Define the interval according to the usage state.

- Remove chips
Too many chips on the tools and materials can greatly reduce the cooling effect of the coolant.
Reduced cooling effect can cause a fire, depending on the type of material being machined.
Remove chips from the chip receiving area and the cutting area at suitable intervals. When
the machine is regularly used, intervals depend on cutting condition, material, etc.

- Inspect the Coolant
Monitor the coolant condition and level regularly. Check regularly to make sure that the
coolant is discharged smoothly and that the supply to the machining position is adequate.
Failure to do so can result in damage to the tools and a possible fire hazard.

- Inspect the Tools
Dull, worn, or damaged tools put excessive load on the machine. This can damage the
machine and possibly cause a fire. Follow a regular inspection/maintenance schedule for
the tools. During machine operation, listen for abnormal sounds and be aware of possible
troubles due to damaged, dull, or worn out tools. Also inspect completed workpieces for
evidence of damaged, dull, or worn out tools.
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Machine stop during operation

DO NOT adjust the tool or measure the size of the workpiece during operation. If done, a
serious personal injury may occur. If it is necessary to mount or adjust the tool or measure the
size of the workpiece, first stop the machine. Then after confirming that the machine is stopped
completely and the machining cycle is not started automatically, start the adjustment or
measurement work.

Door closing

2.5.5

2.5.6

During operation, be sure to close the cutting room door, main spindlé side door, chip outlet, and
product outlet. If a fire occurs due to some cause without any of the door closed, frames may
come out from the doors to spread the fire.

Safety during maintenance

Be sure to follow the notes described below. Failure to do so causes accidents as in death,
serious personal injury, or damage to the machine.

e Turn off the main breaker before opening the cover or door of the control unit.
¢ Be sure to conduct any work in emergency stop state other than operation check.
¢ Only qualified maintenance personnel should perform maintenance operations on the machine.

e When more than one engineer maintain the machine, they should always communicate with
each other by voices to confirm the safety.

o The electrical components in this machine are high precision devices that can be damaged by
excessive force, shock, or vibration. Use caution when you handle all electrical components
of the machine.

¢ Use care when you disconnect connectors. They are easily damaged.

Safety at end of operation

Be sure to follow the notes described below. Failure to do so causes accidents as in damage to
the machine.

¢ To turn off the power of the machine, press Power OFF switch o after stopping the

machine, confirm that the LCD display disappears and the lamps on the control unit are off,
and turn off the main breaker.
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2.6

2.6.1

Action of Emergency Situations
Actions and procedure required in emergency situations are explained in this section.
Emergency situations requiring evacuation

Concern human lives first when an emergency situation such as a fire, lightening, or earthquake
occurs.

If you have time before evacuating

Stop the machine immediately. Press Power OFF switch O and confirm that the LCD

display disappears and lamps on the control unit are off. Then, turn off the main circuit breaker.
Try to get the machine to stop when the tool is not touching the material. Otherwise, the tip of
the tool may be damaged in the process of stopping or restarting operation.

If you do not have time and must evacuate immediately

2.6.2

2.6.3

Immediately press the Emergency Stop button and turn off the main circuit breaker to stop the
machine.

Power failure

If a power failure occurs, illegal data may enter into the machine due to the machine control
scheme. After the power is recovered, turn off the main breaker once and then turn on the power
of the machine again.

In addition, if a momentary power failure occurs without machine stop and LCD display
disappearing, the main circuit breaker must be turned off once. Press Power OFF switch

O , confirm that the LCD display disappears and lamps on the control unit are off, and turn

off the main breaker. Then, turn on the power of the machine again.

Resuming operation

After emergency stop of the machine or a power failure, follow the procedure below to resume
operation of the machine:

Procedure

1. Inspect the tool sufficiently to check whether it is damaged or worn. If the tool is damaged
or worn considerably, replace it with a normal one. Also confirm that the machine can be
operated safely in the normal state.

2. Provide the cut-off machining for the workpiece being subject to machining at the occurrence
of the emergency situation.

3. Restart the operation of the machine according to the Operator's Manual.
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2.7.1

2.7.2

L/1620 Satety Precautions

Notes for Prevention of Accident
Notes for prevention of electric shock accident

Be sure to follow the notes described below. Failure to do so causes accidents as in death or
serious personal injury due to an electric shock.

¢ DO NOT make your body contact with or close to the charging section of the electric device.

e Always turn off the main breaker of the machine before connecting or disconnecting the power
cable of the machine. Then, turn off the power breaker in the shop from which the power is
supplied to the machine.

¢ The machine requires proper earth connection. Refer to the "Relocating the NC Machine"
described in Appendix of the Maintenance Manual for details.

¢ Before opening the cover or the door of the control unit, always turn off the main breaker.

Notes for prevention of injury or death

" Be sure to follow the notes described below. Failure to do so causes accidents as in death or

serious personal injury.

* Make sure you are not too tired or sick to operate the machine safely. If you are tired or sick,
DO NOT OPERATE THIS MACHINE.

e Make sure you wear the proper work clothes (no loose clothing), safety goggles, cap, and
safety footwear. Also make sure you remove any gloves, rings, accessories, neckties that may
cause you to be caught by the machine.

e DO NOT put your fingers or hands into any moving part of the machine. DO NOT make
your body contact with or close to any rotating section of a tool or the machine.

* During the operation of the machine, have the machine cover and all of the doors on the front
left and right doors closed. In addition, DO NOT open any of the doors on the front left and
right sides unless the machine completely stopped.

 In the preparation mode, the tool selection or axis move operation can be done if any of the
doors on the front left and right sides is opened. Whereas the machine operation speed is
suppressed in the status, take note on the machine fully and do not approach the moving parts
of the machine.

e Be sure to maintain the machine by qualified personnel familiar with the maintenance work.

 If more than one engineer maintain the machine, they should always communicate with each
other by voices to confirm the safety.

¢ DO NOT modify the machine and control circuit.

e Machine transfer requires work using cranes and forklifts and slinging work. Be sure to
assign the personnel certified by the public institute to the work.
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2.7.3 Notes for prevention of fire
Major causes of occurrence of fire

» The friction between the workpiece and the tool or the metallic section of the machine caused
by break or wear of a cutting tool may overheat the machine to be fired.

» Because the coolant is not discharged to the machining point enough, the workpiece is
overheated to fire. The following causes may be assumed:

- The position of the coolant nozzle is incorrect.

Chips get caught in the coolant nozzle to move the position of the coolant nozzle.

Because of insufficient coolant in the coolant tank, the coolant flow is rather low.

Because chips are accumulated in the coolant tank to decrease the quantity of coolant flown
into the pump, the coolant flow is rather low.

Because the filter in the coolant tank is clogged, the coolant flow is rather low.

Chips are accumulated around the machining point.

¢ Miscellaneous

- A combustible workpiece (flammable workpiece) is subject to machining to cause a fire to
occur.

- Because no safety devices are operated, any failure cannot be detected to cause a fire to
occur.

- A coolant having too low flash temperature (100°C or lower) is used to cause a fire to occur.

Major causes of spread of fire
¢ The occurrence of a fire was found late because the machine was not monitored.

* Frames were spread out of the cutting room because the cutting room door, chip outlet, and/or
product outlet were opened. '
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Notes for fire prevention

Be sure to follow the notes described below. Failure to do so may cause a fire resulting not only
a damage to the property but also a death or serious personal injury.

e Monitor the machine status regularly. Then take appropriate action if a malfunction is found.

* To minimize the spread of a fire if it occurs, monitor the operation status to enable the
extinguishing work to be done immediately.

¢ Make sure to inspect the machine according to steps described in Chapter 4 <Scheduled
Maintenance> of the Maintenance Manual.

» Check the cutting tools to use proper tools which are neither broken nor worn.
¢ Operate the machine within the range of the specification.
e Provide machining under the proper cutting conditions.

¢ Confirm that the quantity of the coolant is enough to be supplied smoothly to the sections
requiring the coolant.

¢ Confirm that the coolant hose is neither twisted nor broken, the connections are not loosened,
and chips are not accumulated at the bending sections.

 Itis particular dangerous when an error occurs in the electric device of the machine to generate
sparks. Stop the machine immediately, turn off the main breaker of the machine, and call the
Cincom Service Office.

 For the machining of a combustible workpiece (flammable workpiece), operate the machine
under the condition that an operator always monitors it. Prepare a metal fire extinguisher near
the machine.

e Check the cutting tools for any breaks or wears. If a failure is found on a cutting tool, replace
it with a normal one. Also check the machining surfaces of products. If they indicate a
failure of the tool, replace it with a normal one.

¢ DO NOT bring fire such as light of cigarette, light of lighter, and sparks close to the machine.
¢ Confirm the cutting room door, chip outlet, and product outlet to close them securely.

* Monitor the quantity of chips in the chip receiver and the coolant tank regularly to remove
them.

Equipment for fire prevention
Take appropriate measures for fire prevention.
e The machine sold in Japan is equipped with automatic fire extinguisher.

» If you operate the machine without the automatic fire extinguisher, take substitute fire
prevention measures.

The automatic fire extinguisher is not a device that can suppress the fire to occur. It is a device

to prevent spreading when a fire occurs. Even if an automatic fire extinguisher has been installed,
fire might not be able to be extinguished depnding on the status of a fire. The most important
thing is to prevent a fire from occurrence.

Be sure to operate, maintain, or inspect the automatic fire extinguisher according to Appendix
<Fire extinguisher manual>.
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A WARNING

Observe the following notes on fire prevention:

» Before starting machine operation, operate and maintain/inspect the fire extinguisher
according to Appendix <Fire extinguisher manual>".

« If you operate the machine without the automatic fire extinguisher, be sure to take
substitute fire prevention measures.

» The automatic fire extinguisher functions when the cutting room door, chip outlet,
and product outlet are closed (in airtight state). Confirm that the cutting room door,
chip outlet, and product outlet are closed during machine operation.

» Be sure to mount the shutter on the mist collector that closes automatically by
interlocking with the automatic fire extinguisher. If the shutter is open,
extinguishment will fail.

Also observe the following to prevent metal-caused fire from spreading.

« The combustible metal may ignite and burn by the cutting heat or others, if it is a thin
tip, particle, or melting state. The provided CO2 fire extinguisher cannot extinguish
such as metal-caused fire. Be sure to use a fire extinguisher dedicated to
metal-caused fire.

Keep the following in mind when cutting the above workpiece:
- Avoid unattended operation.
- Prepare a fire extinguisher dedicated to metal fires near the machine.
- Never use water to fight such fires.

Listed below are typical combustible metals. Contact the manufacturer of the material
for detailed information.
zirconium, magnesium, titanium, calcium, halnium, lithium, plutonium, sodium,
thorium, uranium, zinc, and potassium
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2.7.4 Notes for prevention of machine damage

Be sure to follow the notes described below. If not, the assets including the machine and
machining products may be lost.

» Confirm that the installed tool does not interfere with the machine in a preparation work such
as program installation or tool replacement.

¢ DO NOT modify the machine and control circuit.
» DO NOT provide any machining exceeding over the machine specification.

« Electric parts are extremely precise to be damaged by excess force, shock, or vibration. Take
sufficient notes on handling of electric parts.

» Take sufficient notes when connecting or disconnecting the connector because it can easily be
damaged.
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Machine Overview

Each user of the L16/L.20 machine should understand the outline of its structure for constant
maintenance and management of the machine in its optimum conditions and for prompt recovery
from machine trouble.

To provide an mechanical overview, this chapter illustrates the major mechanisms and
components of the L16/L.20 machine. See <Chapter 7 Wiring Diagrams > for electric devices.
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3.2 Main Components of the Machine

Shown below are the front and rear views of the machine with the names of its main components.

Tool spindle drive motor

Y1 axis control motor

Z2 axis control motor
(Types VIl and VIII only)

Machine Front View (Types VIl and Viil)
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Opposite tool post
(Types VIl and Viil only)
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Z1 axis control motor
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Pneumatic device

Central lubrication oil device

Machine Rear View (Types Vil and Viil)
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X1 axis control motor

Tool spindle drive motor

Y1 axis control motor

Chucking device

Long workpiece
device

Machine Front View (Type 1)
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Z1 axis control motor

Coolant pump

Guide bushing drive motor

Central lubrication oil device

Machine Rear View (Type 1)
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3.3 Spindle Device

Shown below are the names of the components of the spindle device and its sectional view.

Chuck claw

Balance sleeve
Spindle rear bearing

Headstock

Spindle front bearing

Spindle Device

Chucking lever

Chuck sleeve

Chuck open/close motor
Cap nut

Intermediate sleeve
Collet chuck

Square spring
Spindle cap

—

!

T

Cross-sectional View of Spindle (center of spindle)
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3.4 Guide Bushing and Guide Bushing Drive Device

Shown below are the names of the components of the guide bushing and the guide bushing drive
device and the sectional view of the guide bushing.

Guide bushing drive motor

Motor base

Timing belt

Guide bushing unit

Guide Bushing and Guide Bushing Drive Device

Cross-sectional View of Guide Bushing
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3.5 Tool Post

Shown below is the external view of the tool post with the names of its components.

Gang tool post
Opposite tool post

Back tool post

Tool Post (Types VIl and VIII)

Gang tool post

Tool Post (Type 1)
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3.6 Tool Spindle Drive Device

Spur gear

Shown below is the external view of the tool spindle drive device with the names of its
Tool spindle drive motor

components.

Back rotary tool motor
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Tool Spindle Drive Device (Types VIl and VIII)

Tool spindle drive motor

Spur gear
Idle gear

Tool Spindle Drive Device (Type 1)
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3.7 Z-Axis Feed Mechanism

Shown below is the perspective view of the Z-axis feed mechanism with the names of its

components.

Z1 axis control motor

Z1 axis ball screw

Z2 axis control motor

(Types VII and VIil only)

Z2 axis ball screw

(Types VIl and VIil only)

Z-Axis Feed Mechanism
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- 3.8 X, Y-Axis Feed Mechanism

Shown below is the perspective view of the X,Y-axis feed mechanism with the names of its

components.

X1 axis control motor

X1 axis ball scréw support bracket

Y1 axis control motor

X1 axis ball screw

Y1 axis ball screw

Y1 axis ball screw
support bracket
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X2 axis control motor
(Types VIl and Vil only)

Coupling
(Types Vii and VIii only)

X2 axis ball screw support bracket

(Types Vil and VIiI only)

X2 axis ball screw
(Types VII and Vi only)

Y-Axis Feed Mechanism

X
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3.9 Back Spindle Device (Types VIl and VIiI)

Shown below are the names of the components of the back spindle device and its sectional view.

Chuck open/close motor

Lever shaft

Chucking lever

Collet chuck

Back spindle

Knock-out rod

Spindle rear bearing

Square spring

Spindle front bearing

Chuck sleeve

Cap nut

Spindle cap

Back Spindle Device

sectional View of Back Spindle (center)

Cross
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3.10 Lubricating Oil Device

Shown below are the front and rear views of the Lubricating oil device, and the Lubricating oil

piping diagram.

Types VIl and VIl Layout (front view)

Types VII and VIII Layout (rear view)
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Type | Layout (front view)

Type | Layout (rear view)
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24 Nylon with protecting spring ﬁ

24 aluminum pipe

(PAd]
(ped]

411-007 (KR209)
411-057 (KR214)

J

2

T
|
X
g |
@ L
2 £ -
o ®
g 1
2 i
2 Toolpost |
3 i
bl r_\J._
B[ I
|
i
i -

L"‘_"T

Buuds Bunosjoid yum uolAN e

411-020 (KR208)
411-008 (KR206)

JLubricating oil

MLZ-2.5-8LP CE

447-028-1 (KR201) Discharge amount:
2cc/30min

411-068
(KR223)

411-062 (KR222)

F————

Headstock

apHs sXe A

— — ——ipY1 ball screw

411-049 (KR224)

411-039 (KR211)

411-037 (KR203) (Duplex-wound
steel pipe)

24 DWT pipe

401-017 (KR220) 411-003 (KR204)

1 ball s—c—rew
E Fli—E

[PSTH

[PANS

(Duplex-wound

steel pipe)
24 DWT pipe

411-031 (KR225)
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r‘““_“—‘—" N
406-055 (KRO07) _—|

Spring hose 1" x 1000

_[______._

443-068 (KR004)
Socket 1"
(Front cover) l 1
_ ri
e 443-013 (KROOB)
Nipple 1"
443-012 (KR003) 583-073 (R004)
Elbow 1
633-549 (R002)
523-100-1 (R003) 3 pcs.
415-002 (KR013) 6 pes.
Hexagonal socket head
8"
I~ 406-055 (U10R K004 plug
Spring hose 1" x 1000 470-816 (KR016) 3 pos.
O ring P16

443-013 (U10R K006)
Nipple 1"

447-054 (U10R KBT001)
Coolant pump HCP-400F

443-012 (U10R K005)
Elbow 1"

/ Spring hose 1" x 800

_’~___~____

443-015 (KROO1)
|~ TJoint 1"

17"

O ESOSOC =2
o '=eeeee=b-=

409-161 (KR012)
Snap lock coolant nozzle 3 pcs.
1/2"-3/8"-400-1/2" Y UNIT -1/2"PT

(U772 KROO7)
408-017 (U78Z KR007)

Snap lock coolant nozzle 3 pes.
1/2"-3/8"-200-3/8"

@
406-086 (KRO0B)

673-355-1 (R0O05)

443-083 (KR002)
Reducing tee 1" x 1" x 1/2"

443-069 (KRO11)

Reducing nipple 1" x 3/4"
443-070 (KR005)
Socket 3/4"

406-053 (KR009)
Spring hose 3/4" x 1100

632-755-1 (R001)
415006 (KRO14)
Hexagonal socket head
plug 1/2" 2 pes.

(U77Z KR002)
443-073 (U78Z KR002)

Reducing tee
3/4"x3/4"x1/2" \
U77Z R003)

(
582-072 (U782 R003)

( j\\
(U77Z KROO04)

443-023 (U78Z KR004)
Elbow 1/2"

(U77Z KRO0S)

443-079 (U78Z KR009)
Spring hose 1/2" x 1700

(U77Z KROOS)
443-017 (U78Z KR00S)
Socket1/2"

443-074 (KRO15)
Reducing nipple 3/8" x 1/2"

1
1
L]
( 443-032 (KRO10)
X Elbow 3/8"
1
T (U772 KROOB)

\406-077 (U78Z KR008) '
Spring hose 1/2" x 430

(U772 KRO11)
443-020 (U78Z KRO11)
Nipple 1/4°

(U77Z KRO10)
443-089 (U78Z KRO10)
Reducing elbow 1/2" x 1/4"

(U77Z KRO04)
443-023 (U78Z KR004)
Elbow 1/2"

(U77Z R0O1)
632-812 (U78Z R001)

(U77Z KROO6)
415-006 (U78Z KROO6)
Hexagonal socket head
plug 1/2"

(U77Z KROO1)
446-008 (U78Z KR001)
S ball valve S4

(U77Z KR003)
443-041 (U78Z KROO3)
Elbow 3/4"

-swrex3erp Surdid jue[ooo a1e MO[oq UMOYS

diueood LL'E

9018
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406-055 (KR0O7) _—|
Spring hose 1" x 1000

443-068 (KRO04)
Socket 1"

Nipple 1"
443-012 (KR003) 583-073 (R004)

Elbow 1"

633-549 (R002)

523-100-1 (R003) 3 pes.
415-002 (KRO13) 6 pes.
Hexagonal socket head

406-055 (U10R  K004) plug 3/8"
Spring hose 17 x 1000 470-816 (KR016) 3 pcs.
O ring P16

443-013 (U10R K006)
Nipple 1"

447-054 (U10R KBT001)
Coolant pump HCP-400F

443-012 (U10R KO0OS5)
Elbow 1"

443-013 (KRO06)

406-086 (KR008)
/Spring hose 1" x 800

443-083 (KR002)
Reducing tee 1" x 1" x 1/2"

443-069 (KRO11)
Reducing nipple 1" x 3/4"

443-070 (KROOS5)
Socket 3/4"

406-053 (KR009)
Spring hose 3/4" x 1100
443-015 (KR0O1)
T joint 1"

102

T

OO IIID=

SO SS Sty
) 0 0

L=

409-161 (KRO12)
Snap lock coolant nozzle 3 pcs.
1/2"-3/8"-400-1/2" Y UNIT -1/2"PT

673-355-1 (ROOS)

632-755-1 (R001)
415-006 (KRO14)
Hexagonal socket head
plug 1/2" 2 pcs.

443-032 (KR010)
Elbow 3/8"

443-079 (U71Z KR009)

Spring hose 1/2" x 1700
443023 (UT1Z KROO4) pring nose 12" x

Elbow 1/2"

443-038 (U71Z KR0O1)
Reducing socket 1/2" x

443-074 (KRO15)
Reducing nipple 3/8" x 1/2"

443-020 (U71Z KRO11)
Nipple 1/4"

443-089 (U71Z KRO10)
Reducing elbow
172" % 1/4"
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To knock-out pipe (Types VIl and VIil only)

Pneumatic device

Shown below are the pneumatic device piping diagram and pneumatic piping diagram.

3.12 Pneumatic Device

(LY
)=

Piping diagram
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(L71620 USTIR, L71620 US12R ) T
Spread or%ﬁ(oo!h plane

Solenoid vaive
100E1-2-SR-30W-DC24V

1 CN-4 |
, Cs-4 ,
l HJBC ‘
, 8 .
, PJ-2 . e
Filter regulator .
CB-4-8 [; Manifold
Elbow AW20-01BG
1 %S_f,“ ) X b HM3U
1 | ! T2 e
| | ] e B ——" I
| | il | Iz
. i X
X Hose openi 05 MPa Quickfiting || Quickfting | || Quick fitting | ! ! Quick fitting
I o Booa g TL8-01 | uys " uve t TL8-01
i Closer plug ! Alr source !
P-4 T
h i
'y Nl
- - N B ) ) ‘ { Quick fitting
- 1
100E1-2-21-SR-30W-DC24y  ARZS-028G-1 | H
Ei’ Urethane tube
TL8-01 TE8-01 TLe-02{L—T18-02] | gp ' ‘ ‘ !
i
1 I Check valve
‘ iy N cvus
100E1-21-SR-30W-DC24V '
|
Us-B . ) ‘ ' <
TL8-01] > TL8-01 I .
Quick fitting by m
uvs —} ’ ‘
______“__’__—'__v_*—____‘—"—_"—*>"4#_—S—I_E__ o Hand valve
olenoid valve FVU8-8-2
gg”;gfg’"‘”“‘" Jrethane tube 100E1-2-21-SR-30W-DC24V j i
o
Quick fitting Quick fitting 1
Ts8-01 TS8-01
L Quick fitting
- uTs
<L71620 U70N > Quick fiting Joint
ui Urethane tube
| ¥ KQ2R04-06 Triple universal elbow
| TLL4-MBM U4-B KQ2VT08-02S
A
‘ (RGB air seal) L;L <
I
I
I Quick fitting
TL4-MBM Urethane tube
I U4-B Quick fitting Mist separator Quick fitting
! (Main spindle air seal, front) UYD6B-4 AMF30-02 TL8-01
Quick fitting
TL4-MEM 3;9‘8"“"3 tube Spacer with bracket Urethane tube
- Y300T X
: (Main spindle air seal, rear) 3:213“ tube us-B
Pressure regulator Quick fitting
N HNNRY . .- M ¥ S
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<L71620U40B > Gk g
TL4-MBM Urethane tube

U4-B Quick fitting
UYD6-4

| (Back spindle air seal, rear)
! Fixingplug  Sleeve Nipple Quick fitting )
\ PA4 PB4 PD4 TSM4-01 -
Urethane tube
i Us-B
|
Aluminum pipe
‘ ALP4
| Elbow Sleeve Fixing plug
| PH4 PB4 PA4

CLT6/L720 U220 0302004023 5~~~ T T ° Quok g " "Regulator with back-flow function _gr'emane wbe Quickfting  Solencidvale

Urethane tube TLB-01 AR20K-01BG 6-B TL6-01 100-4E1-75-SR-30W-DC24V

| @: , TL6.01 =

| Ue-B
| Hydraulic bar loader| m
Spindie support I?j
‘ Quick fitting
|
|

— | N
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Hose opening
B

Filter regulator

e e ]
0 === 1 |
‘:I?J l [ !
— — i
05 MPa Quick fitting 11 Quick fitting ! Quick fitting 1___ RN N —

|
[N
TL8-01 |
L o -J | ute ‘ '
[

__________________________ ' i ’:

TLe-0i @ TL8-01 TL8-02{LITL8-02

100E1-21-SR-30W-DC24V
us-8

I
Urethane tube
us-B
i

]
1 CN-4
| — Cs-4
; ﬁ HJBC
I
1
’ PJ-2
i
I CB-4-8
Cs-4
\ -4
Il
! Closer plug
CP-4
{'L71620 USOR )
, CB-4-8
X Cs-4
-4
‘ ]1s8-0 Us-B
|
BP-2  Mix-4A-A |CBS
| op-+ CS-6
: CP-§ o
NT-6 U8
} I CB-6
I
|

-6 TLB-O‘KE-I TL8-01
I i

, |

Quick fitting

L O s e |

<L71620 UTON >

Quick fitting TLe-01

uTs

Check valve
cvus

&

Hand valve
Fvug-g8-2

s

Solenoid valve
Quick fitting 100E1-2-SR-30W-DC24V

(RGB air seal)

(Main spindle air seal, front)

(Main spindle air seal, rear)

i i uTs
Quick fittin, Joint Triple universal elbow
TLLamet prethane tube KQ2R04-06 KQ2VT06-025
A
e
-
Quick fitting
TL4-MEM Urethane tube
U4-B Quick fitting Mist separator Quick fitting
UYD6-4 AMF30-02 TL8-01
Quick fitting
TL4-MeM ldfg‘am tube Spacer with bracket Urethane tube
Y300T -
Urethane tube us-B
ue-B
Plug Pressure regulator Quick fitting
KQ2p-08 ARP3000-02 TL8.02
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Pressure regulator
ARP3000-02BG

Solenoid valve
Urethane tube 100E1-2-SR-30W-DC2:

4V

Quick fitting Urethane tube :
TL6-02 Ue-B | us-B \; 1
(Cooling of motor) [ :—:: l T
=3 |
Quick fitting Quick fiting Quick fitin |
t g
TL6-02 TL8-02 TLB-01
<L716/L720 U252,U3020,U4020 > Quick fitting :;gznsl;tg;\ggh back-flow function Ur?thane tube Quick fitting Solenoid valve
ldge!ahane tube a0t - TL6-01 1004E1-75-SR-30W-DC24V |
Hydraulic bar Ei] e )
loader I L’l y
|

Quick fitting T
B et = |
|

=
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L71620 Machine Components

3.13 Electric Device

Shown below are the names and locations of electric components (motors, switches, and sensors)
of the L16/L20.

Fan motor

Fan motor (FAN3) X1 axis control
(FAN4) motor (MX1)  Fan motor
Tool spindle drive (FAN2)

motor (M3
(M3) Main spindle drive

motor (M1)

Fluorescent lamp
(FL)

Fan motor

. . (FANS5)
Back spindle chuck drive motor

(MA2) D Back spindle drive motor
Z2 axis control motor (M2)
(MZ2)

Types VIl and VIII Electric Device (front view)

Parameter axis name list

Item Parameter axis name
Main spindle drive motor (M1) S1
Guide bushing drive motor (M5) S5
Back spindle drive motor (M2) S2
Tool spindle drive motor (M3) S3
Front tool spindle drive motor (M6) S6 (Option)
Back tool spindle drive motor (M7) S7 (Option)
X1 axis control motor (MX1) X1
Z1 axis control motor (MZ1) Z1
Y1 axis control motor (MY1) Y1
X2 axis control motor (MX2) X2
Z?2 axis control motor (MZ2) 72
Main spindle chuck drive motor (MA1) Al
Back spindle chuck drive motor (MA2) A2
Knock-out drive motor (MA3) A3
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Door switch

Door switch
(DRSW2)

Fan motor

°
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[
88
o< g
X 5 E
—~ = o
4 13
Z RE € S
x 8_ O
L oo O
= 3g 3
o€ ©
g 2
) ©
25
38 3
°op €
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O= ©
\ 3
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—% A 3
S AV =
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G
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N
X <
LA \ &

SR R —

=N W
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VA~ N

7/ \.«w\..im‘t\r
g . ALK

(FSLUB)

[ < - . J.b_‘sx\ 2 \)
2. N JEERGESNY
i R AEALS) 9
2< g \\\ N\l L
>E 2 ‘ / \ ) /
= /\\N\w 5
2 & i
£ @ QN /N .
2= £ L] ‘,‘ 5¢
g5 8 3 N> ET
e 5 £ 33
B € oo
5% S £5
£ %o 838
2 OO 55
N 33

(MV1)

Door switch
(DRSW3)

Door switch

(DRSW4)
Types VIl and VIl Electric Device (rear view)
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Fan motor
(FAN4)

Tool spindle drive
motor (M3)

Fluorescent lamp
(FL)

(T

Fan motor
(FAN3)

X1 axis control
motor (MX1) ZEXN";;’M

motor (M1)

% Workpiece separator drive motor
D (MA4)

Chucking device drive motor
(MAS5)

Type | Electric Device (front view)

Parameter axis name list

Item

Parameter axis name

Main spindle drive motor (M1)

S1

Guide bushing drive motor (M5)

S5

Tool spindle drive motor (M3)

S3

X1 axis control motor (MX1)

X1

Z1 axis control motor (MZ1)

Z1

Y1 axis control motor (MY1)

Y1

Main spindle chuck drive motor (MA1)

Al

Workpiece separator drive motor (MA4)

A4 (Option)

Chucking device drive motor (MAS5)

A5 (Option)

Long workpiece device drive motor (MA6)

A6 (Option)

Main spindle drive
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Fan motor
(FAN4)

Door switch
Door switch (DRSW1)

(DRSW2)

Fan motor
(FAN3)

Long workpiece device
drive motor (MAB)

Y1 axis control
motor (MY1)

Main spindle chuck drive

motor (MA1)

=
-
-
7

7,

VRS WY

Z1 axis control motor

/)
4

(MZ1)

elmua\

,n/
b

\\“

v/ /)
v X
7/ 7]

79

Coolant pump

(m8)

Coolant level detector

motor (M5)

Door switch

(DRSW3)
Type | Electric Device (rear view)

Door switch
(DRSW4)

Lubricating oil level detector (FSLUB)

Lubricating oil pump (M7)
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L71620 Scheduled Maintenance

Scheduled Maintenance Checks

Periodic maintenance checks of the machine, regardless of the actual failures, are required for
prediction or earlier detection of a problem. And it will minimize the loss to the production.
This section summarizes the daily, monthly, and biannual maintenance check items.

A CAUTION

Periodic maintenance checks are mandatory. If neglected, serious damage to the
machine may result.

A WARNING

Be sure to conduct any work in emergency stop state other than operation
check. Working with the machine during operation causes an accident which
could result in death or serious personal injury.
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Daily

4.1.1

, including those covered in the table,

and you can accordingly perform the potential but

s

, or in smell during operation. Therefore, be familiar with the

, by checking a change in machine noise, temperature, surface

Daily maintenance checks are simple inspections to be performed before and during operation of
the machine.
most effective daily inspection only by observing machine conditions during daily operation.

For the L16/L.20 machine, perform the checks listed in the table on the next page. Note also that
Keep in mind that this approach is the most important part of machine maintenance.

you can detect some abnormal conditions of the machine

through your senses, for example
normal operating conditions of the machine,

conditions of machined workpieces

©
—

O
LN

W

9,10

11

12

9,10

11

12

Daily Maintenance Check Points




Daily check items

L71620 Scheduled Maintenance

Type

No.

Check item

Check method or point

Before turning
the power on

Coolant level, lubricating oil
level

Check the coolant level with the coolant gauge.
Check the level of lubricating oil in the
transparent tank to make sure that the tank
contains at least one-fourth as much oil as the
tank capacity.

2 | Arrangement of tools and Be careful in particular not to leave any tool or
measuring instruments instrument on or near any moving part of the
machine.

3 |Removal of chips Remove chips from the oil pan as soon as
possible. Take out the chip receiver box and
remove accumulated chips. Be sure to remove
chips according to see section <4.1.4 Removing
chips>.

4 | Has the air equipment been Check if water has accumulated in the drain tank

drained? of the filer regulator. If so, push the drain button
at the lower part using a cloth.

After turning the | 5 | Alarm lamps on the operation |Make sure that the LCD displays no alarm and

power on panel that no alarm lamp is lit on the machine
operation panel.

6 |Lamp operation on the control | Make sure that all push-button switches and

panel lamps on the operation panel work normally.

7 |Rotation of the main spindle |Put your hand in front of the outlet to make sure

and back spindle cooling fans |that it is running normally.

8 | Operation of automatic fire Check if the lamp on the operation panel of the

extinguisher (if installed) automatic fire extinguisher lights indicating the
normal state. Check that the Start button is not
damaged.

After setup 9 | Clamping conditions of tools | Check if any fixing screw is loose between the
tool and the holder and between the holder and
the tool post.

10 | Tool damage Check for any damage to the cutting edge of
each tool.

11 | Adjustment of guide bushing | Check the clearance between the material and

and chuck guide bushing, chucking force of the main
spindle and the back spindle.

12 | Lubrication of sliding parts of |If the sliding parts of the bobbin are dry, apply

the bobbin grease to them.

During machine | 13 | Abnormal noise during Check for abnormal noise from any rotary or

operation operation sliding part of the machine.

14 | Unusual symptom Make sure that the machine is operating as it
should. Check for abnormal noise, temperature,
machine or tool damage, smell.

15 | Lubricating oil pump Check that the motor shaft in the transparent tank
rotates so that the manual pump handle goes up
to the top to naturally fall down once per 30
minutes.

16 | Coolant pump Look into the window in the upper part of the

pump to check that the cooling fan is turning in
the direction of the arrow. Check also that the
coolant nozzle is jetting coolant.
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41.2 Monthly

The monthly maintenance check is required to find out problems and troubles that are not found
out by daily routine checks. Do not omit the monthly maintenance check although it is a little

complicated and time-consuming.
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Monthly Maintenance Check Points
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L71620 Scheduled Maintenance

Type No. Check item Check method Criteria and action
Spindle, back 1 | Overheating of the Stop the spindle after turning it | Touch the housing with
spindle bearing at about 3000 min™" for 30 your hand to make sure

minutes. that it is not hot. Spindle
operation is normal if the
housing is warm.
2 |Degree of the chuck Make a visual check on the Replace the chuck finger
finger wear chuck finger. if it is badly worn.
Headstock, tool 3 | The guide bars for Visually check the guide bar. Clean the guide bar if it is
post feed spindle stock and dirty.
mechanism opposite tool post.
Gang tool post 4 |Lubrication of the tool |Remove the tool spindle cover |Apply lubricating grease
spindle and spur gear |and check for lubrication to the gear if it is dry.
visually and by touching.
Guide bushing 5 | Guide bushing inner | Check the inner sleeve hole Make sure there is no
device sleeve hole visually and by touching. defect such as flaw or

burr.

6 | Chips clogging the Remove the guide bushing front | Remove chips from the
guide bushing front cap. cap.
cap

7 | Chuck and guide Dismount the collect chuck, Clean the inside of the

bushing statues

remove the springs, and then
dismount the chuck sleeve,
intermediate sleeve, and balance
sleeve.

spindle and the removed
parts. Similarly, clean the
guide bushing and the
removed parts.

Coolant device

Check for chip
accumulation in the
areas around the
coolant pump and in
the coolant tank.

Remove the partition from the
side on which the coolant pump
is mounted. See section <4.1.4
Removing chips>. Draw the
coolant tank and check for chip
accumulation in the tank.

Remove chip
accumulation from the
coolant tank and the areas
around and under the
coolant pump.

Lubricating oil
device

Pump unit discharge
amount

Check the manual pump handle
falling speed.

If the handle falls straight
down faster, inspect the

piping.

10 | Damage or oil leak in | Visually check the piping parts |If oil leaks from a piping
lubricating oil piping |and pipes. joint, replace the oil seal
parts or tighten up the joint.

Replace the pipe if it has
been cracked or cut.
Checking the 11 | Check if each cooling | A cooling fan is provided for If a fan is not working
cooling system fan is working the main spindle, the back normally, replace it.
normally. spindle, the guide bushing
motor, and each amplifier in the
electric box, at the mounting
plate of the regenerative
resistor, in the operation panel,
and on the NC unit. Place your
palm near the air outlet of each
fan unit to see if the fan is
working normally.
Checking the 12 | Connector status of Check if the connectors of each |Retighten loose

motor wiring

each motor

motor are firmly tightened.

connectors if any.
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Biannual Maintenance Check Points

L71620 Scheduled Maintenance

41.3 Biannual

A biannual maintenance check is to determine the time for replacement of worn parts and parts

which rarely become defective. These maintenance checks are essential. Perform following

checks every six months in addition to monthly maintenance checks. If it is omitted, a

fundamental serious trouble may occur.
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Type No. Check item Check method Criteria and action
Spindle, back 1 |Runout of the spindle | Apply the dial indicator to the | Spindle operation is normal
spindle straight hole opening of the hole used for | if the pointer falls within

receiving the spindle chuck | the tolerance specified in

sleeve and slowly turn the the inspection table

spindle once. supplied with the machine
(TIRO0.005).

2 | Wear of the chuck Visually check the outer The chuck bobbin is

bobbin circumference of the chuck acceptable if it has not been
bobbin. worn out.
Guide bushing 3 |Slack and tension in * Remove the belt cover to | * Replace the bel if it has
device the timing belt for visually check how much been peeled or cracked
‘ driving the guide the belt has worn. on the surface.
bushing * Press the center part of the |* Make sure that the belt
belt lightly with you finger is tensioned so that the
for its tension. belt and the pulley may
be well engaged without
slipping.

4 | Overheating of the ¢ Stop the spindle after ¢ Touch the housing with
bearing or its rattling turning it at about 3000 your hand to check for
noise during the thrust min™" for 30 minutes. abnormal heat. Check

* Push and pull the sleeve for abnormal noise
manually in the axial during rotation.
direction. * Check for any play.

Coolant device 5 | Operation of the Drain all of the coolant from | Check that the LCD panel
coolant tank float the tank. displays a message that
switch warns the empty of coolant.
Lubricating oil 6 | Operation of the pump |Drain all of the lubricating oil | Check that the LCD panel
device unit float switch from the pump unit tank. displays a message that
warns the empty of
lubricating oil.
Coolant tank and 7 |Fine chips, iron chips, |Check if chips or oil-cake Remove chips and oil-cake
lubricating oil tank oil-cake residues in residues remain at the bottom | residues and charge new
each tank of the tank after draining oil. |oil.
Air sealing device | 8 |Operation of the Reduce the pressure for air Check that the LCD panel

pressure switch

supply

displays a message that
warns the abnormal air
pressure.
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4.1.4 Removing chips

1. Remove larger chips. Open the chip outlet door provided on the lower part of the left side of
the machine, rake out chips with the attached chip remover rod, and close the door.

2. Remove fine chips. Remove the oil splash protection cover provided at the back of the left
side of the machine, gently lift up the chip receiver box, throw away chips, then remount the
chip receiver box and the cover.

Sometimes check whether the filter in the chip receiver box is clogged. Clean the filter with a
wire brush if it is clogged.

3. Remove accumulated chips from the areas around and under the coolant pump. Remove the
oil cover, the chip receiver box, and the partition on the side on which the coolant pump is
mounted. Remove chips around the suction opening of the pump, using a shovel, etc. Return
the cover and chip receiver box to the original positions.

Coolant pump

Partition
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4. When the machine is used for a long time period, very fine chips may accumulate at the
bottom of the coolant tank.
Draw the coolant tank, remove the chip-accumulated floor plate, and clean it as required.
Be sure to disconnect the wiring connectors and the piping joints before separating the
coolant tank from the machine.

Al WARNING

Never discharge coolant for machining with fine chips accumulated at the
bottom of the coolant tank. Chips in coolant may cause a fire or damage to the
coolant pump.

A CAUTION

Be sure to disconnect the wiring connectors before separating the coolant tank
from the machine. Otherwise, the coolant pump cable and the level detection
cable may be damaged.
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4.2 Lubrication
For trouble-free operation, the machine requires lubrication by additionally supplying or replacing
appropriate oils on a regular basis.
This section describes lubrication required for the 1.16/L.20 machine.
4.2.1 Lubrication list
For details of lubrications, see section <4.2.2 Notices for lubrications and oil change>.
Lubricating Position Frequency Volume Lubrication type and name i:]a(}u;:;:;f
Slide lubricating oil pump a 0.8 lit. Mobil Vactra Oil No.2 or its Liquid
equivalent (Viscosity: ISO VG68)
Coolant tank a Depends on |See section <4.2.3 Coolant> Liquid
tank capacity
Gang tool spindle spur gear b Adequate | Mobilith SHC220 or its equivalent | semi-solid
(Unnecessary for U§1R) (Grease of wide application (grease)
temperature ranges for rolling bearing)
Bobbin sliding portion a Adequate | Mobilith SHC220 or its equivalent |semi-solid
(Only for back spindle side) (Grease of wide application (grease)
temperature ranges for rolling bearing)
Bar loader (U10J) rod Weekly Adequate | Mobil Vactra Oil No.2 or its Liquid
equivalent (Viscosity: ISO VG68)
Oil air lubricating device a 1.8 lit. Mobil Vactra Oil No.2 or its Liquid
(Only for USIR) equivalent (Viscosity: ISO VG68)
Lubrication frequency:
a: Indicates that the components/parts should be lubricated during daily inspection if necessary.
b: Indicates that the components/parts should be lubricated during monthly inspection if
necessary.
Contact the manufacturer for recommended lubricant.
. Notes

* The slide lubricating oil pump supplies the lubricating oil to the machine during the power is
on. And the discharge amount of it is adjusted at 2 cc/30min.

* The spindle bearing is lubricated with high quality, long life grease (Isoflex NBU15
manufactured by Cluber), requiring no additional lubrication except an appropriate amount of
the grease used when the spindle bearing is replaced.

* Dispose of the waste oil according to all national laws and regulations.
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4.2.2 Notices for lubrications and oil change
(1) Slide lubricating oil

e When the slide lubricating oil remaining in the tank has come down to Low Level, pour clean
oil into the tank through the oil inlet port until the tank is at full capacity.

 Before starting the machine left off for an extended period of time, repeat pulling up and
releasing the manual pump handle several times to supply lubricating oil to each part of the
machine.

Ask the manufacturer for lubricant for slide equivalent to Exxon Mobil Vactra Qil No. 2.

A CAUTION

Do not push the handle down forcibly. Doing so will cause damage to the gear.

Manual pump handle

Oil inlet port

Slide lubricating oil tank ) Q

Lubricating Oil Pump Unit
(2) Coolant

e The machine tends to become short of coolant in a relatively short time because coolant is
discharged along with chips. You should therefore watch the coolant oil level gauge
periodically to add coolant as required.

A WARNING

Monitor the level and condition of the coolant in the machine every day.
Low or ineffective coolant can result in damage to the tool and a possible fire.
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(3) Gang tool post spindle spur gear lubricating

« Remove the tool spindle cover and apply grease to the teeth of the spur gear located inside the
tool spindle section.

(4) Bobbin sliding portion

» Apply grease on the sliding portion of the spindle bobbin.

Apply grease on each location with the chuck both opened as well as closed.

c
2
w
L2
a

a

«©

Q

@

©

o

S
O

Spindle Bobbin Sliding Portion

Grease application

Back Spindle Bobbin Sliding Portion

(5) Bar loader (U10J) rod

e Pull the rod of the bar loader toward you and apply lubricating oil to the outer periphery.
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A CAUTION

Avoid "empty chucking" (chucking with no bar material).
Doing so may cause the machine to malfunction or damage the collet chuck.

A WARNING

Be sure to make the machine in emergency stop status before applying grease to
the bobbin or spindle.
Otherwise, your hand may be caught in the machine, resulting in a severe injury.
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423 Coolant
4.2.3.1 Applicable machine
Water insoluble coolant (oilness) :Usable with the machine of standard specification

Water soluble coolant :Usable with the machine of special specification (e.g., air sealing)

4.2.3.2 Selection of water insoluble coolant (oilness)
Copper corrosion (100°C, 1h) 1 :Usable with no problem.

Copper corrosion (100°C, 1h) 2 :Basically usable, however, some products have high activity.
Contact the manufacturer of coolant before selecting a
coolant.

Copper corrosion (100°C, 1h) 3, 4 :Do not use. The machine (including electric and electronics
component, resin, and sealant) will remarkably be damaged.

4.2.3.3 Notes on using water insoluble coolant (oilness)

The chemical admixture contained in coolant may be deteriorated by evaporation due to heat
generated during cutting or others. Accordingly, the initial performance may not be expected.
Provide an appropriate maintenance such as replacement interval according to the instruction of
manufacturer.

4.2.3.4 Selection of water soluble coolant
Emulsion (milky white) type :Usable with no problem

Soluble (translucent and transparency) type :Basically usable, however, some products have high
permeability. Contact the manufacturer of coolant

before selecting a coolant.

Solution (transparency) type : :Do not use. The machine (including painted portion,
rotating section, resin, and sealant) will remarkably
be damaged. Some products are called as a synthetic

type.
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4.2.3.5 Notes on using water soluble coolant

To prevent the adherence of rotary section, always open the manual cock of the air seal device
when using a water soluble coolant.

The dilution methods and diluents of water soluble coolants vary depending on the type of
coolant. Follow the instructions provided by the manufacturer of each coolant. Be sure to
check the coolant diluted state every day to keep the appropriate strength of the coolant
solution. When the pH is low (8.0 or less), rust will be generated.

Water soluble coolants offer protection from rust while the machine surface is wet. Once the
machine surface dries, however, it could rust. Apply the rustproof oil while the machine
surface is still wet, to prevent rust.

If the surface of the water soluble coolant appears to be unclean (abnormal), replace the
coolant immediately.

Before starting and after ending operations, remove chips and lightly apply lubricating oil on
the sliding parts of the machine.

& CAUTION

Water soluble coolants have high degreasing strength due to their alkaline
content and this may cause skin inflammation. Be sure to wash your hands
with neutral detergent if you get coolant on them. Especially if you have
sensitive skin, apply a cream or others to protect your skin.
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4.3 Replacement of Worn Parts

Some of the components on this machine have a relatively short operating life. Check the
condition of these parts periodically and replace as necessary. The table below lists the part name,
model number, manufacturer, inspection frequency, and criteria for replacement. The following
sections describe the detailed procedures of replacing these components.

4.3.1 Replacement parts list

See section <4.3.2 Parts replacement> for replacement of the following parts:

Part Name Model Manufacturer Inspection Criteria for
Frequency Replacement
Timing Belt for Driving |960-U5SGT-14 Unitta Every 6 months | Cracked or worn-out
the Guide Bushing (Oil-proof, urethane)
Spindle Collet Chuck FC034-M Citizen Every 3 months Worn-out, damaged
in continuous | chuck inside or
use Abnormal abrasion
Back Spindle Collet FC034-M-K Citizen Every 3 months | Worn-out, damaged
Chuck in continuous | chuck inside or
use Abnormal abrasion
Guide Bushing WFG206-M Citizen Every 6 months | Cracked or worn-out
Rotary Guide Bushing | 7008CD/P4ADBA SKF Every 6 months | Rattle; increasing
Bearing runout; abnormal
noise
Material Feeding Cord | ¢4 nylon cord Citizen - Fracture



L71620 Scheduled Maintenance

4.3.2 Parts replacement
4.3.2.1  Timing belt for driving the synchronous rotary guide bushing device

Motor base plate
Guide bushing drive motor

~ A | K
Motor pulley \{ Q\ ) !lll’ !b1l \\\
Stopper bolt o [

Timing belt ‘

Fixing bolt

Fixing bolt

Tension bolt
Guide bushing body
Guide bushing unit Pulley |
Fixing bolt Flange cover

1. Remove the cover.

2. Loosen the bolt fixing the motor base plate of the guide bushing drive motor and the tension
bolt, move the motor base plate toward you, and loosen the timing belt.

Note

Do not loosen the stopper bolt which works for the stopper when timing belt is fixed and given a
proper tension.

3. Remove the bolts fixing the flange cover provided behind the guide bushing and pull out the
flange cover backward.

4. Loosen and remove the fixing bolts from the flange of the guide bushing unit.

5. Holding the flange, push the guide bushing unit gently to a position where the belt can be
removed. (The guide bushing unit need not be pushed out.)

6. Remove the old timing belt. If you find belt chips adhering to the pulley, remote them at this
time.

7. Engage the new timing belt with the pulley of the guide bushing unit and with the motor
pulley.
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10.

11.

12.

13.

14.

15.

Push the guide bushing unit until it stops and tighten the fixing bolts firmly.

Make sure that the timing belt is engaged right with the pulley.

Tighten the tension bolt to give a proper tension to the belt. In this case, the motor base plate
need not touch the stopper bolt. Be careful not to give any excessive tension to the belt. (The

belt has an initial elongation.)

Tighten the motor base plate fixing bolt and turn the-spindle at 5000 min™ for about eight
hours (for running-in).

When running-in has been completed, stop the spindle and loosen the motor base plate fixing
bolt. Then, tighten the tension bolt until the motor base plate touches the stopper bolt, where
the belt is tensioned appropriately.

Firmly tighten the fixing bolt of the motor base plate.

Remount the flange cover with the oil drain hole facing down, then secure it with the fixing
bolts.

Remount the cover and the right side cover.

A CAUTION

If the flange cover is remounted with the oil drain hole not facing straight down,
oil may enter and damage the bearing. Be sure to remount the flange cover with
the oil drain hole facing straight down.

43.2.2

Spindle collect chuck

See section <7.1 Installing and Adjusting the Chuck> of the Operator's Manual.

43.23

Back spindle collet chuck

See section <7.3 Setting Up the Back Spindle (Type VIII)> of the Operator's Manual.

4324

Guide bushing

See section <7.2 Installing and Adjusting the Guide Bushing Unit> of the Operator's Manual.
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5.1 Failure Detection

The machine may cause a failure even though proper maintenance, including specified periodic
checks, has been performed sufficiently. The machine must be recovered from the failure even in
that case. This chapter describes the procedure for identifying the causes of relatively simple
machine failures and the action required for recovering the machine from them.

5.1.1 Introduction

Once the machine causes a failure, you must take immediate action to prevent the failure from
resulting in a serious accident. For this purpose, you must first use your senses to check for
abnormal appearance of the machine such as damages to its components, abnormal heat
generation, parching smells, abnormal noise.

If a trouble is serious and dangerous, immediately turn off the main circuit breaker.

5.1.2 Failure Detecting Procedure

Detection with alarms

If the machine detects an error or failure, the alarm indicator on the operation panel goes on or blinks.

In this case, see section <5.3 Alarms>.

Detection by interface diagnosis

If the machine causes an unexpected or unknown fault or failure, it may adversely affect machine operation
without generating an alarm.

If this happens, signals of interface (I/F) diagnosis find the failure with checking input/output.

See section <5.5 Mechanical Errors>. I/F diagnosis is also available even when a failure has been
detected with an alarm.

For using I/F diagnosis, see section <5.2 Interface Diagnosis>.

v

Detection by checking the mechanism

If a failure occurs while input/output signals are normal, the possible cause is assumed to be a mechanical
part. Check the mechanical parts to see if the failure is a mechanical transmission fault caused by a loose or
damaged belt or key or a mechanical movement fault caused by a galling slide or damaged bearing.
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5.2 Interface Diagnosis

The machine is controlled by a programmable logic controller (PLC) built into the NC device.
The PLC receives sensor signals (as input signals) and drives parts such relays (using output
signals). Checking the states of input and output signals to and from the PLC is called interface
(F) diagnosis and is performed on the I/F Diagnosis screen. Although I/F diagnosis is very
effective to detect machine trouble, the user requires some technical knowledge. This section
provides general information for effective use of I/F diagnosis.

5.2.1 Operating the I/F Diagnosis Screen

Display the I/F Diagnosis Screen by following procedure.

Procedure

1. Press the Diagnosis key .

The Diagnosis menu appears.

/W LISTSPEC LSTI/F DiagHistoryl | | | |

2. Press the menu key [I/F Diag]. (Skip this step when the I/F Diagnosis screen has already
been displayed.)
The IF Diagnosis screen will appear.

. 00000000 |
00000000,

00000000

_ 00000000
00000000 {
00000000 ) 00000000
00000000 .

00000000,
00000000
00000000

| 00000000 |

[ 00000000 |

00000000
00000000 |
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3. Enter device numbers (XOO for input and YOO for output) in the Device input fields on

screen (using number keys).

INPUT
4.  Press the Input key é> .

The entered device numbers are displayed.

5.2.2 Device Numbers and Display Data

The device number is made up of a letter from the alphabet and a number or numbers following

that letter. Each device number has a specific meaning in the PLC.

There are two kinds of device numbers: bit type device numbers such as X and Y, and data type
device numbers such as D and R. Following is an explanation of the device numbers.

1. Device number (bit type)

| 76543210 HEX

¢ X0000 00000000 OO0
7 6 5 4 3 2 1 0 X0008 00000101 05

X0010 00000000 OO0

X0000 0]0)0j0]0]0JO]O X0018 01010000 50
X7 X6 X5 X4 X3 X2 X1 X0 X0020 10100011 A3
X0028 10000010 82
X0008 oj0|jo0j0j0O0jOj0O]}oO X0030 00000000 OO0

XF XE XD XC XB XA X9 xg | <0038 00001100 0C

xo010 L0l0]0jofojofo]o

X17 X16 X15X14 X13 X12 X11 X10 Status display (1/0)
of the signals
N J corresponding to each
YT device number
The device number is assigned in
each bit

2. Device number (2-byte data type)

76543210 HEX )
rDooos 00000000 00
01100100 64
D0006 10000001 81
00000100 04
D0007 01000010 42
10000100 84
D008 00000010 02
11000000 CO

Data corresponding to
each device number
(2 bytes)

D0005 ojojojo|o0jojofo0 Higher order data

oj1|11]0|0|1]01|0O0 Lower order data

Indicates the value of decimal.

A signal changes according to the machine state and thus you can diagnose the machine state

based on the signal. ’



5.3

5.3.1

Alarms

Error and Alarm Messages
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If an error or alarm occurs, the warning or alarm indicator on the operation panel goes on or
blinks and the message screen appears automatically. Check the message on the screen. The
message screen may not appear automatically depending on the content of the error or alarm. In
that case, press the menu key [Message] to display the message.

Procedure

1. Press the Menu Up/Down selection key to enable the submenu (upper row). (Skip
this step when the submenu has already been selected.)

Press the menu key [Message].

The Message window will then appear.

I ciptic.
DP@RA Coolant oil i

Quit (ESC)

S

& i s Z = Gy
s empty. Auto operation stops end of cycle.

5.3.2 Alarm Lists

5.3.2.1 List of Messages when the Error lamp Blinks

Alarm )
Number Message Symptom Action
MO1 OPERATION ERROR Alarms during the NC run caused by See the Instruction manual
Error No. nnnn operator errors or machine failures are | of the NC manufacturer.
displayed. Use the error number to check
details.
MO02 NEED R.P.RTN Absolute position detector malfunctions, |See the Instruction manual
Error No. nnnn such as deleting the absolute position of the NC manufacturer.
data or the detector failure, occurred.
Use the error number to check details.
Mo03 COLLISION ALARM Specified command causes an See section <5.4.1
interference between two parts. Recovery from Interference
Check Alarm>.
Mo04 AREA ALARM Two parts are in the area where an See section <5.4.1
interference may occur. ' Recovery from Interference
Check Alarm>.
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Alarm No. Message and Symptom Action

OP001 Work counter is full. Auto operation stops end | Press the Reset key after completion of the current

of cycle. cycle.

OP002 Lubrication oil is empty. Auto operation stops | Add lubricating oil.

end of cycle.
OP003 Chip conveyor is overloaded. See section <5.4.8 Recovery from External
’ Device Alarms>.
OP004 Coolant oil is empty. Auto operation stops end |Add coolant.
of cycle.

OP005 External error. Auto operation stops end of The additional external device is malfunctioning.

cycle. Check the device.

OP006 Bar stock is empty. Auto operation stops end of | Add materials to the bar loader shelf.

cycle. '

OP007 Door is opened. Close the door. Close the door. Automatic operation cannot be
performed with the door opened.

OP008 Zero return mode. Other mode is disable. Press a key such as Manual Operation, MDI, or
Auto.

OP009 Mechanical adjustment mode. Other mode is Press a key such as Manual Operation, MDI, or

disable. Auto.

OP011 Main and back spindle synchronous mode. Spindle synchronization is cancelled by specifying
G113 in the program or by pressing the Reset key
when the back spindle stops.

OP012 Bar loader is disconnected. Setting switch No.7 | Set the setting SW 7 to OFF to enable completion

is ON. of preparation of the bar loader.

OP013 Override switch is 0%. Then machine can not | Set the override switch appropriately.

be moved.

OP014 Tool life is reached. Auto operation stops end | Press the Reset key to release the machine from

of cycle. the error. Replace the worn tool.

OPO015 Interference check is disabled. Setting switch | Move the axis outside the interference area. Then,

No.11 is ON. press the menu key [Interference Off] or remove
the check mark from the setting switch "No.11
Interference Check Off", to enable the interference
check.

OP041 Door can not be locked. Please shut the door. | Tightly close the door so that it can be locked.

OP042 Remainings Of Super Option: Indicates the total number of remaining points for
super options.

OP043 In Super Option Selection Indicates the item number of the super option
currently being used.

OP046 Spindle not restarted. Press SPINDLE START | The spindle is standstill. Restart the spindle with

button. the Spindle start key and run the program with the
Start key.

OP050 Intermission of axis movement The axial movement is intermitted since you
release the Start key during the preparation. Press
the Start key or close all doors. (For products
shipped to EC)

OP056 Loader not ready. Machine stops after this The bar loader is not ready. After the machine

cycle. stops, check the bar loader for condition.

OP057 Dry run valid. Setting switch No. 4 is ON. The dry run is enabled. Check the switch setting.

OP059 MST lock ON. Setting switch No. 14 is ON. The auxiliary function is locked. Check the switch
setting.

OP060 Mat. change command. Auto operation stops M55 was issued for single bar loader.

end of cycle.
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Alarm No. Message and Symptom Action
OP063 Bar loader door is open. Close the door. Close the bar loader door. (For dedicated bar
loader)
OP069 Rotation of fan stopped. Auto operation stops | It is likely that the cooling fan is being stopped or
end of cycle. the sensor is malfunctioning. After completion of
the current cycle, check whether the fan is being
stopped due to soiling and/or other causes.
OP070 Please power off. Shutdown test for conductor | The machine has been turned on for 24 hours.
is needed. Turn off the power and turn it on again, and check
electromagnetic switch for functioning. (For
products shipped to EC)
OP102 Oil air lube is empty. Auto operation stops end |Refill the oil in the safe condition after completion
of cycle. of the current cycle.
OP200 Illegal interference check data. Reselect tool The interference check data is illegal. Reset "Bar
holder. stock O.D.", "Back spindle chuck position",
"Front machining holder name", "Front drilling
holder name", and "Back spindle" in the
machining data.
OP201 Guide bush and work on back chuck are Continuing the operation may cause mechanical
interfered. interference. Review the program or issue the M
code for disabling the interference check (M118).
OP202 Guide bush and work basket on back spindle Same as above.
are interfered.
OP203 Guide bush and Work piece separator are Same as above.
interfered.
0OP204 Guide bush and long work supporting unit are | Same as above.
interfered.
OP205 Back drill unit and work on back chuck are Same as above.
interfered.
OP206 Back drill unit and back sp. work basket are Same as above.
interfered.
0P207 Back drill unit and back spindle cap are Same as above.
interfered.
0OP208 Back drill unit and back spindle cap cover are | Same as above.
interfered. .
OP209 Back drill unit and back spindle are interfered. |Same as above.
OP212 Back drill sleeve and work on back chuck are | Same as above.
interfered.
OP213 Back drill sleeve and back sp. work basket are | Same as above.
interfered.
OP214 Back drill sleeve and back spindle cap nut are | Same as above.
interfered.
OP215 Back drill sleeve and back sp. cap nut cover are | Same as above.
interfered.
OP216 Back drill sleeve and back spindle are Same as above.
interfered.
OP218 Back drill sleeve and front drill sleeve are Same as above.
interfered.
OP234 Front drill holder and back sp. work basket are | Same as above.

interfered.
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Alarm No. Message and Symptom Action
OP235 Front drill holder and work on back chuck are | Continuing the operation may cause mechanical
interfered. interference. Review the program or issue the M
code for disabling the interference check (M118).
OP236 Front drill holder and back spindle cap are Same as above.
interfered.
OP237 Front drill holder and back Sp. cap nut cover Same as above.
are interfered.
OP239 Front drill holder and workpiece separator are | Same as above.
interfered.
0OP240 Front drill holder and long work support are Same as above.
interfered.
0OP249 Work separator and long work support are Same as above.
interfered.
OP266 Work chute and opposite tool post are Same as above.
interfered.
OP267 Work chute and work on back spindle chuck are | Same as above.
interfered.
OP268 Work chute and back spindle work basket are | Same as above.
interfered.
OP269 Work chute and back spindle cap are interfered. | Same as above.
OP270 Work chute and front drill sleeve are interfered. | Same as above.
OP271 Work chute and long work supporting unit are | Same as above.
interfered.
OP272 Work chute and Workpiece separator are Same as above.
interfered.
OP273 Front drill holder and front drill sleeve are Same as above.
interfered.
OP274 Front drill holder and workpiece separator are | Same as above.

interfered.
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5.3.2.2 List of Messages Displayed with Alarm Indicator On

Alarm

Number Message and Symptom Action
EXO001 200VAC over current alarm. CB1 or CB2 is See section <5.4.3 Recovery from
activated. Overcurrent Alarm>.
EX002 DC power supply over current alarm. (Fuse F201 or | See section <5.4.3 Recovery from
F202) Overcurrent Alarm>.
EX003 Main spindle motor alarm. The drive unit is alarm See section <5.4.5 Troubleshooting after
status. Main Spindle, Back Spindle, and Tool
Spindle Alarms>.
EX004 Back spindle motor alarm. The drive unit is alarm See section <5.4.5 Troubleshooting after
status. Main Spindle, Back Spindle, and Tool
Spindle Alarms>.
EX005 Gang Tool Spindle Motor Alarm. See section <5.4.5 Troubleshooting after
Main Spindle, Back Spindle, and Tool
Spindle Alarms>.
EXO006 G/B spindle motor alarm. The drive unit is alarm See section <5.4.6 Troubleshooting after
status. Guide Bushing Spindle Alarm>.
EX008 Opposite tool spindle motor alarm. See section <5.4.5 Troubleshooting after
Main Spindle, Back Spindle, and Tool
Spindle Alarms>.
EX009 Back Tool Spindle Motor Alarm. See section <5.4.5 Troubleshooting after
Main Spindle, Back Spindle, and Tool
Spindle Alarms>.
EX011 Spindle motor over heat. Main or back spindle over |If there is trouble or abnormal overheat on
heat. the spindle, turn the power off and contact
the Cincom Service immediately.
EXO051 Coolant pump overload alarm. OLS]1 is activated. See section <5.4.2 Recovery from Coolant
Pump Overload Alarm>.
EX052 Emergency button alarm. Emergency button is Turn the Emergency Stop button clockwise
pressed. to cancel emergency stop.
EXO055 Coolantor medium-press. pump overload. Thermal |Remove the major cause(s) and reset the
activated. thermal relay.
EX101 Bar loader alarm. Bar loader device is in alarm See section <5.4.8 Recovery from External
status. Device Alarms>.
EX102 External alarm 1. Option device is in alarm status. Check the external device.
EX105 Coolant discharge alarm. Discharge amount is See section <5.4.9 Recovery from Other
decreased. Alarms>,
EX107 Tool bit breakage alarm. Cut off tool is broken. See section <5.4.9 Recovery from Other
Alarms>.
EX108 Cycle time alarm. Machine stops long time. See section <5.4.9 Recovery from Other
Alarms>.
EX109 Main spindle speed fluctuation alarm. See section <5.4.7 Troubleshooting after
Spindle Related Alarms>.
EX110 Back spindle speed fluctuation alarm. See section <5.4.7 Troubleshooting after
Spindle Related Alarms>.
EX111 Door lock alarm. Door can not be locked correctly. | Check whether the door is normally closed.
Then, retry to clock the door.
EX112 Main spindle overheat. The spindle abnormally See section <5.4.9 Recovery from Other

generates heat.

Alarms>.




L71620 Troubleshooting

Alarm No. Message and Symptom Action

EX133 Bar loader is not ready. Bar loader power is not See section <5.4.8 Recovery from External

turned on. Device Alarms>.

EX143 Cut off tool breakage sensor is incorrect. Check the cut-off tool breakage detection
Sensor. -

EX165 Phase adj. disabled. Turn main/back Sp. more than 1 |Run both spindle and back spindle by at least

rev. one rotation, and specify G899 again.

EX200 Work counter full. Counter is reached required Press the Reset key.

quantity.

EX201 Bar stock empty. No bar stock. See section <5.4.8 Recovery from External
Device Alarms>.

EX202 Lubrication oil empty alarm. Supply the oil. See section <5.4.9 Recovery from Other
Alarms>.

EX203 Coolant oil alarm. Supply the oil. See section <5.4.9 Recovery from Other
Alarms>.

EX204 Oil-air lub alarm. Lub oil level is low. Replenish. See section <5.4.9 Recovery from Other
Alarms>.

EX205 External alarm 2. Option device is in alarm status. Check the optional device.

EX208 Chip conveyor overload. Chip is jammed in the See section <5.4.8 Recovery from External

conveyor. Device Alarms>.

EX210 Bar loader failed to operate normally. The bar loader failed to supply workpiece
normally. Check if it has been caught.

EX211 Tool life alarm. Specified tool's tool life is over. Press the Reset key and replace the worn
tool.

EX212 Bar loader door open alarm. Close the door. Close the bar loader door. (For dedicated bar
loader)

EX213 Material change command. Not allowed for single MS5S5 cannot be used for single bar feeding.

bar spec. Check the program.

EX214 The cooling fan alarm. Fan or sensor are abnormal. | It is likely that the cooling fan is being
stopped or the sensor is malfunctioning.
Check whether the fan is being stopped due
to soiling and/or other causes.

EX300 Illegal spindle power off. Power turned off The spindle was not turned off with the door

incorrectly. opened. Turn the machine main circuit
breaker off and remove the cause(s). (For
products shipped to EC)

EX301 Abnormal feedrate. Axis feedrate exceeded limit. The axis feed rate exceeded the safe level
with the door opened. Turn the machine main
circuit breaker off and remove the cause(s).

, (For products shipped to EC)
EX302 Servo being turned off. Door opened though not Since the door was opened using the door

permitted.

open permit key in an unauthorized manner,
the servo power was turned off. Close the
door or authorize the key. (For products
shipped to EC)
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Alarm No. Message and Symptom Action

EX303 Cycle start disabled. Started although door is open. | An attempt was made to start Automatic
operation with doors opened. Close all doors
and start the Automatic operation.

EX304 Illegal door lock signal. Door lock is faulty. Even when the door was locked, it was
unlocked during the operation. Turn the
machine main circuit breaker off and remove
the cause(s). (For products shipped to EC)

EX305 Safety feedrate exceeded. Exceeded in PH operation. | The feed rate exceeded the safety speed in
the handle feed. Press the Reset key and
cancel the alarm. (For products shipped to
EC)

EX306 Air pressure error The compressed air pressure is too low or
high. Check the setting on the air source or
pressure regulator.

EX400 Machine number not registered. Contact your sales representative.

EX401 Detection of the machine moving,. Contact your sales representative.

EX402 Machine transfer detection alarm. Contact your sales representative.

EX501 Spindle chuck closed. Open spindle chuck. Open the spindle chuck and perform
start-position operation.

EX502 Cut-off tool number on the Machining Data is not Specify the "cut-off tool number" in the

set. machining data.

EX512 Main spindle chucking force is too strong. Adjust the main spindle chucking force.

EX513 Back spindle chucking force is too strong. Adjust the back spindle chucking force.

EX520 Cancel tool nose R compensation (G40) Specify G40 before T code to cancel tool
nose radius compensation.

EX521 Cancel constant surface speed control function. Specify G97 to cancel constant surface speed

(G97) control before specifying the T code.

EX522 You cannot specify this T code. This T code does not exist. Review the
program.

EX524 You cannot specify a value less than "0" for "H" When specifying the "H" argument for

argument. selecting a gang tool, set it to a value greater
than "0".

EX526 Illegal argument is specified. An argument, which must not be specified in
T code, was specified in T code. Review the
program.

EX531 Use same number for X in T1X00 and T5X00. In the front/back simultaneous machining,
specify the same "X" number for T1X00 and
T5X00. Review the program.

EX551 Argument A in G231 block is illegal. The A argument is not specified in G231.

EX555 Designation of the machining pattern is not allowed. |Cancel the current machining pattern and
specify another pattern.

EX580 C axis option for the main spindle is not installed. To specify the C axis indexing command for

main spindle (M18), purchase the C axis
option.
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Alarm No. Message and Symptom Action

EX581 C axis option for the back spindle is not installed. To specify the C axis indexing command for
back spindle (M48), purchase the C axis
option.

EX582 Indexing option for the back spindle is not installed. |To specify the C axis indexing command
(M78), purchase the back spindle indexing
option.

EX583 Indexing angle value must be within 0 to 360. For M28, M78, M18, and M48, specify
indexing angels equal to and greater than "0"
and less than "360".

EX584 Tllegal indexing command specified. Indexing unit angle:

Specify a multiple of (M28: 1°, M78: 1°) as
the spindle indexing angle.

EX590 Back spindle chuck closed. Open the back chuck before specifying
advancing the knock-out bar.

EX591 Back spindle rotating. Stop the back spindle before specifying
advancing the knock-out bar.

EX592 Knock-out can not be advanced to correct position. | See section <5.4.7 Troubleshooting after
Spindle Related Alarms>.

EX620 Remnant bar did not retract. Return the remaining material.

EX621 Remnant bar was not removed. Pull out the remaining material.

EX622 Bar stock empty Supply the bar.

EX623 Material is not in correct position. Check the material position and set the
material properly.

EX624 Abnormal bar feeder sensor. Clean the sensor. Clean the sensor element.

EX625 Abnormal bar feeder sensor. Check the bar feeder Check the sensor for staining.

sensor.

EX701 Tool has not been selected. Select tool. Select a tool with the cursor on the
Preparation screen before executing the
preparation for operation.

EX702 Core cannot be selected for $2.

EX703 DIA cannot be selected for $2.

EX704 Cut-off cannot be selected for $2. Select an appropriate T code on the
Preparation screen, then perform "cut-off
machining."

EX706 You cannot specify "T3000". T code "T3000" can be specified only for
axis control group 2. Review the program.

EX707 No "S" argument is found. When specifying Tcode "T3000 A1", include
the "S" argument.

EX710 Opposite tool post could cause interference. Specify command M140 after T20’s.

EX712 You cannot specify this T code (-"T2000"). T code less than "T2000" does not exist.
Review the program.

EX713 You cannot specify a T code exceeding "T3000" for |T code exceeding "T3000" can be specified

$1 only for axis control group 2. Review the
program.

EX714 You cannot specify a T code less than "T2100" for | T code less than "T2100" can be specified

$2

only for axis control group 1. Review the
program.
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Alarm No. Message and Symptom Action

EX715 You cannot specify this T code (-"T2900"). T code less than "T2900" does not exist.
Review the program.

EX724 The tool nose is over the maximum length. Check the tool for the protrusion, and correct
the tool setting or specify the "Q1" argument
in the T code.

EX725 Z1-Z2 Axes are superimposed. Cancel superimpose | Specify G810 to cancel the Z1-Z2

function. superimposition, and then specify T20s
command.

EX729 Front mach holder on main chuck work may cause | Move the Y1 axis to a safety position, and

interference.

then operate the X1 axis.
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5.3.2.3 NC Alarm messages

Alarm No. Message Symptom Action
S01 SERVO ALARM:PR Servo system error. See the Instruction manual of
Error No. nn Use the error number to check for | the NC manufacturer.
details.
S02 INT PARAM ERR Error in parameters sent to the See the Instruction manual of
Error No. nn servo amplifier from the NC. the NC manufacturer.
S03 SERVO ALARM: NR. Servo system error. See the Instruction manual of
Error No. nn Use the error number to check for | the NC manufacturer.
details.
S04 SERVO ALARM: AR Servo system error. See the Instruction manual of
Servo system error. Use the error number to check for | the NC manufacturer.
details.
S51 PARAMETER ALARM Tllegal value entered for the servo | See the Instruction manual of
- Warning No. nn parameters. the NC manufacturer.
S52 SERVO WARNING Servo system error. See the Instruction manual of
Error No. nnnn Use the error number to check for | the NC manufacturer.
details.
Battery voltage drop The battery voltage, which is
009F supplied to the absolute position
detector of servo motor, has
dropped.
Y02 SYSTEM ALARM Error in data transmission between | See the Instruction manual of
Error No. nnnn the NC and the servo amplifier. the NC manufacturer.
Use the error number to check for
details.
Y03 AMP. UNEQUIPPED Servo amplifier not equipped See the Instruction manual of
properly. the NC manufacturer.
YO05 INT PARAM ERR Error in parameters used to turn the | See the Instruction manual of
FError No. nnnn NC power on. the NC manufacturer.
Use the error number to check for
details.
Y06 mcp_no ERROR Mismatch between the MCP and | See the Instruction manual of
Error No. nnnn the axis parameters. the NC manufacturer.
Use the error number to check for
details.
Y07 AMPLIFIER POWER OFF | Servo system error. See the Instruction manual of
Servo system error. Use the error number to check for | the NC manufacturer.
details.
Y51 PARAMETER ERROR Parameter error occurred while See the Instruction manual of
Error No. nnnn some control axes were moving, the NC manufacturer.
Use the error number to check for
details.
Znn XXXXX NC system alarm. See the Instruction manual of
Use the error number to check for | the NC manufacturer.
details.
752 Battery fault xxxxx The voltage of the battery which is | See the Instruction manual of

mounted on the NC control unit has
dropped.

the NC manufacturer.




5.3.3 Stop Codes

Stop codes represent the states in which the NC unit has been stopped in a certain condit

Alarm No. Message Symptom Action
TO1 CAN'T CYCLE ST NC can not start automatic See the Instruction n
Error No. nnnn operation in the stop status. the NC manufacturer
Use the error number to find more
information.
T02 FEED HOLD A certain condition caused the See the Instruction n
Error No. nnnn automatically operating NC unit to | the NC manufacture:
halt automatic operation.
Use the error number to find more
information.
T03 BLOCK STOP During automatic operation, the See the Instruction 1
Error No. nnnn NC stopped program execution at | the NC manufacture

the end of 1 block.

Use the error number to find more
information.




st-Alarm Actions

s section describes the proper actions required to identify and correct the machine problem.
> solutions provided are those to some of the most common problems. Call the Cincom Service
ice if the problem cannot be located or is beyond the scope of this manual.

ecovery from Interference Check Alarm

terference Check

» machine checks for interference among the components.

Gang tool post

Back tool post

terference check function recognizes rough shape of the machine according to the
1ing data and checks for interference among components by the data.

> to set the machining data correctly.

CAUTION

C unit does not have exact dimensional or geometrical data on the components
L 16/1.20 machine when checking for interference between them.

lingly, components may interfere with each other while the interference check
has not been generated, or the interference check alarm may be generated while
2em to have no chance of interference.

1ould therefore perform visual check for interference in combination with the
"ence check function of the machine.
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5.4.1.2 Troubleshooting after M03 Interference Check Alarm

Procedure

1.

RST
Press the Reset key .

The error indication disappears.

5.4.1.3 Troubleshooting after M04 Interference Area Alarm

Procedure

Press the Manual key .

The Manual key lamp goes on and the Handle Feed screen appears.

Press the Menu Up/Down selection key DZ
The submenu (upper row) will be enabled. (Skip this step when the submenu has already
been selected.)

Press the menu key [INT.IVLD].
The interference check is disabled.

Use the arrow keys [ ' } and l ] to select the axis to be free from interference, then

turn the handle to escape the interfering object.
The alarm indicator goes off.

Press the menu key [INT.IVLD].
The interference check is enabled.

The interference check function can be disabled for only specific components by specifying
M118 (interference check disable command) and M 119 (interference check enable command)
in the program.

The interference check alarm is generated by an error either in the program or in operation.
Try to create and use the program without generating the interference check alarm.
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5.4.2 Recovery from Coolant Pump Overload Alarm

5.4.2.1 Troubleshooting after EX051 Coolant Pump Overload Alarm

Procedure

\,A 1. Check the thermal relay OLS]1.

When the relay has been tripped:

e The coolant motor has been overloaded. Check the oil level and condition of coolant.
Also check if the pump has been overloaded by clogging chips, resulting in
degradation in suction force.

e The thermal relay has been set to an improper value.

The possible cause of tripping the relay is either of the above two conditions. Remove

the cause and go to step 2.

When the relay has not been tripped:
o The possible cause is a disconnected signal line. Remove the cause and go to step 2.

2. Turn the main circuit breaker off, reset the thermal relay, then turn the main circuit breaker
on.
The alarm indicator will go off.

® You can check whether the thermal relay has been tripped depending on the reset lever status.
If the relay is tripped, the reset lever pops out, exposing the A mark. To release the tripping
status, press the reset lever. Turn the adjustment knob to set the preset value. Be sure to turn
off the main circuit breaker to operate the thermal relay.

e See Section <5.4.2.2 Resetting a Thermal Relay> for resetting a thermal relay.



5.4.2.2 Resetting a Thermal Relay

Procedure

L71620 Troubleshooting

A DANGER

Be sure to turn off the main breaker of the machine before starting the work.

Failure to do so will result in death or serious personal injury from electric shock.

1. Turn off the main breaker of the machine according to the procedure in section <5.1
Turning On/Off the Power> in the Operator's Manual, then open the door of the front electric
device box to check the thermal relay.

2. When the thermal relay works, the trip rod (green) becomes invisible. To reset the tripped

state, push the reset bar.

3. Close the door of the front electric device box.

Reset bar

/ Trip rod (green)

N

Adjustment dial

Thermal relay symbol

Setting current

Usage

OLS1

2.1A

For coolant pump motor

e The thermal relay can be set up with the adjustment dial.
o If the same thermal relay works after operation is restarted, eliminate the main cause of the

alarm.
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Thermal relay OLS1

!
|
|
i,
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Recovery from Overcurrent Alarm

5.4.3.1 Troubleshooting after EX001 200VAC Over Current Alarm

Procedure

Check the circuit protector CP1.

If CP1 has been tripped (with the handle lower than the ON position but not at the
OFF position)
o Check if the 200-volt circuit has been short-circuited.
o Check if a load exceeding the specified current has been connected.
If one has been connected, use a different power supply.
The possible cause of tripping the circuit protector is either of the above two conditions.
Remove the cause and go to step 3.

When CP1 has not been tripped (with the handle completely at the ON position)
¢ Goto step 2.

Check the circuit protector CP2.

If CP2 has been tripped (with the handle lower than the ON position but not at the
OFF position)
e Check if the fan motor circuit has been short-circuited.
o Check if the fan motor has been locked without running.
The possible cause of tripping the circuit protector is either of the above two conditions.
Remove the cause and go to step 3.

When CP2 has not been tripped (with the handle completely at the ON position)
o The possible cause is a disconnected signal line. Remove the cause and go to step 3.

Turn the main circuit breaker off first. Set the circuit protector handle down to the OFF
position, push the handle back up, then turn the main circuit breaker on.

Circuit protector
CP1, CP2

Circuit protector



L71620 Troubleshooting

List of Circuit Protectors and Fuses

Symbol | Capacity Use
CP1 15A 200VAC circuit v
(Lubricating oil pump, bar loader, coolant pump, chip conveyor, etc.)
Cp2 S5A Fan motor

If the same circuit protector is actuated again when the machine restarts, the cause must be
removed completely.

Location of circuit protector

Circuit protector CP1, CP2
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5.4.4 Troubleshooting when 24 VDC power supply fails

Procedure

1. Turn off the main breaker of the machine according to the procedure in section <5.1
Turning On/Off the Power> in the Operator's Manual, then open the door of the front electric
device box to check the fuse.

When the fuse has burned out:
e Check if any of the DC power lines (24 VDC, 5 VDC or 0V line) is short-circuited.
e Check if the total connected load exceeds the capacity of fuse.
If so, connect another power supply to the machine to supply sufficient power.
The possible cause is either of the above two conditions. Remove the cause and go to
step 2.

When the fuse has not burned out:
e Any of the DC power lines (24 VDC, 5 VDC or 0V line) may possibly be
disconnected. After removing the cause of the fault, proceed to step 3.

2. Remove the burned fuse and replace it with a new one properly. Then go to step 3.

3. Close the door of the front electric device box, then turn on the machine according to the
procedure in section <5.1 Turning On/Off the Power> in the Operator's Manual.

Window
If the fuse is burned out, you can view the
/ spring (metal piece) through the window.

If the same status recurs after operation is restarted, remove the main cause of the alarm.
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F201
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5.4.5 Troubleshooting after Main Spindle, Back Spindle, and Tool Spindle Alarms

EXO003
EX004
EXO005
EX008
EX009

Main spindle motor alarm

Back spindle motor alarm

Gang tool spindle motor alarm
Opposite tool spindle motor alarm
Back tool spindle motor alarm

When one of the above PC alarms occurs, the machine stops and an NC alarm also occurs. For
details and causes of alarms, see the NC Alarm Table of the Instruction manual of the NC
manufacturer.

5.4.6 Troubleshooting after Guide Bushing Spindle Alarm

Troubleshooting after EX006 G/B Spindle Motor Alarm

Procedure

1. Check the chucking force of the main spindle.

If the chucking force is insufficient:

e Adjust the chucking force.

When the chucking force is appropriate:

e An NC alarm may occur along with the above PC alarm. For details and causes of

alarms, see the NC Alarm Table of the Instruction manual of the NC manufacturer.
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5.4.7 Troubleshooting after Spindle Related Alarms

5.4.7.1 Troubleshooting after EX109 Main Spindle Speed Fluctuation Alarm

Procedure

1.

Manually rotate the main spindle with the main circuit breaker off.

If the main spindle won't turn or feels extremely heavy:
e The main spindle may have a mechanical failure.

When the main spindle rotates normally:
e (o to step 2.

Check if the main spindle is heavily overloaded with the tool (drill) which has been chipped,
broken, or worn down.

If the tool (drill) has been chipped, broken, or worn down:
e Replace the tool.

When the tool is normal:
e Go to step 3.

Turn on the power supply of the machine and manually turn the main spindle to check if the
spindle speed S1 displayed on the screen is 0.

If S1is O:
e The encoder cable has been disconnected or the connector is loose.
e The encoder is faulty.
e The NC unit is faulty.
The possible cause is one of the above three conditions.

Visually check the encoder cable for discontinuity and check for looseness of its connector.
Call the Cincom Service Office if you find no problem with the encoder cable.

If the S1 value varies:
e Go to step 4.

Remove the material first. Execute the spindle speed change detection OFF command (M97)
in MDI mode, then execute M3 S1=1000 to turn the spindle at 1000 min™ to check whether
the spindle speed S1 on the screen falls within the range of 1000+100 min.

If the S1 value is within 1000+100 min-1:
e The spindle speed change detection level has not been set to the standard value. For
changing the setting, refer to see section <7.6 Command for Detecting Spindle
Speed Changes> in the Programmer's Manual.
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If the S1 value is outside 1000+100 min-1 or the main spindle motor alarm is raised:
e The encoder is faulty.

The spindle speed has not been adjusted appropriately.

The spindle motor is faulty.

The encoder cable has been disconnected or the connector is loose.

The spindle servo amplifier is faulty.

The NC unit is faulty.

The possible cause is one of the above six conditions.

Visually check the encoder cable for discontinuity and check for looseness of its connector.
Call the Cincom Service Office if you find no problem with the encoder cable or if the
procedure for recovery from the main spindle motor alarm fails to remove the alarm.

5.4.7.2 Troubleshooting after EX110 Back Spindle Speed Fluctuation Alarm

Procedure

1.

Manually turn the back spindle with the main circuit breaker off.

If the back spindle won't turn or feels extremely heavy:
e The back spindle may have a mechanical failure.

When the back spindle turns normally:
o Gotostep 2.

Check if the back spindle is heavily overloaded with the tool (drill) which has been chipped,
broken, or worn down.

If the tool (drill) has been chipped, broken, or worn down:
e Replace or re-polish the tool.

When the tool (drill) is normal:
o Go to step 3.

Turn on the power supply of the machine and manually turn the back spindle to check if the
spindle speed S2 displayed on the screen is 0.

If S2 is O:
e The encoder cable has been disconnected or the connector is loose.
e The encoder is faulty.
e The NC unit is faulty.
The possible cause is one of the above three conditions.

Visually check the encoder cable for discontinuity and check for looseness of its connector.
Call the Cincom Service Office if you find no problem with the encoder cable.

If the S2 value varies:
e Gotostep 4.
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4. Remove the workpiece first. Execute the spindle speed change detection OFF command
(M87) in MDI mode, then execute M23 S2=1000; to turn the spindle at 1000 min™ to check
whether the spindle speed S2 on the screen falls within the range of 1000+100 min™.

If the S2 value is within 1000100 min™:
¢ The spindle speed change detection level has not been set to the standard value. For
changing the setting, refer to see section <7.6 Command for Detecting Spindle
Speed Changes> in the Programmer's Manual.

If the S2 value is outside 1000+100 min™ or the back spindle motor alarm is raised:
e The encoder is faulty.

The spindle speed has not been adjusted appropriately.

The back spindle motor is faulty.

The encoder cable has been disconnected or the connector is loose.

The back spindle servo amplifier is faulty.

The NC unit is faulty.

The possible cause is one of the above six conditions.

Visually check the encoder cable for discontinuity and check for looseness of its connector.
Call the Cincom Service Office if you find no problem with the encoder cable or if the
procedure for recovery from the main spindle motor alarm fails to remove the alarm.

5.4.7.3 Troubleshooting after EX592 Knock-out Can Not Be Advance to Correct Position

Procedure

1. Check if the workpiece has been caught in the back spindle.

If so:
¢ Remove the workpiece.

If not:
o The diameter of the knock-out jig is larger than the chuck size.
¢ The knock-out bar has been bent.
Check the knock-out bar which may have been caught for either of the above reasons.
Call the Cincom Service Office if the knock-out bar has no problem.
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5.4.8 Recovery from External Device Alarms

5.4.8.1 Troubleshooting after EX133 Bar Loader is Not Ready

Procedure

For a dedicated bar loader:

4

1. Check the indicator on the Power key D _| of the bar loader.

When the indicator is off:

’
e Press the Power key of the bar loader.

If the indicator is on:
o The NC unit may be faulty. Call the Cincom Service Office.

For another bar loader:
1. Check the power supply of the bar loader.

When the power is off:
e Turn the power on.

If the power is on:
e The cable has been disconnected or erroneously wired.
e The NC unit is faulty.
o The bar loader is faulty.
The possible cause is one of the above three conditions. Follow the bar loader
maintenance procedure to check the bar loader and cable. Call the Cincom Service
Office if neither of them has any problem.

5.4.8.2 Troubleshooting after EX101 Bar Loader Alarm

Procedure

1. Check the conditions of the bar loader.

If an alarm has been raised:
o Reset the alarm.

If no alarm has been raised: ,
e The bar loader has been wired erroneously or the cable has been disconnected.
e The NC unit is faulty.
The possible cause is either of the above two conditions. Check the cable. Call the
Cincom Service Office if the cable has no problem.
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If the machine is equipped with an automatic bar loader (excluding a dedicated bar loader),
contact the bar loader manufacturer.

5.4.8.3 Troubleshooting after EX201 Bar Stock Empty

Procedure

1. Check whether there are materials on the bar loader.

When the bar loader has no material:
e Replenish the bar loader with materials.

If the bar loader has materials:
e The stock bar detection sensor is faulty.
e The bar loader has been wired erroneously or the cable has been disconnected.
The possible cause is either of the above two conditions. Check the cable and sensor.
Call the Cincom Service Office if neither of them has any problem.

If the machine is equipped with an automatic bar loader (excluding a dedicated bar loader),
contact the bar loader manufacturer.

5.4.8.4 Troubleshooting after EX208 Chip Conveyor Overload

Procedure

1. Check if the chip conveyor has been overloaded with clogging chips or other foreign matters.

If the chip conveyor has been overloaded:
¢ Remove the cause.

When the chip conveyor is normal:
o Refer to the Operator's Manual for the chip conveyor.

The chip conveyor requires cleaning at regular intervals. To clean the conveyor, detach it from the
machine body to remove fine chips.
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5.4.9 Recovery from Other Alarms

5.4.9.1 Troubleshooting after EX108 Cycle Time Alarm

Procedure

If a program raises a cycle time alarm whenever it is executed

1. Check if the program cycle time is exceeding the set time (the standard setting is 30
minutes).

If the cycle time exceeds the set time:
e Extend the set time.
To measure the actual cycle time, run the program for one cycle with the cycle time
check disabled (by setting the "Bit 1" of parameter #1 on the BIT SELECT screen to
"1" according to see section <5.6.2 PLC Bit Selection Parameter Setting>.

A CAUTION

Disabling the cycle time check prevents the machine from raising an alarm even if the
machine causes an unexpected failure. Be sure to enable the cycle time check except
when measuring the cycle time for determining the setting.

When the cycle time does not exceed the set time:
e Goto step 2.

2.  Run the program for one block, then check the NC operation status display when the
machine makes no response with the Start key lamp remains on, to pressing the Start key.

Operation status display

Symbol Status
EMG Emergency stop
RST NC reset
RDY Ready for operation

Automatic operation

SYN Being queued for synchronization
CRS Waiting until axes cross
STP Being stopped
HLD Being held
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When both of axis control groups 1 and 2 are in the SYN status (being queued for
synchronization):
Axis control groups 1 and 2 are being stopped by different queue commands. Modify
the program so that the queue commands for axis control groups 1 and 2 are of the
same command sequence.

When one of axis control groups 1 and 2 has no status display (automatic operation)
and the other has a status display of SYN, or when both of them have no status
display:
The block being executed for the axis control group with no status display contains a
command for which no completion signal has been issued.
If the same block contains multiple commands which can be specified alone, specify
them in different blocks and execute them one by one to identify the command that
stops operation.

If the machine stops with a cutting block such as G1, G2, or G3:

A per rotation feed command (G99) may be suspected while neither the spindle nor the
back spindle is rotating.

If the cutting block contains no rotation command, insert one before that block. If the
cutting block contains one, see section <5.5.2 Main Spindle Does Not Rotate during
Automatic Operation> to remove the cause of stopping operation, then run the program
again.

If the machine has stopped with an M code:

The M code may be illegal or the condition for completing the M code may not have been
satisfied. After making sure that the specified M code is not illegal, check whether the
command-specified operation has been performed or not (for example, whether the chuck
has been closed completely, stopped prematurely, or left open with M6 specified). Then,
take action appropriately depending on the result of the check.

If the machine has stopped with any other command:
Call the Cincom Service Office.

When the program is run to the end:
e The program may not contain M02.
Check the program and insert M02 if it is not included.

If the program sometimes results in an alarm:
o The program stops running at such a G or M code as described above.
e The "door open" signal is issued because of imperfect contact of the door switch
while the door has been closed.

o Select a PLC constant of #3 (in 0.1 seconds) to set the cycle time.

e The cycle time can be set up to 32400 (54 minutes).

e See section <5.6.1 PLC Constant Setting> for how to read the PCL-Data screen.
e The M codes for resetting the cycle time count are M1, M56, M57, and M2.

e The cycle time is checked only in automatic operation mode.
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5.4.9.2 Troubleshooting after EX105 Coolant Discharge Alarm

Procedure

RST
1. Press the Reset key to remove the alarm and adjust the coolant flow rate according to

the adjustment instructions for the coolant flow rate detector (U52R), which are provided
after this procedure.

If the alarm is raised as soon as you press the coolant switch to adjust the flow rate
(Process 3):
o The coolant tank may be short of coolant. Check the oil level and replenish the tank
if coolant is short.
o The filter in the coolant tank may have been clogged, preventing coolant from
reaching the suction opening of the pump. Clean inside the tank.
e The flow rate sensor may be defective. Fully turn the "set value adjusting
potentiometer" counterclockwise. (Process 7)

If the "alarm output indicator LED" does not come on:
o Replace the flow rate sensor because it seems to be defective.

If the "alarm output indicator LED" comes on:
o The flow rate seems to have not been adjusted correctly. Adjust the flow rate over
again.

When the flow rate can be adjusted as described in the procedure:

e The filter in the coolant tank may have been clogged, taking time for coolant to
return to the suction opening of the pump. Clean inside the tank.

e The flow regulating valve may have been too tightened or the "set value adjusting
potentiometer" may have not been adjusted correctly. Leave the coolant supply
system as it is for further observation. If the alarm persists, call the Cincom Service
Office.

The coolant flow rate detector is an option.
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Adjustment of the Coolant Flow Rate Detector (U52R)

If the coolant flow rate becomes too low to be applied to the cutting point for some reason, an
accident such as a fire hazard may result. The coolant flow rate detector (US2R) detects the
decrease in coolant flow rate to automatically stop operation of the machine.

e The coolant flow rate varies with temperature. To distinguish between the variation in flow
rate under steady conditions and its abnormal decrease, set the alarm generating flow rate to
2/3 or less of the normal service flow rate. The normal service flow rate must assume the valve
to be fully opened.

e This device does not operate at a coolant temperature of 15°C or less at startup of the machine.
When the machine starts operation early in the morning in winter, for example, the device
therefore remains disabled until the coolant temperature rises (to 15°C), requiring the operator
to monitor the coolant flow rate. Once the coolant temperature has reached 15°C, the device
remains enabled without being disabled even when the temperature is lowered by some factor
in the environment, providing its flow rate detecting function.

Thermistor temperature
sensing element

Coolant pump

Flow rate sensor
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Names and Functions

The coolant flow rate detector consists of the flow rate sensor and the coolant temperature setting
unit.

B Flow rate sensor

e Flow rate LED indicators
The nine flow rate indicators show the relative current flow rate by their on/off state. (The
leftmost indicator is always lit while the flow rate sensor is powered on even when the flow rate
is 0.)

e Alarm flow rate LED indicator
This indicator blinks to indicate the preset flow rate limit for alarm. The LED indicating the
current alarm flow rate setting keeps on blinking. One of the nine flow rate indication LEDs
serves as this setting indication LED.)

¢ Alarm output LED indicator
This indicator is on while the flow rate is normal. When the flow rate falls under the preset
flow rate, this indicator goes off.

¢ Potentiometer to set flow rate for alarm
This potentiometer is used to set flow rate for alarm. Turn the control clockwise to increase
the flow rate.

e Potentiometer to control a flow rate range
This potentiometer is used to control the sensitivity of the sensor. Turn the control
counterclockwise to increase the sensitivity of the sensor.

Flow rate LED indicator

Alarm flow rate LED indicator

'YX XX XX

Set-point Range

@ c:(..

Alarm flow rate setting potentiometer o .
Flow range adjusting potentiometer

Alarm output LED indicator
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m  Coolant temperature setting unit (consisting of a setting unit, an indicator, and a
thermistor thermometer)

e Flow rate sensor valid LED indicator
This indicator indicates that the flow rate sensor function is enabled. The sensor function can
detect flow rate for alarm when it is in the valid flow rate range (15°C or more) but cannot
detect it outside the valid flow rate range (when the indicator is off).

¢ Indicator
This indicator shows the temperature of the coolant which is always measured by the

thermistor thermometer.

e Setting unit (on the operation panel)
This unit sets a valid temperature range of the flow rate sensor (normally, 15°C).

Flow rate sensor valid LED indicator Operation panel

Indicator
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Adjustment procedure of coolant flow rate detector

Procedure

10.

Make sure that the dial on the setting unit points to 15°C.
(Open the operation panel to read the dial scale on the setting unit.)

Stop the flow of coolant and turn the power supply on.

When the power supply is turned on, all flow rate LED indicators come on, then all the
indicators except the leftmost one go out a few seconds later. Start adjusting the flow rate
after they have gone out.

Discharge coolant and set the coolant flow rate to the normal value (with the valves fully
opened for normal use).

Make sure that the indicator shows that the coolant temperature is 15°C or more.

Slowly turn the control of the flow rate range adjusting potentiometer until the leading eight
or nine flow rate indicators light.

Turn the coolant supply valve to reduce the coolant flow rate down to the alarm flow rate
(2/3 or the flow rate for normal use) while observing that the coolant is applied to the
machining position correctly.

Fully turn left (counterclockwise) the control of the flow rate adjusting potentiometer.

Slowly turn right (clockwise) the control of the flow rate adjusting potentiometer until the
alarm output LED indicator goes off.

Set the coolant flow rate back to the normal value and make sure that the alarm output
indicator LED comes on.

If the difference between the normal flow rate and the alarm flow rate is little, the alarm
output indicator LED may not light even when the coolant flow rate is set back to the normal
value and the alarm will not be released. In such a case, turn the power supply off and turn it
on back, set the alarm flow rate to a smaller value, then repeat steps 7 to 9.

Reduce the flow rate of coolant slowly to make sure that the alarm is generated when the
flaw rate reaches the flow rate setting.
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5.4.9.3 Troubleshooting after EX107 Tool Bit Breakage Alarm

Procedure

1. Make sure there is no material left without being cut off.

If there is material not cut off:
¢ Replace the cut-off tool.

If there is no material:
o Go to step 2.

2. Check if chips have been jammed around the guide bushing.

If chips have been jammed:
¢ Remove chips.

When chips have not been jammed:
e The sensor is poorly adjusted.
e The sensor is failed.
e The sensor cable is disconnected.
The possible cause is one of the above three conditions. Check the cable and sensor.
Call the Cincom Service Office if neither of them has any problem.

The cut-off tool breakage detection device is an option.

5.4.9.4 Troubleshooting after EX112 Main Spindle Overheat Alarm

Procedure

1. Check if the fan motor for the spindle cooling system is driving normally.

When the fan motor has stopped:
e Fan motor trouble
e Disconnection of the fan motor power line

When the fan motor is driving:
e Mechanical trouble such as the spindle motor bearing
e Temperature sensor trouble
e Temperature sensor cable disconnection
The possible cause is one of the above three conditions. Call the Cincom Service Office
if neither of them has any problem.
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5.4.9.5 Troubleshooting after EX202 or EX204 Lubrication Qil Empty Alarm

Procedure

1. Check the lubricating oil level.

If the lubricating oil level is too low:
e Add lubricating oil.

When the lubricating oil level is acceptable:
o The sensor is faulty.
e The cable has been disconnected.
The possible cause is either of the above two conditions. Check the cable and sensor.
Call the Cincom Service Office if neither of them has any problem.

5.4.9.6 Troubleshooting after EX203 Coolant Oil Alarm

Procedure

1. Check coolant level.

If the coolant level is too low:
e Add coolant.

When the coolant level is acceptable:
o Go to step 2.

2.  Check chips.

If clogging chips prevent the tank from collecting oil:
e Remove chips.

When chips are not clogging:
o The sensor is faulty.
o The cable has been disconnected.
The possible cause is either of the above two conditions. Check the cable and sensor.
Call the Cincom Service Office if neither of them has any problem.

The sensor has a float which goes down as the oil level is lowered, raising an alarm just before
the float reaches the bottom of the tank.

Note, however, that the float reaching the bottom of the tank with no coolant left may be slanted
and not go up next time the tank is charged with coolant.

Since the sensor raises an alarm even with coolant in the tank, in this case, remove the sensor
from the tank and set it back again with the float set horizontally.

Float \\)’JJ_)
Oil level = |
( V

1T

Sufficient coolant Short of coolant Sensor caught
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5.4.9.7 Troubleshooting after Z52 Battery Fault Alarm

It is required to replace the battery which is used for backup of the NC parameters stored in NC
control unit and the machining program.

A DANGER

Be sure to turn off the main breaker of the machine before starting the work.

Failure to do so will result in death or serious personal injury from electric shock.

Be sure to complete replacement work within 30 minutes after powering off the NC unit.
If the new battery is not connected within 30 minutes, the backup data will be lost.

Procedure

1. Turn off the main breaker of the machine according to the procedure in section <5.1
Turning On/Off the Power> in the Operator's Manual, then open the door of the right side
electric device box and verify the location of NC control unit.

NC control unit
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2. Make sure that LEDs and 7-segment indicators on NC control unit are unlit.

7-segment

LED

3. Pull the right side of the front cover of the NC control unit toward you, and open the front
cover.

Front cover ————————p & ~4

BAT connector
Battery holder

Connector coming from battery

4. Remove the connector coming from the battery out from the BAT connector on the NC
control unit. Then, take the battery out of the battery holder.

5. Put the new battery into the battery holder. Then connect the connector coming from the
battery to the BAT connector on the NC control unit.

6. Close the front cover of the NC control unit. Confirm that the cover is securely caught to the
claw and click sound is heard.

7. Close the right side door of the electric device box.

Continous battery backup time: 45,000 hours (at ordinary temperature. Shortened by the
temperature deviation)
Useful life of battery: Approx. 5 years from manufactured date

Battery for replacement: Q6BAT BKO0-C10811HO03 (made by Mitsubishi Electric)
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5.4.9.8 Troubleshooting after S52 Battery Voltage Drop 009F

It is required to replace the battery which is used for backup of the position data stored in absolute
position detector of AC servo motor.

Conduct this work with the NC power being on. Otherwise, the stored absolute position data will
be lost.

A DANGER

Replacement of the battery for backup of servo motor position data shall be conducted
with the powers of machine and the NC unit being on. Do not perform any other
operation than the procedures described below. Otherwise, you may be electrically
shocked, resulting in death or serious personal injury.

Procedure

1. Turn on the main breaker of the machine according to the procedure in section <5.1
Turning On/Off the Power> in the Operator's Manual, then turn on the NC unit and open the
door of the front electric device box.

2. Loosen the screw securing the battery box, and remove the cover.

Battery box

3. Take the old battery out of the battery box, and put the new battery into the box. In this time,
pay attention to orientation of the battery.

4. Close the cover of the battery box and tighten the screw to secure the battery box.

5. Close the door of the front electric device box.

Continous battery backup time: 50,000 hours (at ordinary temperature. Shortened by the
temperature deviation)
Useful life of battery: Approx. 5 years from manufactured date

Battery for replacement: 2CRS (Lithium battery commercial item)
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5.5 Mechanical Errors
This section describes the troubleshooting procedures for mechanical errors or failures which do

not result in alarms. If the cause of a problem cannot be identified or the problem cannot be
solved, call the Cincom Service Office.

5.5.1 Machine Fails to Start

Procedure

1. Check whether the Start key || 1| is on.

If the indicator is on:
e The override may be 0%.

If the indicator is off:
o Go to step 2.

2. Check YC10 ($1) and YD50 ($2) on the I/F Diagnosis screen with the Start key |1}

depressed.

Checking YC10 and YD50 on the I/F Diagnosis screen
YC10 7 6 5 4 3 2 1 0

W

. YC10
YD50 7 6 5 4 3 2 1 0

YD50

YC10=1, YD50=1
e The NC unit may be faulty.

YC10=0, YD50=0
e Go to step 3.

3. Check whether MDI or AUTO mode has been selected.

If none of those mode has not been selected:
e Select the mode in which the machine can be started automatically.

If MDI or AUTO mode has been selected:
¢ Go to step 4.
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4. Check whether setting switches 18 ($1 cycle start) and 19 (82 cycle start) have been checked.

If the switches have not been checked:
o Check the switches.

If the switches have been checked:
e GotostepS.

5. Check whether an alarm has occurred.

If an alarm has occurred:
o Reset the alarm.

If no alarm has occurred:

e The Startkey ||[_1]|| is faulty or the cable has been disconnected.

e See section <5.2 Interface Diagnosis> for how to read the I/F Diagnosis screen.
e See section <8.2 Set SW> of Operator's Manual for how to read the Set SW screen.

5.5.2 Main Spindle Does Not Rotate during Automatic Operation

Procedure

1. Enter the main spindle rotation command in MDI mode. (M03 S1=1000).

If the spindle rotates:
e The program may contain a command the specified main spindle rotating command
may not be in the valid format (for example, with SI=OO OO omitted).

If the spindle does not rotate:
e The NC unit is faulty.
o The motor is faulty.
e The drive unit is faulty.
e The cable has been disconnected.
The possible cause is one of the above four conditions. Check the cable and sensor.
Call the Cincom Service Office if neither of them has any problem.
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5.5.3 Back Spindle Does Not Rotate during Automatic Operation

Procedure

1.  Enter the back spindle rotation command in MDI mode. (M23 S2 = 1000).

If the back spindle rotates:
e The program may contain a command the specified back spindle rotating command
may not be in the valid format (for example, with S2=0 0O OO omitted).

If the back spindle does not rotate:
e The NC unit is faulty.
e The motor is faulty.
e The drive unit is faulty.
e The cable has been disconnected.
The possible cause is one of the above four conditions. Check the cable and sensor. Call
the Cincom Service Office if neither of them has any problem.

5.5.4 Tool Spindle Does Not Rotate during Automatic Operation

Procedure

1. Enter the tool spindle rotation command in MDI mode. (M58 S3 = 1000 (Tool spindle)).

If the tool spindle rotates:
e The tool spindle rotating command specified in the program may not be in the valid
format (for example, with S3=0 0O O omitted).

If the tool spindle does not rotate:
e The NC unit is faulty.
e The motor is faulty.
e The drive unit is faulty.
¢ The cable has been disconnected.
The possible cause is one of the above four conditions. Check the cable and sensor. Call
the Cincom Service Office if neither of them has any problem.
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5.5.5 Guide Bushing Alarms

5.5.5.1 Fretting Problem

Procedure

1.

Check the cutting conditions.

1-1. Check whether the spindle speed, feed rate, coolant, and the material and grinding state
of the tool are appropriate for the workpiece to be cut.

1-2. Check whether the tools and tool bits are appropriate with proper rigidity without being
abnormal, such as being worn down, chipped, or damaged.

If the cutting conditions are inappropriate:
¢ Change cutting conditions.

When the cutting conditions are appropriate:
e Go to step 2.

Check whether the clearance and contact between the guide bushing and the material are
appropriate.

If the clearance and contact states are inappropriate:
¢ Remove and clean the guide bushing and drawbar. Mount them back and perform set
clearance adjustment.
o Lap the guide bushing and material to fit them together.
¢ Replace the guide bushing.

When the clearance and contact states are appropriate:
e Gotostep 3.

Check whether the machine has no abnormal vibration with no sliding part rattling and with
the rotary guide bushing unit maintained normally.

If the machine has a problem:
e Problem with the rotary guide bushing
Check if:
— the driving timing belt has been worn.
— the support bearing is abnormal.
¢ Contact Cincom Service Office if the machine has abnormal vibration, a sliding part
is rattling, or if the rotary guide bushing unit is abnormal.

For replacing the belt, refer to the replacement procedure in see section <4.3.2.1 Timing belt for
driving the synchronous rotary guide bushing device>.
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5.5.5.2 Too Large Machining Diameter Fluctuations

Procedure1

For normal level of dispersion in the diametral or longitudinal direction

1. Check the cutting conditions as in steps 1 to 3 in see section <5.5.5.1 Fretting Problem>

Procedure2

Dispersion found with the lapse of time
1. Large fluctuation in the initial state

e Check the initial wear of tools.
e Warm up the machine before re-machining.

2. Long-time dispersion which seems to be thermal variation

o Check whether the room temperature is kept constant.

o Check whether turning on and off of air conditioning has any effect on the machine.

e Check whether the changes in temperature in the morning and evening have any effect on
the machine.

Procedure3

1. Check the following items as factors other than the above:

Check if ball screws in the mechanical system are abnormal in clearance and bearing.

e Check if the spindle is abnormal such as having looseness, runout, or end face runout in
the thrust and radial directions.

e Check if the mechanical or driving system is abnormal in any other point.

If the machine is abnormal as above:
e C(Call the Cincom Service Office.

For replacing the belt, refer to the replacement procedure in see section <4.3.2.1 Timing belt for
driving the synchronous rotary guide bushing device>.
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5.5.5.3 Poor Machining Roundness

Procedure

1. Check the roundness of the material.

o If the material is poor in roundness, the machined workpiece is also poor in roundness.
e Machining a profile or polygonal material results in a workpiece poor in roundness.

If the roundness is appropriate:
o Gotostep 2.

2. Check the cutting conditions as in steps 1 and 2 in ses section <5.5.5.1 Fretting Problem>.

If the cutting conditions are appropriate:
e Go to step 3.

3. For the synchronous rotary guide bushing device, remove the guide bushing and check the
runout and looseness of the tapered part of the opening of the sleeve.

e Much runout degrade the roundness of the workpiece machined.

If the runout or looseness is inappropriate:
e Call the Cincom Service Office.

Adjusting the clearance between the guide bushing and material changes the roundness of the
material.

5.5.5.4 Abnormal Noise during Rotation

Procedure

1. Noise from the rotary guide bushing
Check if:
e the driving timing belt has been worn.
e the support bearing is abnormal.

For replacing the belt, refer to the replacement procedure in see section <4.3.2.1 Timing belt for
driving the synchronous rotary guide bushing device>.
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5.6 Appendix

5.6.1 PLC Constant Setting

Procedure

1.  Press the Diagnosis key on the operation panel.

The diagnosis menu appears.

AU LISTEPEC LSTILF Diagiicionl |||

2. Press the menu key [I/F Diag]. (Skip this step when the I/F Diagnosis screen has already
been displayed.)
The I/F Diagnosis screen appears.

0 Comment

00001000
B 00000000 €

00000000,
00000000! _§

00000000 B0

IHistory FRC_OUT J

3. Use <alphanumeric> keys to enter "1001//M" in the input fields.

INPUT
4. Press the Input key .
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10.

Press the Parameter key .

The Parameter screen appears.

Press the menu key [PLC-Data]. (Skip this step when the PLC Data screen has already been
displayed. If the menu key [PLC-Data] is not on the screen, press the menu key [Menu SEL]
to display the menu key [PLC-Data).)

PLC-Data screen appears.

PLC CONSTANT PARAMETERS 1/ 00 1

Menu SEL

TAB |(TAB
Use the arrow keys @[I], or tab keys to position the cursor on the

item you want to set.

Use <numeric> keys to enter the desired value.

INPUT
Press the Input key @ .

Repeat steps 7 to 9 until all data is set.
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5.6.2 PLC Bit Selection Parameter Setting

Procedure

1. Press the Diagnosis ke on the operation panel.
y P P

The diagnosis menu appears.

/W LISTSPEC I STI/F DiagHistory] .| | [ |

2. Press the menu key [I/F Diag]. (Skip this step when the I/F Diagnosis screen has already
been displayed.)

The I/F Diagnosis screen appears.

O Conent

00000000
00000000
00000000
10000000 ¢
00100000
00000000 _{ 00000000
00000000 B 00000000

| 00000000 | 00000000
00000000 | St 00000000
00000000 { 00000000
00000000 | 00000000!
00000000 ¥ 00000000
00000000, & 00000000 -

_OUT Menu SEL

3. Use <alphanumeric> keys to enter "1001//M" in the input fields.

4. Press the Input key
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5. Press the Parameter key .

The Parameter screen appears.

6. Press the menu key [BIT_SEL]. (Skip this step when the Bit Selection parameters screen has
already been displayed. If the menu key [BIT_SEL] is not on the screen, press the menu key
[Menu SEL] to display the menu key [BIT_SEL].)

The Bit Selection parameters screen appears.

Q)@W@%

TAB |(TAB .
8. Use the arrow keys @@, tab keys , and Page keys 1 J to

position the cursor on the item you want to set.

9. Use <numeric> keys to enter eight bits of data. Or, use the arrow key

'Jor llto

DEL
position the cursor on the bit you want to set, use the Delete key to delete the existing

value, then enter a new value (0 or 1).

INPUT
10. Press the Input key <,> .

11. Repeat steps 7 to 9 until all data is set.
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5.6.3 Checking the Version of Software

Procedure

1. Press the Diagnosis key .

The diagnosis menu appears.

2. Press the menu key [S/W List]. (Skip this step when the S/W List screen has already been
displayed.)
The S/W List screen appears, displaying the version of each software program.

- Commenit |
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5.6.4 Checking the Alarm History

Procedure

1. Press the Diagnosis key .

The diagnosis menu appears.

2. Press the menu key [History]. (Skip this step when the Alarm History screen has already
been displayed.)
The Alarm History screen appears, listing the last 100 alarms generated.

arm Histor

SPEC_LSTII/F DiagHistory A NC ALM |PLC ALM

e The Alarm History screen displays the menu keys [All DSP], [NC ALM], and [PLC ALM].

e Pressing the menu key [NC ALM] displays only the alarms generated from the NC unit.

o Pressing the menu key [PLC ALM] displays only the alarms generated from the PLC (ladder
diagram and macros).

e Pressing the menu key [All DSP] displays both of the NC and PLC alarms.
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5.6.5 Checking the Key-in History

Procedure

1. Press the Diagnosis key .

The diagnosis menu appears on the screen.

/W LISTSPEC L STI/F DiagHistory | [ . [

2. Press the menu key [History]. (Skip this step when the Alarm History screen has already
been displayed.)
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<DT035
5.6.6 Control Box Component Layout KDT036

<DTO037 .

Left ! Right
Mounting direction
See IF board : DT300

Hinge : KDT012

TB1/ Close-up of terminal

Up ! Down

Mounting direction
< | | 3?7'_“ ™
N LU L LU L |
2B E D ﬁ§§§2§33331mnnmgg§§iggg
+ 1+

TB2/ Close-up of terminal

Left

Mounting direction Right plate : DT002
MC3/ Electromagnetic contactor : KDT004
/ MC1/ Electromagnetic switch : KDT003

L002/ DIN rail : KDT014

e ﬂ SK1/ Surge absorption unit : KDT005
== RY4/Relay :KDTO010

TB3, TB4/ Close-up of terminal  TB5/ Close-up ¢ RY4/ Socket : KDTO11

Plate : DT006

BV Bz

XOF

LO05/ DIN rail : KDT041
AVR3/ Powr supply : KDT009

shott 37 1 L001/DIN rail : KDT013

Short ] UNIT1/ Control unit : KCT001

e T

1+

g\ UNIT3/ AC reactor: KCT005
- Plate : DT007
UNIT9/ 1-axis servo amp. module :

' U30%./ Powr supply : KDT008

UNIT8/ 3-axis incorporation servo amp. modul!
‘owr supply : KDT008

UNIT7/ 2-axis incorporation servo

UNIT6/ 3-axis incorporation set






Heat exchanger : KDT201
SP1/ Filter

NBR sponge : KDT204 SP2/ Filter cover
SP3/ Fan motor

NBR sponge : KDT208

NBR sponge : KDT042
NBR sponge : KDT043
Plate : DT014
Heat exchanger box : DT201
NBR sponge : KDT207

NBR sponge : KDT208

Lid : DT202

NBR sponge : KDT203
NBR sponge : KDT204
NBR sponge : KDT205

/ NBR sponge : KDT210

Iiidl

i

1 e E—— i — i '_ f
I B / I—
(:I 0 :‘
K — J—— — |
8 g
o : o|
c—1I I\ p— c—|
Ll—J | L { \ (-] o
“g / _Ijgi V\ ; -
O _ B Y “_H\\ A A _
Coolant pump cable
: WT044
(ﬁ oolant level detector cable i_]
Platez DT205 : WT045
Plate 3 : DT206 NBR sponge : KDT042
Connector box : DT207 .
NBR sponge : KDT205 NBR sponge : KDT043
Bar loader cable : WT043 NBR sponge : KDT209
Plate : DT204

NBR sponge : KDT210 Clamp metal : DT203



Plate :ET006
Screw : KET013

NBR rubber : KET011

PL1/ Indicator lamp : KET002
Power mark : KET014

DRKEY, PROT/ Hole plug : KET008

Y Lamp SW plate : ET004

B

Oo PP SW3/ Select switch : KET003

A A

' 4

Frame : ET002

0o0o0
= =
1=
) OO0 [
’ -% Ol

O 980

GC}@°

HH

0000 p Operation panel

: ETO01

H

)

‘WT048

Cap

Knob : ET003

N D
i '@ i = 1= . =3 o

Screw for stopping the

operation panel from swinging

Stop screw bolt : ET105 Knob : ET104 i
Cover : ET103
3 Operation panel arm: ET10
I

Stop screw bolt : ET105

Supporting column: ET102

{ RS232C cable

/\ Fixing stand : KET009

: KETO010

1noAe Jusuodwo) |aued uoneladpg 2'9'G

Bunooysasjqnoit 029l L1



Water proof lock handle : KET006

Tie mount : KET015

&
s

AT,
A =
.&
2y
%

LCD/ display : KCT002 Front CF card I/F : KCT003

Door lock metal : ET005
Stainless wire rope : KET005
NBR sponge : KET012

MPG/ Manual pulse generator : KET004  Sheet keyboard : KET001
Template (Japanese) : L71620 U22T KET001
Template (English) : L71620 U23T KET001
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5.6.8

IF Board Component Layout
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A208 |ARZ U a—Hh 1 —% (N) SCREW COVER RECEIVER (IN) 1

A208a |ANARMRNL B BOLT M5x10 2

KA201 |R—A% BALL SCREW BNFN2508HSE| 1 THK
-3.5RRGO
+584.5LC5

KA202 |R—AFRPHR— hEi% BEARING 20TABO4DB | 1 set NACHI
-2LR/GW

KA204 | A A3 — SBEL OIL SEAL (SB TYPE) AB1679A3 1 NOK

KA205 [0V 7 O-RING sS85 1 NOK

KA206 |ARZ7 U a—H/3— SCREW COVER 035-250-030 1 |TOKYO SEIMITSU

HATSUJO
KA207 |[myZF v b LOCK NUT KTKA20x1.0 | 1 FUKUDA
Z1 B U tEAEER
L71620 A200

Z1-AXIS FEED MECHANISM




C028a
g/ c028

(

L71620-570T
KCTO014

)

KC001a C002b
co10

C002

L71620

E#E
HEADSTOCK

C000




Pﬁgs PARTS NAME TYPE  |QTY| REMARKS
coot |EEEE HEADSTOCK 1
Co001a |ANARFIEARY (Fhk) SET SCREW M8x20 1
C001b |NARFIEARY (Fh) SET SCREW M6x6 2
co02 |FHET T v b HEADSTOCK BRACKET 1
C002a |ANAFRMHNL BOLT M8x20 4
C002b |[ANARMIEARY (FHk) SET SCREW M6x8 1
c003  |EEEEH— HEADSTOCK COVER 1
coos  (NTTUT HOUSING 1
coos |To4r v b BRACKET 1
Co05a |[ANANRMRL b BOLT M6x20 4
C005b |ARANRMIEARY (FEHE) SET SCREW M5x8 2
coos |EARyv b PIVOT 2
co07 |HRNF— HOLDER 1
co07a |FATE PIN 24x22 2
coo8 (T U UITHMZ FLANGE 1
Co008a |ANAIATARNL b BOLT M4x16 4
co09 |F v b (JISIHEXRY) NUT 1
C009a |[NARFMLERARY (Fh) SET SCREW M4x5 1
C00%b |EF =2 VJEE SEAT M4 1
co10  |[A b yR— STOPPER 1
C010a |[RARFMIEARY (FHk) SET SCREW M3x6 2
Co10b |EF = v SEAT M3 2
Co11 L/ —i LEVER SHAFT 1
Cco12 |EXR PLUG 2
Co13  |FryFxrIL— CHUCKING LEVER 1
Co013a | NANRMILEAXRY () SET SCREW M4x5 1
co14 |(Fry7EEIEY PIN 2
Co14a [EHAC FA D RETAINING RING (C TYPE) 8 2
co15  |[F¥F— KEY 1
Co16 | EfEEH CONNECTING SHAFT 1
co17  |(ByTV S COUPLING 1
C017a |NARFIEAXRY (Fk) SET SCREW M4x5 1
cots |75 vY FLANGE 1
Co018a |ANATFUFANL b BOLT M4x20 4
co19  |F— KEY 2
C019a |NARAMHFNL b BOLT M3x10 4
C020 [EZT7ST BEARING FLANGE 2
C020a |[ANARMHRL B BOLT M6x20 8
co21 |[EETI Y BEARING FLANGE 2
Co021a |ARARAARNL B BOLT M6x20 8
co22 (=Y r RING 2
Co022a |ANATARNL B BOLT M4x10 8
co23 |[v—nyrs RING 2
C023a |[NAFRAHRNL b BOLT M4x10 8
C024 |HAA—EftRY COVER SCREW 2

Fas
L71620 C000
HEADSTOCK




L71620-570T
KCT014

C028a
g/ c028

THA
L71620 C000
HEADSTOCK




P’r\\gs PARTS NAME TYPE  |QTY| REMARKS
co25s |[HT— COLLAR 1
C025a |ARARMHNL B BOLT M4x12 1
co27 |EEMTA N (EEA) WIRING GUIDE 1
Co027a |[RNARMHAEL B BOLT M5x10 2
co28 |ELERA A K2 (M) WIRING GUIDE 2 1
C028a |[ANARMHRNL b BOLT M6x12 2
€029 YA WA RING 4
KC001 [ERER—AXY (FEXAT) BALL BEARING JPF1404- 1 THK
4RRGO
+137LT
KC001a [E b A7 RETAINING RING (E TYPE) 8 1
KCO001b |7RA ARV b BOLT M5x20 4
KC002 |7 v ¥ =T EEh%i) BALL BEARING 7907-T2DB | 1 set NTN
/GMP5
KC003 |# A hir—i DUST SEAL DSI50x58 4 NOK
KC004 |B&ET7 v COIL BUSHING 55x2.6x50 2 | DAIDO METAL
KC005 |B&ET v a COIL BUSHING 55x2.6x50 2 | DAIDO METAL
KCo0s |NARMTS 7 PLUG ST-PA-1/8 4 IHARA
KC1001 |R—L R BALL SCREW R14-4T2-F01 1 PMI
-82-137-0.05R
F#s
L71620 C000
HEADSTOCK




Cc119

Cl14a—¢
C114b—,

L71620

&
MAIN SPINDLE

C100




PQ%T_S PARTS NAME TYPE  |QTY| REMARKS
c101  |=E#Eh SPINDLE 1
c102 |F—tv KEY PIN 1
Cc103 |FHEiF¥ ¥ v SPINDLE CAP 1
cl104 |7V UITHZ FLANGE 1
C104a |[RNARMRNL BOLT M6x20 4
C104b |[ANARMIEARY (EH) SET SCREW M4x8 1
C104c |FATE PIN 23x10 1
c105 |[~NTTr T (FD) HOUSING (FRONT) 1
C105a |ANARMFANL B BOLT M8x20 4
c109 |A—H— SPACER 1
cio  (NTFRIVT BALANCE RING 1
c111 NG T (#8) HOUSING (REAR) 1
Cllla |RNAFRMHFL B BOLT M8x20 4
c12 |75 Y SEAL FLANGE 1
Cl12a |RAFMARL B BOLT M6x12 4
c1M3 |lmra—F—yr7s ENCODER RING 1
C114 |+ b (JIS1#HE*RY) NUT 1
Cll4a |RNAFKFMIERARTY (FH) SET SCREW M4x5 3
Cl4b |EF =z VJE SEAT M4 3
C115 | AR~ I—P— SPACER 1
c17  |¥— KEY 2
c18  |Fr v I MENLF— CHUCK FINGER HOLDER » 1
C118a |[SNARMIEARY (Fk) SET SCREW M4x5 4
c19  |Fx v 7 EEMN FINGER 2
C120 LoS—H LEVER SHAFT 2
c121 YAV DAt RING COVER 1
C121a |F/hx¥ SCREW M4x8 2
c122 |7 v b (JISI#EXRY) NUT 1
C122a |AAFKFIEARY (FHk) SET SCREW M6x6 1
C123 | RV LOCK KEY 1
C124 |m—&— ROTOR 1
Cc125 |EZH PLUG 1
c126 |EEH# PLUG 3
KC101 |[BEMEAET X o T Rz BALL BEARING 7010CD 1 set SKF
/PADBB
KC102 |EEHEAET ¥ =T EEis BALL BEARING 7008CD 1 set SKF
' /P4AADBA
KC103 |REV BOBBIN 38BCV07S1- 1 NACHI
2NKE
KC104 (%) vy 7 F v b LOCK NUT FZMV40x1.5SP| 1 FUKUDA
Kc105 |(Bf) vy 27 F v b LOCK NUT FZMV50x1.5SP| 1 FUKUDA
F &
L71620 C100

MAIN SPINDLE
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L71620




Pﬁgs PARTS NAME TYPE | QTY| REMARKS
E001 HART v v a® g GUIDE BUSHING 1
E001a |[NARARNV b BOLT M10x70 4
E001b |AAFARNL b BOLT M10x30 2
E002 |7 ¥ COVER 1
E002a |/SAIARN B BOLT M5x12 6
E003 |[BEBRATmv POSITIONING BLOCK 1
E003a |ANARFARL b BOLT M6x40 2
E004 |E& WASHER 6
KE0D1 |AF—ua—7 STAR ROPE NUMBER 2 1 | MITSUBOSHI
KEO02 |NAXKTSZ S PLUG ST-PA-3/8 1 IHARA
KE003 |[AARNV b BOLT M6x25 4
HA KTy arR—x
L71620 EOOO

GUIDE BUSHING BASE
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L71620-570T
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X1-AXIS FEED MECHANISM

L71620




X1-AXIS FEED MECHANISM

P/;%TS PARTS NAME TYPE  |QTY| REMARKS

E101 X AFA K X-SLIDE 1

E101a |[NARMSRL b BOLT M5x20 16

E102 |=2= BLOCK 12

E102a |[NANRLRV BOLT M6x16 12

E103 |=2= BLOCK 2

E103a |SNARMHRL b BOLT M6x16 2

E104 |R—NARXIHR—F BALL SCREW SUPPORT 1

E104a |NAARMFLV b BOLT M8x30 4

E104b |[NARMHRL B BOLT M6x20 4

E105 [T VT NUT 1

E108 |A_R—H— SPACER 1

E108a |[ANANRMARNL b BOLT M8x20 4

E14 | R b v/ 3—Ey STOPPER COLLAR 1

E115 | R bwsS— STOPPER 1

|KE101 LM HA K LM GUIDE HSR20LR | 1set THK
2UUCOE
+339LP-II

KE102 |R—LFRY BALL SCREW DIK2508S- 1 THK

6RRGO

+421LC5

KE103 |R—ARTFR— bz BALL SCREW SUPPORT BEARING | 20TABO4DB | 1 set NACHI
-2LR/GM

KE105 |A+A A —)L SBHI OIL SEAL (SB TYPE) AB1679A3 1 NOK

KE106 |0V v O-RING 85 1 NOK

KE107 |[LMAXx v~ LM CAP C5 12 THK

KE108 |[NARARA B BOLT M5x20 12 | UNBRAKO

KE1M1 |y 7F v b LOCK NUT KTKA20x1.0 1 FUKUDA

KE112 [RAXRAILANL BOLT M6x12 1 GOSYO

X1 Eh55 U #1850
L71620 E100




|

L71620-570T
KCT016

|

KE207

E202

E202

E211

KE208

E200

Y1 8 Y HEAEER
Y1-AXIS FEED MECHANISM

L71620




PQ%T_S PARTS NAME TYPE | QTY| REMARKS

E201 JHRRARTA R CROSS SLIDE 1

E201a |[RARMHFL B BOLT M5x20 16

E202 |=% BLOCK 18

E202a |NARMHRL BOLT Mé6x16 18

E203 |a3= BLOCK 2

E203a |[ANAXRFARNV BOLT M6x16 2

E204 |R—AXTHFR—b BALL SCREW SUPPORT 1

E204a |ANARMARNL B BOLT M8x30 4

E204b |NATUTARNL B BOLT M6x20 4

E205 |7 VUVIHZ NUT 2

E208 |[R—NARIHR— BALL SCREW SUPPORT 1

E208a |ASANRLARNL b BOLT M6x25 4

E209 |7 v b (JISI#&) NUT 1

E209a |[NANRFIEARY (FHk) SET SCREW M4x5 1

E210 |RTEE (JIS1#&) LOCK KEY 1

E211 ALt SPACER 1

E212 |A b yuS—E STOPPER COLLAR 1

E212a |[NAFARL b BOLT M6x20 2

E214 |[B#HB7T 77 v b BRACKET 1

E214a |[AARAFEL k BOLT Méx10 | 2

E214b |FEE4& WASHER M6 2

E215 |R bw/t—Ey STOPPER 1

KE201 [LM A A K LM GUIDE HSR20LR | 1set THK
2UUCOE
+570LP-II

KE202 |R—LFRY BALL SCREW DIK2508S- 1 THK

6RRGO

+740LC5

KE203 |R—/LR PP H— MRz BALL SCREW SUPPORT BEARING | 20TABO4DF | 1 set NACHI

' -2LRCS110

KE204 |R—NFROHR— M BALL SCREW SUPPORT BEARING | 15TABO4DF | 1 set NACHI
-2LRCS110

KE206 |#A /A3 — SBEHY OIL SEAL (SB TYPE) AB1679A3 1 NOK

KE207 |0V 7 O-RING S85 1 NOK

KE208 |V V7 V-RING V208 1 FUKUDA

KE209 |[LMAX¥ v LM CAP C5 18 THK

KE210 |[RARAMHRNL b BOLT M5x20 18 | UNBRAKO

KE212 |my 7 F v b LOCK NUT KTKA20x1.0 | 1 FUKUDA

Y1 EhE U BEAEED
L71620 E200
Y1-AXIS FEED MECHANISM
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COOLANT SUPPLY DEVICE




Pﬁ'gs PARTS NAME TYPE  |QTY| REMARKS

RoO1 |BIEIHT m w2 (1) COOLANT BLOCK (1) 1

RO01a |ASARfTARL b BOLT M6x50 6

ROO1b  [FRAFSARNL b BOLT M6x16 1

RO02 |[BIHIWMT a > (2) COOLANT BLOCK (2) 1

R003 |A b LT STOP VALVE 3

RO04 |/NA T PIPE 1

RO05  |BIHIE ., XV COOLANT NOZZLE 1

KROO1 |7 A — TEE 1" 1

KRO02 |BEWT 14— TEE 1"x1"x1/2" 1

KR003 |T/LA& ELBOW 1" 1

KRO04 |V &7 v b SOCKET 1" 1

KROO5 |7y ¥=a BUSHING 1x3/4" 1

KROOS [T RTT AR ELBOW 1" 1

KROO7 |FIRTFY v Fh—2R HOSE 1" L=1000 1 | TOYOFLEX

KRO08 |FI AT Y T R—R HOSE 1" L=800 1 TOYO FLEX

KROOS |FIRTFY LT H—2 HOSE 3/4" L=1100 1 | TOYOFLEX

KRO10 [T HTT AR ELBOW 3/8" 1

KRO12 |AFvFuyrr7—52 %/ XN COOLANTNOZZLE 1/2"-3/8"-400- | 3 CAPTAIN
1/2" Y Unit INDUSTRIES
-12"PT

KRO13 |RNARMTZ S PLUG ST-PA-3/8 7 IHARA

KRO14 |[NARMTS S PLUG ST-PA-1/2 2 IHARA

KRO15 |BREW=v 7L NIPPLE 3/8" x1/2" 1

KRO16 |0V > O-RING P16 3 NOK

UIRRtEEE
L71620 R0O0O
COOLANT SUPPLY DEVICE




S021
+——S8021a
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C
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L71620

ATSyLaHhH—KER
SPLASH GUARD

S000




PQ%TS PARTS NAME TYPE  |QTY| REMARKS
S001  |E@EH /- FRONT COVER 1
S001a  |AFRARL b BOLT M6x12 10
S001b  |FEES WASHER M6 4
S001c  |[NAFRAARNL B BOLT M6x20 2
S001d  |RANRMHL BOLT M4x8 4
S001e |FEEE WASHER M4 4
S002  |#EBhA N— ASSISTANCE COVER 1
S003  |F 7 b DUCT 1
sS003a |[ANARMRNL B BOLT M6x16 4
S004 B — COVER 1
S004a |NANRMEANL B BOLT M4x8 6
S004b | FEES WASHER M4 6
S005 (AT — STAY 1
S005a  |[ANARMHRNL B BOLT Mé6x12 2
S005b | FEES WASHER M6 2
S018 by P H 8= TOP COVER 1
s019  |[ZEREL S— LEFT SIDE COVER 1
S019a |NARMFRNL b BOLT M4x6 5
S019b  |EEE& WASHER M4 5
S020  |BLGESE RECEIVER BOX 1
$021 T 4N — IR FILTER PLATE 1
S021a |[RNARAMAENL B BOLT M4x8 6
S021b  |FESE WASHER M4 4
s021ic |AAT v b NUT M4 2
S022 YUy A K CHIP GUIDE 1
S022a  |[RNARMFHRENL B BOLT Mé6x12 2
S022b  |EEES WASHER M6 2
S023 |[HEAI/S—1 REAR COVER 1 1
S023a |[NARMERL b BOLT M4x10 4
S024  |[EEH /32 REAR COVER 2 1
S024a |[RARMHRNL B BOLT M4x6 4
S024b | FEE4S WASHER M4 4
S025 | k@A N— TOP COVER 1
S025a  |NARMARNL b BOLT M4x6 2
S025b  [EEEA: WASHER M4 2
S026 |EE7 ¥ COVER 1
s027 |[FERIEZ# 1 RIGHT SIDE COVER 1 1
S027a |[RARFANL B BOLT M4x6 4
S027b |4 WASHER M4 4
So28 |[HARETZ 2 RIGHT SIDE COVER 2 1
S028a |[ANAAMARNL b BOLT M4x6 4
S028b | R4 WASHER M4 4
s029  |ARlET# 3 RIGHT SIDE COVER 3 1
S020a |[RNARMSARNL B BOLT M4x6 4
S020b  |FEES WASHER M4 4
RATS5yaH—FE
L71620 S000

SPLASH GUARD
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S036¢

S045

S044a—
S044

L71620

RATSyaH—KER
SPLASH GUARD

S000




SPLASH GUARD

P’;%T'S PARTS NAME TYPE | QTY| REMARKS
S030 [E—F—H - MOTOR COVER 1
S030a |ARARMHRNL B BOLT M4x6 4
S030b  |FEES WASHER M4 4
S031 BRI A N WIRING GUIDE 1
S031a  |[ANATMAHRL b BOLT M4x6 3
S032  |B5hER (A SPLASH PLATE (FRONT) 1
S032a |[ANAXRMRNL K BOLT Mé6x12 2
S032b  |FEE& WASHER M6 2
S032¢  |NARAFARNL B BOLT M4x6 2
S032d | FEE4 WASHER M4 2
S033  [BHMhER (%) SPLASH PLATE (REAR) 1
S033a |ANAKMARL B BOLT M6x12 2
S033b  |FEE4 WASHER M6 2
S033¢c |[ANARAMFRNL B BOLT M4x6 2
S033d |FES WASHER M4 2
s034  |BIF1 SLIDING DOOR 1 1
S034a |[FNAKMHRNL b BOLT M4x6 2
S034b | FESE WASHER M4 2
S035  |BIF 2 SLIDING DOOR 2 1
S036  |L—I (F) RAIL (FRONT) 1
S036a |ANAERAARL B BOLT Mé6x16 2
|S036b | FEEGE WASHER M6 6
S036c  |[ANATAARL BOLT M6x20 2
S037  |L—b (#) RAIL (REAR) 1
S037a |[NAFRMHFNL B BOLT M6x16 2
S037b  |FEE& WASHER M6 2
S037¢  |[ANAFMSRL b BOLT M6x20 2
s038  |AEMIEAY S— RIGHT SIDE COVER 1
S038a [ANARAMARL b BOLT M4x6 4
S038b | FES WASHER M4 4
S039 |R hyot—iR STOPPER 1
S03%a |ANARAMAREL B BOLT M4x5 2
S040 |R by S—1R (1R) STOPPER (REAR) 1
S040a |[RNARMRNL b BOLT M4x5 3
S044 |T—T TABLE 1
S044a |ANAFNAHRNL B BOLT M4x16 2
S044b |ANAFAIAENL B BOLT M6x30 2
S045  |[T—T AT — | TABLE SHEET 1
5048 |L—HR— RAIL COVER 1
S048a |[ANAFLHRNL B BOLT M4x10 4
S048b |EEE& WASHER M4 4
S049 B /N—3 REAR COVER 3 1
S049a [NARAMRL b BOLT M4x6 4
S049b | FREER WASHER M4 4
2S5y ai—FRE
L71620 S000




L71620

ATS5yahH—KE
SPLASH GUARD

S000




PQ%T_S PARTS NAME TYPE | QTY| REMARKS
S052  |Z1 BhE—HF — A3 — Z1-AXIS MOTOR COVER 1
S052a  |[ANARAMRNL B BOLT M5x10 1
S053  |[R—AFRIHN— BALL SCREW COVER 1
S053a | RARMFHRNL B BOLT M6x16 2
S053b  |FEE WASHER M6 2
S054  |ELEEEIR PLUG PLATE 1
S054a |ANANRMRN B BOLT M4x8 3
S054b |4 WASHER M4 3
S055 (& WASHER 2
S057  [BAHItR (1) SPLASH PLATE (1) 1
S057a  |ANARMFARNV b BOLT M4x10 2
S060  |ESHRA A KA /S— WIRING GUIDE COVER 1
S060a |ANAEATARNL B BOLT M4x6 2
S060b  |FEES WASHER M4 2
s061  |EE& WASHER 11
S062 | RT— STAY 1
S062a |NARMANV b BOLT M4x8 2
S063  |[R—I RV B — BALL SCREW COVER 1
S063a |[ANA ARV b BOLT M6x16 2
S064 Ry b PIVOT 2
Soe4a |NARMFRN b BOLT M3x6 2
KS001 [ —ATviy— WASHER W-6 5 KEEPER
KS002 |ARANRAMREZ ARV b BOLT M6x12 5 GOSHO
KS003 |[ARV T SPONGE _.5x10 1 | BRIDGESTONE
2TS5yai—FKE
L71620 S000

SPLASH GUARD
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L71620

254 KAH/N—E]
SLIDE COVER

S100




PQ%T.S PARTS NAME TYPE  |QTY| REMARKS
S101  |AWmEH— (1) TOOL POST COVER (1) 1
S101a  |RARMARNL b BOLT M4x8 3
S101b  |FES WASHER M4 3
S101c  |[ANBRMARNV b BOLT M6x10 2
s101d  |FES WASHER M6 2
$102  |AEI— (2) TOOL POST COVER (2) 1
S102a |ANARMFHNL B BOLT M4x8 3
S102b  |FES WASHER M4 3
$102¢c  |[RARMHRNL b BOLT M6x10 2
S102d  |FES WASHER M6 2
$103 |RAFA FEEHIN— (1) SLIDE COVER (1) 1
S103a |[RNAFRAMRNL b BOLT M6x10 2
S103b |FEE4E WASHER M6 2
$104 |ATFA FEED/S— (2) SLIDE COVER (2) 1
S104a |[RARMLHRNL B BOLT M6x10 2
S104b | FEES WASHER M6 2
S105  [ATA FAh8— (1) SLIDE COVER (1) 1
S105a  |[ANAFAMARL b BOLT M4x5 2
S105b |EESE WASHER M4 2
S105¢  |[RNARMHRL BOLT M4x8 2
S106  |ATA FH8— () SLIDE COVER (2) 1
S106a |[ARARAMRL B BOLT M4x5 2
S106b  |TEEEE WASHER M4 2
S106c  |RARMLHRL BOLT M4x6 2
$107  [ERAR (1) CONNECTING PLATE (1) 1
S108  [EFR (2) CONNECTING PLATE (2) 1
S108a |ANAKRAMRNL b BOLT M4x8 4
S108b |FEE4: WASHER M4 4
$109  |ERR (3) CONNECTING PLATE (3) 1
S110 HA K GUIDE 1
S110a  |RAFRMARL b BOLT M6x12 2
S110b  |FE4S WASHER M6 2
S112 |[XAFAKRT7X X-SLIDE COVER 1
S112a  |[NARAMAAENL B BOLT Méx10 2
S114 BT =—h (1) CHIP CHUTE (1) 1
St14a |[NAFRMLFRNL B BOLT M4x10 2
S115  [FHmT=—h 2 CHIP CHUTE (2) 1
St115a |[RARMREL L BOLT M4x10 2
s116 | ERK 4) CONNECTING PLATE (4) 1
S116a |RAFRAMHRL b BOLT M4x8 4
S116b | FEEA WASHER M4 4
s122 |7Fr v b BRACKET 1
181228 |[RARMRL H BOLT Mé6x16 2
254 KAN—E
L71620 S100
SLIDE COVER




S100

254 KA/N—E]

SLIDE COVER

171620




PAN%T.S PARTS NAME TYPE  |QTY| REMARKS
S122b  |SEEE& WASHER M6 2
$123  |(REZIT SPRING GUIDE 1
S123a  |[ANAKRMSRL B BOLT M5x10 1
S124  |EME=A AR SPRING 1
S125 |E& WASHER 1
S126  [EREFRNL B CONNECTING BOLT 1
s126a |[RNATY N ) HEX. NUT M5 2
S127  |7— VU —#A PULLEY SHAFT 2
s128 |F—V— PULLEY 2
S$129 |[R—ARTH— COVER 1
S129a  |RABRMFRNL B BOLT M4x5 2
S120b |FESE WASHER M4 2
$129¢  |RARMARNL B BOLT M6x30 2
S130  |EE& WASHER 4
KS102 |2 =7 F =7 Eih% BALL BEARING 60827 2 NTN
KS103 |f > A_A—F v Ry INVERTED RING ISTWS 2 OCHIAI
KS104 |A >/ 3—F v U INVERTED RING IRTW22 2 OCHIAI
KS105 |AF v VAUAL¥Ya—7 STAINLESS WIRE ROPE TC-1200N1.5 | 2 |TOYOMINIROPE
L=368
KS105a |[NATFATARNL B BOLT M5x8 4
254 KhN—E
L71620

SLIDE COVER
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L516S




Pﬁfgs PARTS NAME TYPE | QTY| REMARKS
co23 |74 TSP BE—H PIPE SUPPORT 1
C023a |[ANARMIEAZRY (Fh) SET SCREW M4x10 2
C023b |RARAMHRIL b BOLT M6x30 4
co29 |Tyvva BUSHING 1
c125 |[FHRY—T INTERMEDIATE SLEEVE 1
C126 | NTFUVARRY—T BALANCE SLEEVE 1
KS006 |B&4 85K NAME PLATE Cincom16 1 | UNIVERSAL
TYPE DESIGN
ADHESIVE
LABEL
RERY—T C000
L516S
INTERMEDIATE SLEEVE C100




C125

C000

C100

hER)—7
INTERMEDIATE SLEEVE

Ls20S




P’;%TS PARTS NAME TYPE | QTY| REMARKS
023 |7%A Y R— b PIPE SUPPORT 1
C023a |ANARFIEARY (FH) SET SCREW M4x10 2
C023b  |ARARAHRNL b BOLT M6x30 4
c125 |[FERY—F INTERMEDIATE SLEEVE 1
c126 |NFLRRY—TF BALANCE SLEEVE 1
KS006 |Hé4 884K NAME PLATE Cincom20 1 | UNIVERSAL
TYPE DESIGN
ADHESIVE
LABEL
R )—D C000

L520S

INTERMEDIATE SLEEVE C100 -




K002

L71620
u11B

XRFANEX RS A FEB
OPPOSITE TOOL POST/X2-AXIS SLIDE

000




PARTS

NO. PARTS NAME TYPE QTY | REMARKS
001 RHMIZBRARATA K OPPOSITE CROSS SLIDE 1
002 MRV BEARING FLANGE 2
002a  |[RNARMRNL B BOLT M6x20 8
003 A AN BEARING FLANGE 2
003a NAE TRV b BOLT M6x20 8
004  |HA Fos— GUIDE 2
005 HTA RS—Eftk GUIDE PLATE 2
005a  |[RARMARNL B BOLT M6x20 16
006 ET—F =TT v b MOTOR BRACKET 1
006a |RARMANL B BOLT M8x25 4
007 R7 Y THZ FLANGE 1
007a  |[ANATRSFEL b BOLT Mé6x12 4
008 F v b (JIS1#k) NUT 2
008a |[NARMIEAXRY (EX) SET SCREW M4x5 2
009 RUE (JIS1 #%) LOCK KEY 2
010 K=V R THEKR— b BALL SCREW SUPPORT 1
010a NE TR B BOLT M6x25 4
011 R7T YTz FLANGE 1
012 A= SPACER 1
013 AT Y a—H =% (1) SCREW COVER RECEIVER (1) 2
013a = [NARMARNL b BOLT M4x25 4
014 A7) a—HN—5 (2) SCREW COVER RECEIVER (2) 1
015 A7 Y a—H—% (3) SCREW COVER RECEIVER (3) 1
0152 [NAAEREL b BOLT M5x10 2
016 A b v i—Ej STOPPER BLOCK 2
017 o LID 1
017a RE TRV B BOLT M4x8 1
018 DR IS RING 2
018a NARMFNL BOLT M4x10 8
019 =y s RING 2
019a  |[ANARFFRL b BOLT M4x10 8
020 g 7\ COVER 1
020a |NARAHRNL b BOLT M6x16 3
021 EY 2 WINS/4 RING 4

L71620

U11B OPPOSITE TOOL POST/X2-AXIS SLIDE

XRIAME XA T A FEB

000




N
w

L71620
Uu11B

XRAAMPEX AT A K&
OPPOSITE TOOL POST/X2-AXIS SLIDE

000




PR PARTS NAME TYPE | QTY| REMARKS

KOOl | R—A ke BALL SCREW BNFN2508HSE| 1 THK
-3.5RRGO
+760LC5

K002  [R—AFR TV R— MR BEARING 15TABO4DF |2sets| NACHI
-2LRCS110

K003 |F74—Ah7LyZZHy 7Y 7  COUPLING A3-04LL- | 1 [DAIDO SPRAG
16T05/C13

Koo4 |RZ7 U =a—AN— SCREW COVER 035-500-050 2 |TOKYO SEIMITSU

HATSUJO

Koos |V Uy V-RING V208 2 | FUKUDA

Koos |[BET v = COIL BUSHING 65x2.6x50 2 | DAIDO METAL

Ko7 |EEXT v COIL BUSHING 65x2.6x50 | 2 |DAIDOMETAL

KOO8  |# A hs—i DUST SEAL LBH65x73 | 4 NOK

Koos [0V O-RING P71 1

Kot [0V>7 O-RING G70 2

L71620 RN EX2ER S A FEf 000
U11B OPPOSITE TOOL POST/X2-AXIS SLIDE




101

112a

100

|

L71620 U11B
KCT002

|

L
a)
_
%)

o

= 0

N

_7m
T

2 5

20

g a

Rillie

= 2

=

k o
O
a
o
@)

Qm
©Z
=)




P’&%T'S PARTS NAME TYPE  |QTY| REMARKS

101 *HEZATA K OPPOSITE Z SLIDE 1

101a  |RARMRL B BOLT M5x25 16

101b RARLHRNV B BOLT M6x35 4

101c  |FATE PIN 28x25 1

101d  |EER PLUG 25x8 1

101e |EER PLUG 26.8x10 1

102 a< BLOCK 14

102a NARMHNL BOLT M6x16 14

103 a- BLOCK 2

103a  |[NARLMFRL b BOLT Mé6x16 2

104 K=V R FR— b BALL SCREW SUPPORT 1

104a NAFRMRNV B BOLT M8x30 4

104b  |[RNARLFL b BOLT M6x20 4

105 R7 VT FLANGE 1

109 ALY SPACER 1

109a  |[SNARMRL b BOLT M8x20 4

111 ATV a—H - 5h) SCREW COVER RECEIVER (OUT) 1

111a NARMRNL B BOLT M3x5 4

112 AT Y a—H =% (RA) SCREW COVER RECEIVER (IN) 1

112a NARARNL B BOLT M5x10 2

K101 LM A4 K LM GUIDE HSR20LR | 1set THK
2UUCOE
+422LP-11

K102 |R—I3RY (225) BALL SCREW (225) DIK2508S-6 1 THK

RRGO+536LCS

K103  |R—AFR ¥ R— Mz BEARING 20TAB04DB | 1 set NACHI
-2LR/GM

K104 |BRI YV EH® BALL BEARING 62012Z 1 NACHI

K105 |AA A —) SB A OIL SEAL (SB TYPE) AB1679A3 1 NOK

K106 [0V v 7 O-RING S85 1 NOK

K107 |IMAXx o7 LM CAP Cs 14 THK

K108  |[RATAHRNL B BOLT M5x20 14 | UNBRAKO

K109 A7 Y a—HN— SCREW COVER 035-250-030 1 |TOKYO SEIMITSU

HATSUJO
K110 gy 7 Fv b LOCK NUT KTKA20x1.0 1 FUKUDA
L71620 SR EIZ2ERA T A FEB 100
U11B OPPOSITE TOOL POST/Z2-AXIS SLIDE
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P”*\gs PARTS NAME TYPE  |QTY| REMARKS
201 L—J RAIL 2

201a  |[NARMRL B BOLT M6x12 4

203 ARG A RAN— SLIDE COVER 1

2032 |[ANARAFFRL B BOLT Mé6x12 4

204 ATGA KB R— SLIDE COVER 1

2042 |FES WASHER M4 2

205 TE A N— BOTTOM COVER 1

205a NARSRL BOLT M6x12 2

206 BlaR 3 A LR COIL SPRING 2

207 FT—H == MOTOR COVER 1

207a  |[ANARMSHRNLV B BOLT M6x20 4

208 A =N RUBBER 6

208a RNETMGRL B BOLT M4x6 12

209 S ¥::8 HOOK 2

210 ATA FH = SLIDE COVER 1

210a |M/hx¥ COUNTERSUNK SCREW M3x6 4

211 INREZT SPRING RECEIVER 2

212 ¥ 7 b SHAFT 2

213 EfEaA vidh COIL SPRING 2

214 IAVE V=N RUBBER 2

215 ZF1—k PLATE 2

216 Z2 BT —F —H R — 72-AXIS MOTOR COVER 1

216a NAERMRNL BOLT M5x10 1

K203 |[RARMRZ R b BOLT M4x8 6 GOSHO

L71620 XA AMEIH N —EB
U11B 200

OPPOSITE TOOL POST/COVER




PQ%TS PARTS NAME TYPE | QTY| REMARKS
KR201 |a%7 % CONNECTOR PQ8 2 SHOWA
KR202 |7m—7mE/—=2=y k FLOW PROPER UNIT PST2 3 SHOWA
KR203 |kEft7 7 PLUG PA4 18 SHOWA
KR204 |RU—7 SLEEVE PB4 22 SHOWA
KR205 |Fa—TA v ¥—} TUBE INSERT AL4 6 SHOWA
KR206 | 7@ s—F v b PROPER NUT PAN4 4 SHOWA
KR207 |5 4 — TEE PK4 6 SHOWA
KR208 |7B—7m/S—=z=y h FLOW PROPER UNIT PSTI 4 SHOWA
KR209 |V v 7 vay JUNCTION D4 1 SHOWA
KR211 |EEFIFA mY 47 NYLON PIPE o4 (NYLON) 1 SHOWA
L=3m
KR212 R T7Y 7 SPRING FOR 24 L=3m 1 SHOWA
KR213 |TA =0T ALUMINUM PIPE ALP4 L=1m 1 SHOWA
KR216 |Z/LR ELBOW PH4 1 SHOWA
KR217 |7ua—7wma/,X—=a=v k FLOW PROPER UNIT PSS1 1 SHOWA
KR218 |Ux v 7 va vy K JUNCTION HEAD THDA402 1 SHOWA
KR219 |7 B—7m 8—2=y | FLOW PROPER UNIT PTT2 1 SHOWA
L71620 Xt RIAYE 7 13— R200
U11B OPPOSITE TOOL POST/COVER




Pﬁfgs SYMBOL PARTS NAME TYPE | QTY| REMARKS
KCT001 |MX2 T—4 MOTOR HF75T-SV 1 MITSUBISHI
-86-A51 ELECTRIC
KCT002 [MZ2 ¥ MOTOR HF105-SV | 1 | MITSUBISHI
-S1-A51 ELECTRIC
KWTO001 Kor—7n OPTICAL CABLE PF-2HB209- 1 JAE
0.15M-F-1
WT101 X2EhE—F r—T ) CABLE 1
WT102 2EE—F r—T N CABLE 1
KWT101 [CNX2 |32 ¥ CONNECTOR CE05-6A22 | 2 DDK
CNZ2 -15ASD C
(D82)
KWT102 B5/K7 > 7 A 8v s =A  ANGLE BACK SHELL CE-22BA-S | 1 DDK
(D265)
KWT103 B2 hL— FsSy 7 S = STRAIGHT BACK SHELL CE05-22BS-S-B| 1 DDK
KWT104 Bk —TFNo 57 CABLE CLAMP CE3057-12A-1 | 1 DDK
(D265)
KWT105 N D4 HOUSING 1-179958-4 | 2 | TYCOELEC-
TRONICS AMP
KWT106 av sy b CONTACT 316040-2 8 | TYCOELEC-
TRONICS AMP
KWT107 AR ETST CONNECTOR PLUG 54593-1011 2 MOLEX
KWT108 TSI HA—A PLUG COVER A 54594-1015 | 2 MOLEX
KWT109 75 75 —B PLUG COVER B 54595-1005 | 2 MOLEX
KWT110 S S— SHELL COVER 58935-1000 | 2 MOLEX
KWT111 Sz VRT 4 — SHELL BODY 58934-1000 2 MOLEX
KWT112 =TI ST CABLE CLAMP 58937-0000 | 2 MOLEX
KWT113 By YT COUPLING N2KM-25-20 | 1 SANKEI
KWT114 Y7L FLEXIBLE TUBE NP#25 (1850m) | 1 SANKEI
171620 A AME ¢T000
WTO000
U11B OPPOSITE TOOL POST WT100




001b

000

B4 XEBEE

Bl %x
4 ROTARY TOOLS DRIVING DEVICE

L71620
U30B




P"Rl':gs PARTS NAME TYPE | QTY| REMARKS

001 TREE—¥—T777vh MOTOR BRACKET 1

001a  [NARMFRNL B BOLT M6x35 2

001b RNARMARN BOLT M6x16 2

001c  |NAERFMIEAXRY (EE) SET SCREW M8x10 3

002 R E GEAR 1

002a |[RNAXRMIEARY (FH) SET SCREW M5x6 2

003 ¥— KEY 1

004 e H— AR — MOTOR SPACER 1

00d4a |[FHATE PIN 26x12 2

006 E=FrET PINION GEAR 2

006a RARSSRNL b BOLT M4x12 3

006b EiTE PIN 4x12 1

007 =3 ¥7 PINION GEAR 2

009 AAL—P— SPACER 2

010 H 83— COVER 1

010a RARSSRL B BOLT M4x8 2

011 FL—k PLATE 1

011a RARSFRNL b BOLT M6x20 4

011b R PIN 26x12 1

012 Xy v/ CAP 4

013 PMERD POSITIONING PIN 1

014 FT—F—R—2 MOTOR BASE 1

014a NARMRL BOLT M8x40 4

015 T—F—T 7T T v b MOTOR FAN BRACKET 1

016 b ate COVER 1

016a  |RNAFKAMRNL b BOLT M4x8 2

018 BE& WASHER 4

K001 |RIEEHZ BEARING 608-2NK P5 | 2 sets NACHI

K002 |RIEEE® BEARING 698-2NK P5 | 2 sets NACHI

Kooz |0V v O-RING P26 4 NOK

Koo4  |RNARMILAN b BOLT M4x8 4 GOSHO

K013 |7mvyZ7FL—F BLOCK PLATE HMU-BP 1 KOGANEI

Ko14 [ RNARNT—R—RV75 7 TAPERED PIPE PLUGS Type GM 1/8-28| 1 GOSHO
71620 ElEs T B 4 KERENZEE 000

U308 4 ROTARY TOOLS DRIVING DEVICE




P’;%TS SYMBOL PARTS NAME TYPE  |QTY| REMARKS
KBT001 |FAN4 Ty UE—H FAN MOTOR LCHO04-A02 1 STYLE
-S12D20-TWCS ELECTRONICS
12000x38t
KBT002 RARLENL B BOLT M4x50 4
KBT003 Ty vH—FK FAN GUARD SG-12001T 1 STYLE
ELECTRONICS
KCT001 |UNIT9 18— &Y —RT7 7 1-AXIS INCORPORATION MDS-D-V1-20 | 1 | MITSUBISHI
ETa2—)b SERVO AMP. MODULE ELECTRIC
KCT002 [MS3 P—RE—H SERVO MOTOR HF105K-S1 1 | MITSUBISHI
-A47 ELECTRIC
KWT001 =T OPTICAL CABLE PF-2HB209- 1 JAE
0.15M-F-1
WT101 TEF#E—FB) /S —7 1 CABLE 1
WT102 TEF#E—FES—71 CABLE 1
WT103 Ty U= CABLE 1
WT105 TrrRyY—r—T CABLE 1
KWT101 [CNPS3 |22 %7 ¥ CONNECTOR MS3106A18- 1 DDK
10S (D190)
KWT102 |CNSS3 |27 # CONNECTOR MS3106A20- 1 DDK
29S (D190)
KWT103 BiART v TNy 7=V ANGLE BACK SHELL CE-18BA-S 1 DDK
' (D265)
KWT104 B5AK7 > Z A8 7 = ANGLE BACK SHELL CE-20BA-S 1 DDK
KWT105 [U9CN31L [N T HOUSING 1-179958-4 1 | TYCOELEC-
TRONICS AMP
KWT106 ENT LAY CONTACT 316040-2 4 | TYCO ELEC-
TRONICS AMP
KWT107 [USCN2L (IR X757 CONNECTOR PLUG 54599-1019 1 MOLEX
KWT113 AN COUPLING N2KM-16-20 1 SANKEI
KWT114 VN AE S FLEXIBLE TUBE NP#16 (1300m) | 1 SANKEI
KWT115 VA FLEXIBLE TUBE NP#16 (1250m) | 1 SANKEI
KWT117 ATV T COUPLING H2KM-16-18 1 SANKEI
L71620 EExTE 4 KERBIRE BT000 CT000
WTO000
Uu30B

4 ROTARY TOOLS DRIVING DEVICE

WT100




<Blank Page>



000

EIETE 4 RERBEE
4 ROTARY TOOLS DRIVING DEVICE

L71620
U31B




P‘,\\J%TS PARTS NAME TYPE | QTY| REMARKS
001 TEE—F—-T 57y MOTOR BRACKET 1
001a |[RAXRMHRNLV b BOLT M6x35 2
001b NARLGHNL BOLT M6x16 2
001c |ANARMIERAZRY (Fk) SET SCREW M8x10 3
002 R E GEAR 1
002a |NAFRMIEAXRY (Fk) SET SCREW M5x6 2
003 ¥— KEY 1
004 T F— AR — MOTOR SPACER 1
004a |FATE PIN z6x12 2
006 SV E PINION GEAR 2
006a RARMSHRNV B BOLT M4x12 3
006b YV PIN 24x12 1
007 v=F¥7 PINION GEAR 2
~ |oo9 RA— SPACER 2
010 et COVER 2
010a  |[ANARMRL B BOLT M4x8 4
011 Fr—k PLATE 1
011a NARMRL B BOLT M6x20 4
011b FEiTE S PIN 26x12 1
012 FyoS CAP 4
013 NEBRDE Y POSITIONING PIN 3
014 F—F == MOTOR BASE 1
014a NARMRL - BOLT M8x40 4
018 E& WASHER 4
KOOl  |[BRIEE&ET BEARING 608-2NK P5 | 2 sets NACHI
K002  [BRIEE#EA BEARING 698-2NK P5 | 2 sets NACHI
Koo3 |0V O-RING P26 4 NOK
K004  |[ARARMIMANL b BOLT M4x8 4 GOSHO
K013 |7TmryZ7L—} BLOCK PLATE HMU-BP 1 KOGANEI
K14 | RNARNMNT—RRITFS TAPERED PIPE PLUGS Type GM 1/8-28| 1 GOSHO
L71620 EEETHE 4 REEBEE 000
U31B 4 ROTARY TOOLS DRIVING DEVICE




4 ROTARY TOOLS DRIVING DEVICE

P’;%TS SYMBOL PARTS NAME TYPE  |QTY| REMARKS
KBT001 |[FAN4 Ty UE—F FAN MOTOR LCHO04-A02 1 STYLE
-S12D20-TWCS ELECTRONICS
12000x38t
KBT002 RNAFS RNV B BOLT M4x50 4
KBT003 Ty UH—FR FAN GUARD SG-12001T 1 STYLE
ELECTRONICS
KCTO001 |UNITS 1 E— &Y —ART 7 1-AXIS INCORPORATION MDS-D-V1-20 | 1 | MITSUBISHI
ESa—b SERVO AMP. MODULE ELECTRIC
KCT002 |MS3 P—RE—F SERVO MOTOR HF75K-S1-A48| 1 | MITSUBISHI
ELECTRIC
KWT001 b —T OPTICAL CABLE PF-2HB209- 1 JAE
0.15M-F-1
WT101 TAFEE—ZE 7 —7 1 CABLE 1
WT102 TEF#ME—X{ERr—7/ CABLE 1
- |WT103 Ty =7 CABLE 1
WT105 Ty —r—7N CABLE 1
KWT101 |CNPS3 | %27 & CONNECTOR MS3106A18- 1 DDK
10S (D190)
KWT102 [CNSS3 |2k ¥ CONNECTOR MS3106A20- 1 DDK
29S (D190)
KWT103 B57k7 v 7NNy =/  ANGLE BACK SHELL CE-18BA-S 1 DDK
(D265)
KWT104 BEART TNy 7= )v ANGLE BACK SHELL CE-20BA-S 1 DDK
KWT105 {USCN31L [N Jv HOUSING 1-179958-4 1 | TYCOELEC-
TRONICS AMP
KWT106 ENT YA CONTACT 316040-2 4 | TYCOELEC-
TRONICS AMP
KWT107 |USCN2L (2R X757 CONNECTOR PLUG 54599-1019 1 MOLEX
KWT113 AN COUPLING N2KM-16-20 1 SANKEI
KWT114 VAN AS FLEXIBLE TUBE NP#16 (1300m) | 1 SANKEI
KWT115 VA% FLEXIBLE TUBE NP#16 (1250m) | 1 SANKEI
KWT117 VAN COUPLING H2KM-16-18 1 SANKEI
L71620 EE:T 8 4 KERENEE BT0O00 CTO0O0
WTO000
U31iB

WT100




<Blank Page>
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2 ROTARY TOOLS DRIVING DEVICE

L71620
u3zB
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PQ%TS PARTS NAME TYPE | QTY| REMARKS

001 ITEE—%—-T777v b MOTOR BRACKET , 1

001a  |[NARMRNV B BOLT M6x35 2

001b NARMLERNV b BOLT M6x16 2

001c  |RARMIEARY (Fih) SET SCREW M8x10 3

002 o E GEAR 1

002a |[RNARMEARY (Fh) SET SCREW M5x6 2

003 X— KEY 1

004 Fm B AR — MOTOR SPACER 1

004a |F4TE PIN 26x12 2

005 #h SHAFT 1

006 (2= e PINION GEAR 1

006a NA TSRV B BOLT M4x12 3

006b EfTEr PIN 24x12 1

007 =¥y PINION GEAR 1

009 ALY SPACER 1

010 H 8= COVER 1

010a NARMANL B BOLT M4x8 2

011 FL—t PLATE 1

011a  |[RARMRNL B BOLT M6x20 4

011b TRV PIN 26x12 1

012 XrvS CAP 2

013 NBHEDE POSITIONING PIN 3

014 Sl D MOTOR BASE 1

014a  |[RNARFFREL b BOLT M8x40 4

015 E—F—T 7T Iy b BRACKET 1

018 P& WASHER 2

Koo1 |[RIEEHH BEARING 608-2NK P5 | 1 set NACHI

K002  |[EiE RS BEARING 698-2NK P5 | 1 set NACHI

Koo [0V O-RING P26 2 NOK

Koo4  |ANARMLFIMAN BOLT M4x8 2 GOSHO

K013 |Tmu 7L —¢ BLOCK PLATE HMU-BP 1 KOGANEI

K014 | RARMT—RXTFF S TAPERED PIPE PLUGS Type GM 1/8-28| 1 GOSHO
L71620 EERTHE 2 RKEFBIEE 000

U3zB 2 ROTARY TOOLS DRIVING DEVICE




PQ%TS SYMBOL PARTS NAME TYPE |QTY| REMARKS
KBT001 |FAN4 Ty E—E FAN MOTOR LCHO04-A02 1 STYLE
-S12D20-TWCS ELECTRONICS
12000x38t
KBT002 REFTHE RN B BOLT M4x50 4
KBT003 TrrH—FR FAN GUARD SG-12001T 1 STYLE
ELECTRONICS
KCT001 [MS3 P—RE—Z SERVO MOTOR HF75K-S1-A48| 1 | MITSUBISHI
ELECTRIC
KWT001 Sr—7 v OPTICAL CABLE PF-2HB209- 1 JAE
0.15M-F-1
WT101 TEF#E—XE 7 —7/ CABLE 1
WT102 TEF#E—X{E57—7/) CABLE 1
WT103 Ty =T CABLE 1
WT105 Ty rRUY——T CABLE 1
KWT101 |CNPS3 |27 & CONNECTOR MS3106A18- 1 DDK
10S (D190)
KWT102 [CNSS3 |37 & CONNECTOR MS3106A20- 1 DDK
29S (D190)
KWT103 B5K7 > 7Ny 27 =) ANGLE BACK SHELL CE-18BA-S 1 DDK
(D265)
KWT104 B5K7 > 7NNy =) ANGLE BACK SHELL CE-20BA-S 1 DDK
KWT105 [U7CN31M (N~ P> 7 HOUSING 1-179958-4 1 | TYCOELEC-
TRONICS AMP
KWT106 ENS T CONTACT 316040-2 4 | TYCOELEC-
TRONICS AMP
KWT107 |[U7CN2M |aax 2 X757 CONNECTOR PLUG 54599-1019 1 MOLEX
KWT113 ATV T COUPLING N2KM-16-20 1 SANKEI
KWT114 VINAS S FLEXIBLE TUBE NP#16 (1300m) | 1 SANKEI
KWT115 VA% FLEXIBLE TUBE NP#16 (1250m) | 1 SANKEI
KWT117 BTV COUPLING H2KM-16-18 1 SANKEI
L71620 EERTH 2 RERENEE BTO0O CT000
WTO000
u3zB

2 ROTARY TOOLS DRIVING DEVICE

WT100
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FHISHEE/FEEHE
BACK SPINDLE DEVICE/HEADSTOCK

000




PARTS

NO. PARTS NAME TYPE QTY | REMARKS
001 HHEEEHE BACK SPINDLE 1
001a  |[RNARMFHFL b BOLT M12x50 4
002 ALY SPACER 1
003 Al SPACER 2
004 EHERE#MEBET 7> b BACK SPINDLE BRACKET 1
004a  |[ANABRAMHRL b BOLT M8x20 4
004b  |NARMIEARY (Fk) SET SCREW M6x8 1
004c  [NARMEARY (FH) SET SCREW M5x8 2
005 NPT HOUSING 1
007 Ry b PIVOT 2
008 RN E — HOLDER 1
008a |ATE YV PIN 4x22 2
009 _R7 YU ITHx FLANGE 1
009a RAERAFIL b BOLT M4x16 4
010 F v b (IS1#%xRY) NUT 1
010a |[ANARFTIERARY (B SET SCREW M4x5 1
010b |EF = UEE SEAT M4 1
011 A By R— STOPPER 1
011a  |[NARMILERAXRY (FHk) SET SCREW M3x6 2
011b |BEF =2 VE SEAT M3 2
012 L3—Hj LEVER SHAFT 1
013 EER PLUG 2
014 FrvFrSLA— CHUCKING LEVER 1
014a |[NARFIEXAFRY (FHk) SET SCREW M4x5 1
015 Fx v 7{EBE PIN 2
015a | C bR D RETAINING RING (C TYPE) 8 2
016 X — KEY 1
017 PR CONNECTING SHAFT 1
018 ATV T COUPLING 1
018a |[RNARMILEAXRY (FHh) SET SCREW M4x5 1
019 TS5 FLANGE 1
019a  |[ANARMFRNV b BOLT M4x20 4
020 *— KEY 2
020a NARL ARV B BOLT M3x10 4
021 JE & WASHER 4
026 NMBHRDT O v POSITIONING BLOCK 1
026a NE RN B BOLT M6x25 5
027 FESL— b ADJUSTING PLATE 1
027a NATAHRL b BOLT M8x20 2
027b  |[RARMIEARY (FEHk) SET SCREW M8x16 2
027¢c  |[RNAFRMIEARY (FEHk) SET SCREW M6x8 2
027d |BEF =V SEAT M6 2
027e NETAFNL B BOLT M6x20 2

L71620 EEHISHEE/FEIHE

U40B BACK SPINDLE DEVICE/HEADSTOCK

000




S}

(e

e

g ¥ ,,,0/ 7/
o /dfoc:O \
‘0 !

>

000

L71620 U40B

003

K005

FHISEEEFEEHA
BACK SPINDLE DEVICE/HEADSTOCK

L71620
u40B




P’;%TS PARTS NAME TYPE | QTY| REMARKS

028 Ty ADJUSTING BLOCK 1

028a NARSSRNL b BOLT M6x15 4

028b  |NAIFSHIERART (F) SET SCREW M8x12 2

028c |NARFIEAXRY (Fh) SET SCREW M4x5 2

028d |BEF v SEAT M4 2

029 51T — COLLAR 1

029a NAFRSTARN b BOLT M4x12 1

031 A by R—Ey STOPPER BLOCK 1

032 B L — b SPLASH PLATE 1

K001 EER—ARY (FEZXAT) BALL SCREW HIPF1404- 1 THK
4RRGO
+137LT

Koota |[E hA D RETAINING RING (E TYPE) 8 1

K001b  [FRARAHRNL b BOLT M5x20 4

K002 |7 ¥ =T EE BEARING 7907T2DB | 1 set NTN
/GMP5

K005  |AARMIMAN b COUNTER SUNK BOLT Mé6x12 2 GOSHO

L71620 FEImEE/SHIas 000

u40B BACK SPINDLE DEVICE/HEADSTOCK




L71620
u40B

FHEMERE/AEEH
BACK SPINDLE DEVICE/BACK SPINDLE

100




P’;‘q’gs PARTS NAME TYPE | QTY| REMARKS
101 =i HEAD 1
102 F—ry KEY PIN 1
103 B HEAD CAP 1
103a  |ANARAMAFEL B BOLT M4x10 2
104 NTF Y SEAL FLANGE 1
1042  |NARAMRL B BOLT M5x12 4
104b  |EER PLUG 24.2x6 1
105 R7V U THZ FLANGE 1
1052 |[RNAERAMARL B BOLT M6x20 4
106 NI T (ED HOUSING (FRONT) 1
106a RARLGRNL BOLT M8x20 4
10 |[RR—H— SPACER 1
111 NS RY T BALANCE RING 1
112 NI T () HOUSING (REAR) 1
112a NE ARV B BOLT M8x20 4
113 =NTS Y SEAL FLANGE 1
113a NARMARNL B BOLT M6x12 4
114 zrva—Fy s ENCODER RING 1
15 Fv b JIS1ERY) NUT 1
1152 |[NARAMIEARY (FH) SET SCREW M4x5 3
150 |[EF 2V SEAT M4 3
116 A=Y — SPACER 1
118 - |F— KEY 2
120 Fx v 7 NFLF— CHUCK FINGER HOLDER 1
1202 |RARMFILEAXRY (FHh) SET SCREW M4x5 4
121 Fx v 7 feghN FINGER ___ 2
122 LN —H LEVER SHAFT __ 2
123 Uy T HN— RING COVER 1
123a RV % SCREW M4x8 2
124 F > b JISLHERY) NUT 1
1242 |[NARMEARY (Fh) SET SCREW M6x6 1
125 RUEE LOCK KEY 1
126 FERY—7 SLEEVE 1
127 RS ARY—F SLEEVE 1
128 0—4— ROTOR 1
129 EER PLUG 1
130 EER PLUG 1
L71620 EEmImEE/SEmTE 100

uU40B BACK SPINDLE DEVICE/BACK SPINDLE




L71620
U40B

BHEEMEE/HEEH
BACK SPINDLE DEVICE/BACK SPINDLE

100




P"&%TS PARTS NAME TYPE | QTY| REMARKS
K101 |BEEEET ¥ a s EE% BEARING 7010CD 1 set SKF
/P4ADBB
K102 |BEMEAET VX 2T @M% BEARING 7008CD 1 set SKF
/P4ADBA
K103 |REY BOBBIN 38BCVO7SIL- | 1 NACHI
INKE
K104 [0V > O-RING S85 11 NOK
K105 |(#)mv T vk LOCK NUT FZMV40x1.5SP| 1 | FUKUDA
Kio6 (=R v 7w b LOCK NUT FZMV50x1.5 | 1 | FUKUDA
SP-B
L71620 FEIMEE/ ST 100
U40B BACK SPINDLE DEVICE/BACK SPINDLE




V202

L71620
u40B

EETEHEE// v I TR
BACK SPINDLE DEVICE/KNOCK-OUT

200




U40B BACK SPINDLE DEVICE/KNOCK-OUT

PQ%T_S PARTS NAME TYPE | QTY| REMARKS
201 E—F—T I v b MOTOR BRACKET 1
201a AV= S iV BOLT M5x20 3
201 |[RARMIEARY (EE) SET SCREW M4x6 2
202 B RS — BEARING HOLDER 2
203 B4 WASHER 1
204 4 WASHER 1
205 EREE CONNECTING BLOCK 1
205a  |FEE& WASHER M8 1
206 AR CONNECTING PLATE 1
206a  [RNAKRMRL B BOLT M6x25 1
207 HA KRR —T GUIDE SLEEVE 1
208 I IT T RRLT KNOCK-OUT PIPE 1
209 TS5 FLANGE 1
2092  |[RNARMRVE BOLT M6x20 4
209  |NARMIEART (Fk) SET SCREW M8x10 2
210 T GEAR 1
2102  |RNARMLERARY (EE) SET SCREW M4x5 2
K201 |SROSHT w7 SZAT SROS ROUND RACK (S TYPE) SROS1-500 1 |KOHARAGEAR
INDUSTRY
K201a |NARAMAHRL b BOLT M4x12 1
K203  |&HEhSE BEARING S10x14x10 2 NIN
K204  |ETHERSE BEARING S10x14x16 2 NTN
K205 (A v AA—F o RYF IRTW34 1 OCHIAI
V201 |/ v 7T U NERR KNOCK-OUT JIG 1
V202 |/ v 27T v bhRR KNOCK-OUT JIG 1
L71620 FEEXMESE// v TV D 200




300

BHEEHFEE/ D/ —
BACK SPINDLE DEVICE/COVER

L71620
U40B




P’;‘%TS PARTS NAME TYPE | QTY| REMARKS
301 EEEEHE T N— (1) BACK SPINDLE COVER (1) 1
301a  |[SNHRAEFRL B BOLT Mé6x10 3
302 FEFEHELS— (2) BACK SPINDLE COVER (2) 1
3022 |[NARMGEL B BOLT M4x6 3
303 o LID 1
304 FEEHELS— (3) BACK SPINDLE COVER (3) 1
3042  |[NHKREERL D BOLT M4x6 4
304b  |FEES WASHER M4 4
305 Ty VBT Iy b BRACKET 1
305a NARMFENL B BOLT M4x8 2
K301 |[F—EFE2T KNOB KS15x10A 2 | IMAOMFG
e 34 S
L71620 o E X E D/ B 200
u40B BACK SPINDLE DEVICE/COVER




PQ%TS PARTS NAME TYPE  |QTY| REMARKS
KNOOT |Z L8 v Fa—T TUBE U4-B 2m | KOGANEI
KNOO2 | L Z v Fa—T TUBE U6-B 2m KOGANEI
KNOO3 |74 v 7 k= QUICK JOINT TL4-M6M | 1 | KOGANEI
KNOO4 |74 v 7 fi= QUICK JOINT UYD6-4 1 | KOGANEI
KNOO5 |/ ELBOW PH4 1 | SHOWAYUKI
KNOO6 |®EfT 75 7 PLUG PA4 2 | SHOWAYUKI
KNOO7 |2V —7 SLEEVE PB4 2 | SHOWA YUKI
KNOO8 |7V 3,54 7 PIPE ALP4 Im | SHOWA YUKI
KNOOS |=v 7 NIPPLE PD4 1 | SHOWAYUKI
KNO1O |74 v 7 #kF QUICK JOINT TSM4-01 1 | KOGANEI
L71620 EETshEE NOOO
U408 BACK SPINDLE DEVICE




P’;%TS PARTS NAME TYPE | QTY| REMARKS
KR201 |7H—Fm—==v k FLOW PROPER UNIT PSTI 1 SHOWA
KR202 [$EH75 PLUG PA4 1 SHOWA
KR203 |2V —7 SLEEVE PB4 2 SHOWA
KR204 |7 0/8—F 5 b PROPER NUT PAN4 1 SHOWA
KR205 |7/ 3547 PIPE ALP40Sm | 1 SHOWA
-1 3
171620 EEEEEE
R200

U40B BACK SPINDLE DEVICE




P’;%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS
KBTO001 |FAN5 Ty UE—H FAN MOTOR LCHO04-A02 1 STYLE
-ZS15D20 ELECTRONICS
-MWCS
KBT001a NANRGRNL BOLT Mi4x12 2
KBT001b SEEE WASHER M4 2
KBT002 T4 H—=H—FK FINGER GUARD SG-150A 1 STYLE
ELECTRONICS
KBT002a RATSTHRL B BOLT M4x16 2
KBT002b SRR WASHER M4 2
KBT002¢ Fv b NUT M4 2
KBT003 |THP2 Y—TuFrH THERMAL PROTECTOR T70AR1U1 1 | MATSUSHITA
ELECTRIC
KBT004 oDy EDGING CE-024 1 KITAGAWA
(170mm) INDUSTRY
KCT001 |UNIT5 18R AT 1-AXIS SPINDLE AMP. MDS-D-SP-40 | 1 | MITSUBISHI
LT % MODULE ELECTRIC
KCT002 |M2 ENbA A RAE—%  BUILT-IN SPINDLE MOTOR SI-2B4106T 1 | MITSUBISHI
ELECTRIC
SP1 (MS2) R AR SENSOR TS5691N1770 | (1) | MITSUBISHI
ELECTRIC
SP1a NARMARL B BOLT M4x8 2
KCT003 |MA1 AC —RE—& AC SERVO MOTOR HF-KP23JK 2 | MITSUBISHI
-S11 ELECTRIC
KCT009 |UNIT8 3E—HY—RT T 3-AXIS INCORPORATION MDS-D-V3 1 | MITSUBISHI
LTy % SERVO AMP. MODULE -202020 ELECTRIC
L71620 FEI#HEE BT000
u40B BACK SPINDLE DEVICE CT000




PARTS

NO. SYMBOL PARTS NAME TYPE QTY | REMARKS

FT001 FRER 7 A BOX 1

FT001a NAFARNL BOLT M6x10 2

FT001b S WASHER M6 2

FT0O1c RE RNV B BOLT M4x8 4

FT002 PRy F AT F COVER 1

FT002a PAT VA IS S SCREW M4x8 8

FT003 T — AR X BOSS 1

FT003a NATRMRNL B BOLT M6x20 1

FT004 REE Y —EHER PLATE 1

FT005 BT 77> b BRACKET 1

FT005a mhxy SCREW M6x16 2

FT006 T—7 VEER PLATE 1

FT006a RNARSSRNV B BOLT M4x8 4

KFT001 |TB4 WA TERMINAL L71620-TB3-0 | 1 KASUGA
ELECTRIC

KFT002 NBR AR NBR SPONGE 12.0xw10 2 | BRIDGESTONE

(348mm)
KFT003 NBR 2R NBR SPONGE 12.0xw10 2 | BRIDGESTONE
(83mm)

KFT004 NBR = A NBR RUBBER t1.0 1 TIGERS
POLYMER

KFT005 ST Y r— SEAL WASHER W4 12 KEEPER

KFT006 T AR B (N SCREW M4x12 2

KWT001 Hr—Tn OPTICAL CABLE PF-2HB209- 1 JAE

0.15M-F-1
L71620 FHIHMEES FT000
U408 BACK SPINDLE DEVICE WT000




BACK SPINDLE DEVICE

PQ%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS
WT101 HEEME—FB TN CABLE 1
WT102 THEEHE—FEEr—7 )V CABLE 1
WT103 Ty =N CABLE 1
WT104 T—Rr—T CABLE 1
WT105 f—wNTFuaT s HERT—T NV  CABLE 1
WT106 A EE— X B r—T CABLE 1
WT107 A EE—ZERr—T CABLE 1
WT108 A3EE—XEN 1 —T L CABLE 1
WT109 ASERE—ZEHr—T L CABLE 1
WT110 Ty —r—7N CABLE 1
KWT101 |[M2CNPG |7 HOUSING 172169-1 1 | TYCOELEC-
TRONICS AMP
KWT102 v PIN 170363-1 7 | TYCOELEC-
TRONICS AMP
KWT104 |USCN31S |NT v HOUSING 1-179958-4 3 | TYCOELEC-
U9CN31M TRONICS AMP
U9CN31L
KWT105 ENT LAY CONTACT 316040-2 8 | TYCOELEC-
TRONICS AMP
KWT106 ENC LAY CONTACT 316041-2 4 | TYCOELEC-
TRONICS AMP
KWT107 [USCN2S |aaRk 7 #7557 CONNECTOR PLUG 54593-1011 3 MOLEX
U9CN2M
USCN2L
KWT108 75T TN—A PLUG COVER A 54594-1015 3 MOLEX
KWT109 75 7 713—B PLUG COVER B 54595-1005 3 MOLEX
. [KWT110 TV HR— SHELL COVER 58935-1000 3 MOLEX
KWT111 S VRT 4 — SHELL BODY 58934-1000 3 MOLEX
KWT112 r—TNr 5T CABLE CLAMP 58937-0000 3 MOLEX
KWT113 Abb—haxsx CONNECTOR N2BG32 1 SANKEI
KWT114 EEH ax s & ROTARY CONNECTOR N2RBG32 2 SANKEI
KWT115 WAV A FLEXIBLE TUBE NP#32 (1020m)| 1 SANKEI
KWT116 FrI7LrF FLEXIBLE TUBE NP#32 (1040m)| 1 SANKEI
KWT117 [CNPA2 (NP7 HOUSING TN4FT04SJ1 2 JAE
CNPA3
KWT118 ENT LA CONTACT ST-TMH-S-C1B| 8 JAE
-100- (A534G)
KWT119 [CNSA2 |2 R ¥ CONNECTOR 1674320-1 2 | TYCOELEC-
CNSA3 TRONICS AMP
KWT120 ENT YA CONTACT 1674333-1 18 | TYCOELEC-
TRONICS AMP
71620 EHETesHEE WT
U40B . WT100




PQ%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS
KWT121 e G INSULATED CAP 0A-QMS5 3 OHM
ELECTRIC
KWT122 WEx v INSULATED CAP OA-QM4 2 OHM
ELECTRIC
KWT123 Yy ray CAPCON OA-W15M-07 | 1 OHM
ELECTRIC
L71620 EEmTEHEE
WT100
U408B BACK SPINDLE DEVICE




© I

001a

002

000

IETH 3 RERARIL S —
FRONT 3-SPINDLE HOLDER

L51620
U120B




PAN%TS PARTS NAME TYPE QTY| REMARKS

001 3 AEhHR L F — 3-SPINDLE HOLDER 1

001a NENAARL B BOLT M10x40 4

002 EE& WASHER 4

003 A= — SPACER 1

004 Bh T AR SPLASH PLATE 1

004a  |AAKMAENL B BOLT Mé6x10 2

004b S 4 WASHER M6 2

K001 T—ZX by SET SCREW ASF812 9 | JEC INDUSTRY

>

51620 IETE 3 REhRIL A — 000
U120B

FRONT 3-SPINDLE HOLDER




© mw @

L71620U121B

- /( KCT002 )

000
FTO00

EEEET EERBEE
FRONT ROTARY TOOL DRIVING DEVICE

L71620
u121B




P’?\gs PARTS NAME TYPE  |QTY| REMARKS
001 A BODY 1
001a  |RNARMHF/LH BOLT M10x40 3
001b NARNV B BOLT M10x40 1
002 AL SPACER 1
003 A= SPACER 1
004 FYRy 72 GEAR BOX 1
004a  |RNAKSMRNL B BOLT M6x25 4
004b |FATE PIN 26x12 1
004c RARARNV B BOLT M5x12 2
005 EHRE GEAR 1
005a |[RNARMIEARY (Fk) SET SCREW M5x6 2
006 EHE B GEAR 1
007 TA RLEY GEAR 1
008 Al SPACER 1
009 X— KEY 1
010 FE4: WASHER 3
011 & WASHER 1
012 *xrv7 CAP 2
013 E—F—FL—} MOTOR PLATE 1
013a NARGRNL B BOLT M5x16 4
013b RARGHRN BOLT M5x12 2
014 FRazxsF WRENCH 1
015 MNEBRDE POSITIONING PIN 1
016 EEEKR Fn3A) CAUTION PLATE (J) 1
017 EESKR FXA) CAUTION PLATE (E) 1
Kool BRIV E#ST BALL BEARING 6900LLU 2 NTN
Koo2 |=—Abv7 SET SCREW ASF812 7 | JEC INDUSTRY
Koos |0V O-RING P20 2 NOK
Koo4 [Ty ¥ — WAVE WASHER BWW-608 1 OCHIAI
K005  [FSAARL B BOLT M8x8 2 GOSHO
K006  |FTIARTER THUMBTACK #0x4.8mm 4 TKS
FTO01 BT Z 7 v b WIRING BRACKET 1
FTO01a |RAIARL BOLT M6x10 4
L71620 IEEEER T BERBNEE 000
U121B FRONT ROTARY TOOL DRIVING DEVICE FT000




PQ%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS
KCT001 |UNIT9 2B — &Y —RT 7 2-AXIS INCORPORATION MDS-D-V2- 1 | MITSUBISHI
EVa—L SERVO AMP. MODULE 2020 ELECTRIC
KCT002 |MS6 AC¥#—RE—Z AC SERVO MOTOR HF-KP43JK-S6| 1 | MITSUBISHI
ELECTRIC
WT101 EETEE—48 /1 —7/ CABLE 1
WT102 EETEE—4EF5 7 —7/ CABLE 1
KWT101 [CNPS4 (NP7 HOUSING JN4FT04SI1 | (1) JAE
KWT102 ENT LAY CONTACT ST-TMH-S- | (4)
CIB-100- JAE
(A534G)
KWT103 |UBCN31M [T HOUSING 1-179958-4 1 | TYCO ELEC-
TRONICS AMP
KWT104 ENT LAY CONTACT 316040-2 4 | TYCO ELEC-
TRONICS AMP
KWT105 |CNSS4 |27 & CONNECTOR 1674320-1 (1) | TYCO ELEC-
TRONICS AMP
KWT106 EST LA CONTACT 1674333-1 (9) | TYCO ELEC-
TRONICS AMP
KWT107 |USCN2M |22 k7 X275 2 CONNECTOR PLUG 54593-1011 | (1) MOLEX
KWT108 75T HNR—A PLUG COVER A 54594-1015 | (1) MOLEX
KWT109 75 7 H—B PLUG COVER B 54595-1005 | (1) MOLEX
KWT110 T VAN — SHELL COVER 58935-1000 | (1) MOLEX
KWT111 S NRT 4 — SHELL BODY 58934-1000 | (1) MOLEX
KWT112 r—TNy 5T CABLE CLAMP 58937-0000 | (1) MOLEX
KWT113 Abb—bhaxrz CONNECTOR N2BG-25 1 SANKEI
KWT114 ElERa Ry ¥ CONNECTOR N2RBG-25 1 SANKEI
KWT115 A S FLEXIBLE TUBE NP#25 1 SANKEI
(1180mm)
L71620 IFEREETEEREHEE CT000
u1218 FRONT ROTARY TOOL DRIVING DEVICE WT100




<Blank Page>



001a

002
003

000

IEMH 4 KEhR)LAT—

FRONT 4-SPINDLE HOLDER

L71620
U122B




P’;%TS PARTS NAME TYPE | QTY| REMARKS

001 4 KR & — 4-SPINDLE HOLDER 1

001a NATAFRNV B BOLT M10x40 4

002 FE& WASHER 4

003 |RAa—H— SPACER 1

004 B5 AR SPLASH PLATE 1

004a NATAERN B BOLT M6x10 2

004b S G WASHER M6 2

Koot |T—Zbv7 SET SCREW ASF812 12 | JEC INDUSTRY
L71620 IEWE 4 KEhRILA — 000
u122B FRONT 4-SPINDLE HOLDER




000

EE 3 XREHRILE—
BACK 3-SPINDLE HOLDER

L51620
u150B




P';%TS PARTS NAME TYPE  |QTY| REMARKS
001 T 3 AdhHR L F— BACK 3-SPINDLE HOLDER 1
001a NATAERNL B BOLT M10x50 4
002 FE& _ WASHER 4
K001 T—ZAhvF SET SCREW ASF812 6 | JEC INDUSTRY
=15 >
L51620 B H 3 RERILT—

000
U150B BACK 3-SPINDLE HOLDER




022a._ 013

022b e
022

S

007a

» &
9 @f&{om
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Z 2
024 7) :
O 012 P
K001

~ 0092
OOQb
009
011
010a

010

K001
008
K001

Lo

\A’I
; J ( L71620U151B

KCT002

005

)

006a 025
019 019a
L71620 EHEEEGETERHEE 000
U151B BACK ROTARY TOOL DRIVING DEVICE FTO00




P’;%T_S PARTS NAME TYPE | QTY| REMARKS
001 R— 2 BASE 1
001a  |[RARMRNL b BOLT M10x50 3
001b  |[RNARMHRL b BOLT M10x40 1
001c RAERGRNL BOLT M6x20 2
002 3B~y K HEAD 1
002a  |ARNAFKMHIL b BOLT M8x50 4
002b  |[RARMRL b BOLT M5x25 3
002c  |FEE4 WASHER M5 3
004 Al PLATE 1
005 A SPACER 1
006 H 78— COVER 1
006a  |[ANARLHRL B BOLT M5x25 4
007 B SHAFT 1
007a F— (FHL) KEY 3x3x10 1
008 AP SPACER 1
009 Fv b NUT 1
009a |[AARMIEAZRY (FEX) SET SCREW M3x3 1
009b  |ELHREE SEAT M3 1
010 R7 Y78z FLANGE 1
010a  |NARSFFRNL b BOLT M3x8 4
011 P E GEAR 1
012 SEEE GEAR 1
013 EAI VT =Y — TIMING PULLEY 1
014 FT—F—T =V — MOTOR PULLEY 1
014a  |[NARMIEARY (FH) SET SCREW M5x6 2
015 A=Y SPACER 1
016 4 WASHER 4
017 HAEBETuv s ADJUSTING BLOCK 1
017a NARLRNL b BOLT M5x12 2
017b NARLARL B BOLT M5x20 3
018 PEBR DB POSITIONING BLOCK 1
018a  |NAFSTARNL B BOLT Mé6x16 2
019 At COVER 1
019a NARMARL B BOLT M4x8 2
020 Fyrv7/ CAP 2
021 18— COVER 1
021a  [NARMENV B BOLT M4x8 3
022 + v b (JIS1 %) NUT 1
022a |RNARMIEARY (FH) SET SCREW M4x4 1
022b  |EfREE SEAT M4 1
023 A —H— SPACER 1
024 F— KEY 1
025 Az WRENCH 1
026 R NN () CHUTE (1) 1
026a |ANAFTARN B BOLT M6x10 4
027 HEEER (FnscA) CAUTION PLATE (J) 1
171620 EEEETERSEE 000
U151B BACK ROTARY TOOL DRIVING DEVICE FTO0O




002¢c
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\\\‘OOQb
§g§%§s§L\\009

011

( L71620U151B )
KCT002

019 019a
L71620 BHEEET EERSEE 000
U151B BACK ROTARY TOOL DRIVING DEVICE FTO0O00




P’;%TS PARTS NAME TYPE  |QTY| REMARKS
028 HEE&R FEXA) CAUTION PLATE (E) 1
029 75 1) LID (1) 1
029a NAFSTRNV B BOLT M4x5 3
029b  |FEE& WASHER M4 3
030 BMEa—1b () CHUTE (2) 1
030a |[RNAKRMARNL B BOLT Mé6x12 4
031 THE (2) LID (2) 1
031a RA RNV BOLT M4x5 3
031b SEEE4r WASHER M4 3
032 Iz = RECEIVER 1
033 >k NUT 1
034 VT RING WASHER 1
034a  |RNARMFNL B BOLT M4x10 3
Koot |TUTVEERZ BEARING 6900LLU 4 NIN
Koo2 |=—RAbhv7 SET SCREW ASF812 7 | JEC INDUSTRY
K003 |[ZA I Z~UL b TIMING BELT 234-3GT-12 1 UNITTA
Koo4 |0V 7 O-RING P20 2 NOK
KO05  |[RAFMARNL b BOLT M8x8 2 GOSHO
Koos (BT v y— WAVE WASHER BWW-608 1 OCHIAI
K007  [FTiAR 4R THUMBTACK #0x4.8mm 2 TKS
FTO01 |[EBERTZ47 v b WIRING BRACKET 1
L71620 EEEEZETEREEE 000
U151B BACK ROTARY TOOL DRIVING DEVICE FT000




P”&%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS
KCT001 |UNITS 2E— 1KY —RT 7 2-AXIS INCORPORATION MDS-D-V2- 1 | MITSUBISHI
EVa— SERVO AMP. MODULE 2020 ELECTRIC
KCTO02 [MS7  |AC #—&E—% AC SERVO MOTOR HF-KP43JK | 1 | MITSUBISHI
-s6 ELECTRIC
WT101 EETREE—X8) /1 —7 v CABLE 1
WT102 E#TEE—#{E5 7 —7/ CABLE 1
KWT101 |CNPS6 NG T HOUSING JN4FT04SJ1 1 JAE
KWT102 a7 b CONTACT ST-TMH-S- 4 JAE
C1B-100-
(A534G)
KWT103 [UBCN31M [T 7 HOUSING 1-179958-4 1 TYCO ELEC-
TRONICS AMP
KWT104 SOZTAY CONTACT 316040-2 4 | TYCOELEC-
TRONICS AMP
KWT105 [CNSS6 axRxyg X CONNECTOR 1674320-1 1 TYCO ELEC-
TRONICS AMP
KWT106 arvxr27 b CONTACT 1674333-1 9 TYCO ELEC-
TRONICS AMP
KWT107 |USCN2M |2 X7 2 /5 7 CONNECTOR PLUG 54593-1011 1 MOLEX
KWT108 757 A=A PLUG COVER A 54594-1015 | 1 MOLEX
KWT109 7Z 7 H—B PLUG COVER B 54595-1005 1 MOLEX
KWT110 T VI R— SHELL COVER 58935-1000 1 MOLEX
KWT111 S VRS 4 — SHELL BODY 58934-1000 | 1 MOLEX
KWT112 TN ST CABLE CLAMP 58937-0000 | 1 MOLEX
L71620 EHEERGTERSHEE CT000
U151B BACK ROTARY TOOL DRIVING DEVICE WT100




<Blank Page>



000

BH 4 RER)LY—
BACK 4-SPINDLE HOLDER

L71620
u152B




PQ%TS PARTS NAME TYPE | QTY| REMARKS

001 M 4 AR F— BACK 4-SPINDLE HOLDER 1

001a  |AARAHRL b BOLT M10x50 4

002 FE& WASHER 4

K001 T—Xhv7 SET SCREW ASF812 8 | JEC INDUSTRY
L71620 B4 A8RILA— 000
U152B BACK 4-SPINDLE HOLDER
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000

LEFT SIDE COVER FOR
BACK SPINDLE LONG WORKPIECE DEVICE

EERYEERERA®E D/ N—

L71620
U420B




PQ%T.S PARTS NAME TYPE | QTY| REMARKS
001 EflmEm D S— LEFT SIDE COVER 1
001a NAFRMARL B BOLT M4x6 3
001b 4 WASHER M4 3
U420B LEFT SIDE COVER FOR 000

BACK SPINDLE LONG WORKPIECE DEVICE




L71620
U4408B

FHRMEERLZMH
RECEIVER BOX FOR
BACK SPINDLE LONG WORKPIECE DEVICE

000




P ’;%T_S PARTS NAME TYPE  |QTY| REMARKS
001 d S RECEIVER BOX 1

001a  |RAKMHNL B BOLT M4x6 5

001b SERE 4 WASHER M4 5

002 WMEY2— b WORKPIECE CHUTE 1

003 XH SUPPORTING COLUMN 1

003a  [ANARMRNL R BOLT Mé6x12 2

003b RE & WASHER M6 2

003c |[ANATY N (1) NUT M16 1

004 mEYAgE R Y ADJUSTING SCREW 1

005 YA S — ASSISTANCE COVER 1

006 ATTTH COVER 1

006a RARAMRNL B BOLT M4x6 8

008b SEEES WASHER M4 8

007 F13— (1) COVER (1) 1

007a WA % FLUSH BOLT M3x10 6

007b NATLARNL B BOLT M5x12 2

007c  |FE& WASHER M5 2

007d RNAE RS RNV b BOLT M4x8 6

007e SRR 4 WASHER M4 6

008 F 73— (2) COVER (2) 1

008a  |¥FhERY FLUSH BOLT M3x10 6

008b  |NARAMHENL K BOLT M4x12 4

008c TRE & WASHER M4 10

008d RA TR B BOLT M4x8 6

009 HEEER (1) PLATE (1) 1

010 SRR (2) PLATE (2) 1

Koo1  |FIUE HINGE B-1100-4 3 TAKIGEN
K002 |RTF v L RANEBERE KNOB A-1075-4 1 TAKIGEN

L71620 TERYDEERMSZMH
U440B RECEIVER BOX FOR 000

BACK SPINDLE LONG WORKPIECE DEVICE
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EEERMEERNNM1 T
PIPE FOR BACK SPINDLE
LONG WORKPIECE DEVICE

L716
U4201B




P’;%TS PARTS NAME TYPE  |QTY| REMARKS
001 T—J ANy 7347 (216 ) WORKPIECE STOCK PIPE (216) 1
002 TU—J A by 747 (212 F) WORKPIECE STOCK PIPE (212) 1
003 U—JTRANw 7347 (28 ) WORKPIECE STOCK PIPE (28) 1
004 FR—= 47 (216 A) SUPPORT PIPE (216) 1
004a |RATMTLERAZRY (FHk) SET SCREW M4x5 2
005 FR—= b RL 7 (212 ) SUPPORT PIPE (z12) 1
005a NARMIEARY (BFE) SET SCREW M4x5 2
006 PR— LT (28 A) SUPPORT PIPE (28) 1
006a |ANARSIEARY (Fi) SET SCREW M4x5 2
Vvoo1 [Ty va (216 ) BUSHING (216) 1
VoO1a |ANARAMHRL K BOLT M3x6 3
voo2 [Ty va BUSHING 3
V002a |AARMFRL b BOLT M3x6 9
L716 EFERYVEER/N 47 000
PIPE FOR BACK SPINDLE
Uu4201B Vi
LONG WORKPIECE DEVICE 000




001

0
003

004

000
V000

HFERYVEER/NM1T

PIPE FOR BACK SPINDLE
LONG WORKPIECE DEVICE

L720
U4201B




P’;\\gs PARTS NAME TYPE  |QTY| REMARKS
001 T—7 X by 7347 (220 ) WORKPIECE STOCK PIPE (220) 1
002 T—7 A by 7347 (216 ) WORKPIECE STOCK PIPE (216) 1
003 T—J R b 7307 (212 ) WORKPIECE STOCK PIPE (212) 1
004 T—J A bv 7347 (28 ) WORKPIECE STOCK PIPE (28) 1
005 FB— %14 7 (220 ) SUPPORT PIPE (220) 1
005a  |ARNAKRMIERARY (Fh) SET SCREW M4x5 2
006 FR— b1 7 (216 ) SUPPORT PIPE (216) 1
006a |[ANAKRMLEARY (EH) SET SCREW M4x5 2
007 P BR— b1 7 (212 F) SUPPORT PIPE (212) 1
007a |NAKRMIEARY (Fih) SET SCREW M4x5 2
008 PR— b1 T (28 F) SUPPORT PIPE (28) 1
V001 Tvva (220 A) BUSHING (220) 1
Vooia |[ANARMHEL b BOLT M3x6 3
V002 |y va (e16 A) BUSHING (216) 1
V0022 |[AATATANL B BOLT M3x6 3
Voo3 [Ty = BUSHING 3
V003a |ANAFRARIL B BOLT M3x6 9
de 3 °
L720 PI;Eﬁféﬁi%fél\’mgLE 000
U4201B LONG WORKPIECE DEVICE Voo
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FEARYEERX Yy Iy b

CAP NUT FOR BACK SPINDLE
LONG WORKPIECE DEVICE

L71620
U4202B




PQ%T_S PARTS NAME TYPE | QTY| REMARKS
001 ¥y v v b CAPNUT 1
V001 KT — (216 A) COLLAR (216) 1
V002 [N 'SUPPORT 3
Voo3 | SUPPORT 1
Voo4  |HRNLED SUPPORT 3
e P RS W
171620 HERNEERT v ’87:1;6 L';E 000
U4202B CAP NUT FOR BACK V000

LONG WORKPIECE DEVICE
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EEEMEERXYyv Iy b @EHEA)

CAP NUT FOR BACK SPINDLE
LONG WORKPIECE DEVICE

L71620
U4203B




PAN%TS PARTS NAME TYPE QTY| REMARKS

001 S A CAP NUT ]

Voot |7 — (216 /B) COLLAR (216) :

V002  |HRiILIED SUPPORT 3

V003  |IERNIED SUPPORT 1

Voo4 IR SUPPORT 3
L71620 LSEEPEBRAF vy Ty b @HE) 200
U4203B CAP NUT FOR BACK SPINDLE V00O

LONG WORKPIECE DEVICE




002

000

BEBNTV—VR/vo 7 EE

KNOCK-OUT JIG

L71620
u550B




P‘,\\J%TS PARTS NAME TYPE | QTY| REMARKS
001 & T FIXING SHAFT 1
002 NG HOUSING 1
003 F v b NUT 1
04 |mAt—F— SPACER 1
006 T FE CONNECTING SHAFT 1
007 | =g PIN 1
008 Efga A i SPRING 1
009 5T — COLLAR 1
Kool |S=7F =7 Fige BALL BEARING W6s4AZZ | 2 NTN
VOO1 |/ v 7T Y RMAR (o8 ) KNOCK-OUT JIG (28) 1
VO02 |/ v/ 7Y MAR (016 ) KNOCK-OUT JIG (216) 1
VOO3 | v 2T Y MAR (220 ) KNOCK-OUT JIG (220) 1
VOO4 | v I T U NBRE (5 ) KNOCK-OUT JIG (BLANK) 1
N . 3
L71620 BEBNT—VR/vO 7o MRR 000
U550B

KNOCK-OUT JIG




002

000

BEBNRNID—IR/ 9o 77 AR (@ER)

KNOCK-OUT JIG

L71620
us51B




PQ%TS PARTS NAME TYPE  |QTY| REMARKS

001 & E #h FIXING SHAFT 1

002 NPT HOUSING 1

003 Fv b NUT 1

004 A l—H— SPACER 1

006 i CONNECTING SHAFT 1

007 SV PIN 1

008 FEfE = A Vidia SPRING 1

009 BT — COLLAR 1

K001 =T F 2T EET BALL BEARING W684AZZ 2 NTN

V001 J v 77T MRE (28 A) KNOCK-OUT JIG (28) 1

V002 |/ v 7T U MNER (016 F) KNOCK-OUT JIG (216) 1

Voo3 |/ v 7T v MERE (220 A) KNOCK-OUT JIG (220) 1

Voo4 |/ v 7T U NMER (T707) KNOCK-OUT JIG (BLANK) 1
171620 BEBNI—VRA/ v 70 MAE (EHA) 000
U551B

KNOCK-OUT JIG




( V003

L51620 U92OB)
003

000

ERHMAFYyvIR)—T

BACK CHUCK SLEEVE
FOR NON-CONFORMED MATERIAL

L51620
U6208B




P. Q%T.S PARTS NAME TYPE  |QTY| REMARKS
001 BEMAEETF Yy v I R —T CHUCK SLEEVE 1
002 MERDE POSITIONING PIN 1
003 = RAE S SPRING 1
UB20B BACK CHUCK SLEEVE 000

FOR NON-CONFORMED MATERIAL




000

EEEHMF vy v oOEE
BACK SPINDLE CHUCKING DEVICE

L51620
U920B




PQ%TS PARTS NAME TYPE | QTY| REMARKS
001 Fyv I RY—T CHUCK SLEEVE 1
002 AR SPRING 1
003 ¥yolFo b CAP NUT 1
V003 | T — (220 FA) COLLAR (20) 1
L51620 EFEX#@MFvrvvIRE 000
Ug20B

BACK SPINDLE CHUCKING DEVICE
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000

FEHIHFryvIEE @HA)
BACK SPINDLE CHUCKING DEVICE

51620
U9130B




PQ%TS PARTS NAME TYPE | QTY| REMARKS
001 F¥ v I RAY—=T CHUCK SLEEVE 1
002 =Rass SPRING 1
03 |FrvTFvk CAPNUT 1
004 |HT— COLLAR 1
L51620 FEHI#HFvyvIEE @ERA)
U9130B 000
BACK SPINDLE CHUCKING DEVICE




000

)

L71620 U10C
KCT002

(

RM=RE
LONG WORKPIECE DEVICE

L71620
u10C




P’;%T_S PARTS NAME TYPE  |QTY| REMARKS
001 AR X BASE 1
001a  |RAFRMAENL b BOLT M8x40 8
001b  |FEE& WASHER M8 8
001c  |[RARMLHRL T BOLT M8x25 4
002 F—T N TABLE 1
002a  |NARMHANL B BOLT M6x25 8
003 A BODY 1
003a  |[RNARMRNL K BOLT M4x16 16
003b  |[ANARARL K BOLT M4x12 6
004 E—F—T Tk MOTOR BRACKET 1
004a  |NAKRMRNLE BOLT M6x25 4
005 i MOTOR FLANGE 1
0058  |[ANARMRLE BOLT M5x16 4
005b RATARNL B BOLT M4x16 4
005¢c  |[ANASMEL B BOLT M6x25 4
006 a< BLOCK 4
006a RNARMSGRNV B BOLT M6x16 4
007 aw BLOCK 2
007a RNARSRL B BOLT M6x16 2
008 AETav s BLOCK 1
008a  |ANARAMRNL B BOLT Mé6x15 4
008b  |ANANAIEARY (Fi) SET SCREW M8x12 2
008c |ANARFIEARY (Fk) SET SCREW M4x5 2
008d BEF 2Tk SEAT M4 2
009 FE& WASHER 1
010 T5 v b BRACKET 1
010a  |[NAKRMAENL b BOLT Mé6x12 4
oM AL R— (1) COVER (REAR) 1
011a  |[RNAXRMFRL b BOLT M4x8 2
011b SEEES WASHER M4 2
011c  |[ANARMEREL b BOLT M4x25 2
012 AR T X— (D) COVER (FRONT) 1
012a NATARL b BOLT M4x8 3
012b SR WASHER M4 3
013 E—H =T N— COVER 1
013a  |[RNAXRFERL b BOLT M4x8 2
013b EEE4 WASHER M4 2
014 P S At COVER 1
014a  |[RNAXRMFRL b BOLT M6x10 2
015 DN SHIM 1
016 DA SHIM 1
017 DA SHIM 1
018 D SHIM 1
019 DA SHIM 1
L71620 RYEE 000
u10C LONG WORKPIECE DEVICE




000

)

L71620 U10C
KCT002

(

RWEE
LONG WORKPIECE DEVICE

L71620
U10C




PQ%TS ' PARTS NAME TYPE | QTY| REMARKS
020 T & LID
020a  [NARMRNL B BOLT M4x6
0200  |FE4E WASHER M4
K001 EER—NVRY (TEZAT) BALL SCREW JPF1405- THK
4RRGO
+350LC7T
Koo2 (LM A4 K LM GUIDE HRW27CA2UU THK
+460L
K003 |FHR—bz=y b SUPPORT UNIT FK10 THK
K04 |(wAZ7mbhvFYT COUPLING A3-02-EPEP DAIDOH
-8BC/11KP
K007  |2NA ¥ K/hRY SCREW M4x8
L71620 RYEE 000

u10C

LONG WORKPIECE DEVICE




V004

V003

V002

102a

100
V000

ROEE
LONG WORKPIECE DEVICE

L71620
U10C




P’;%TS PARTS NAME TYPE  |QTY| REMARKS
101 Tagfrh JOINT 1
1012 |[NARMEARY () SET SCREW M6x8 2
102 2RA FHER— b PIPE SUPPORT 1
102a RE RSNV B BOLT M5x30 3
1026  |[SARMIEAZRY (EE) SET SCREW M4x5 2
103 75 Y (B FLANGE (FRONT) 1
103a NA MRV B BOLT M5x25 3
103b |[RARMLEARY (Fh) SET SCREW M4x16 1
104 TSP (1) FLANGE (REAR) 1
1042 |[SNARMAL B BOLT M5x25 3
104b  |SARMIEARY (FEk) SET SCREW M4x16 1
105 HA KA T GUIDE PIPE 1
106 T—J Ay 7307 (220 ) WORKPIECE STOCK PIPE (220) 1
107 T—J ANy 7307 (216 ) WORKPIECE STOCK PIPE (z16) 1
108 T—Z ANy 2347 (212 ) WORKPIECE STOCK PIPE (z12) 1
109 U= ANy 7347 (28 F) WORKPIECE STOCK PIPE (28) 1
110 B4 WASHER 6
Voo1  [HRNIED LR (220 A) CENTER (220) 1
V002  [IRNIEDIER (216 ) CENTER (z16) 1
V003  [{RILIEDSEEE (212 ) CENTER (212) 1
V004  [HEIIEDIEN (28 F) CENTER (28) 1
L71620 RHWEE 100
u10C LONG WORKPIECE DEVICE V000




P ‘,\\I%TS PARTS NAME TYPE  |QTY| REMARKS
KR201 |Jv > 7 ay JUNCTION D3 1 SHOWA
KR202 |7B—FmE,/—=2=y | FLOW PROPER UNIT PSS1 2 SHOWA
KR203 |KEft7Z 2 FIXING PLUG PA4 5 SHOWA
KR204 |AV—7 SLEEVE PB4 5 SHOWA
KR205 |Fa—7AH—Fk TUBE INSERT AL4 1 SHOWA
KR207 |94 BvifF NYLON PIPE 24 NYLON | 1 SHOWA
3m

KR208 |RHEZTY L2 PROTECTION SPRING FOR o4 1 SHOWA
3m

KR209 |7 /384 7 ALUMINUM PIPE ALP4 1 SHOWA
1m

KR210 (2% % CONNECTOR PM4 2 SHOWA

L71620 RY=RE R200
u10C LONG WORKPIECE DEVICE




PQ%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS
KCTOO1 |UNITE |1 A E'Y KA T v 1-AXIS SPINDLE AMP. MDS-D-V1-20 | 1 | MITSUBISHI
FEUa—i MODULE ELECTRIC
KCTO02 [MA6  |AC —FE—% AC SERVO MOTOR HF-KP23)K | 1 | MITSUBISHI
-s11 ELECTRIC
WT101 A6 B E—FBY I —T CABLE 1
WT102 A6 BRE—FEE T —T CABLE 1
KWT101 |[USCN31L |~ 3ov o HOUSING 1-179958-4 | 1 | TYCOELEC-
TRONICS AMP
KWT102 S22 A" CONTACT 316040-2 4 | TYCOELEC-
TRONICS AMP
KWT103 [UBCN2L |27 275 2 CONNECTOR PLUG 54503-1011 | 1 MOLEX
KWT104 75 I HN—A PLUG COVER A 54594-1015 | 1 MOLEX
KWT105 75 7% —B PLUG COVER B 54595-1005 | 1 MOLEX
KWT106 I e SHELL COVER 58935-1000 | 1 MOLEX
KWT107 S LET 4 — SHELL BODY 58934-1000 | 1 MOLEX
KWT108 —TNI ST CABLE CLAMP 58937-0000 | 1 MOLEX
KWT109 ARL—haxs¥ CONNECTOR N2BG25 1 SANKEI
KWT110 Yo7 LF FLEXIBLE TUBE NP#25 1600mm 1 SANKEI
KWT111 [CNPA6 |~ ov s HOUSING IN4FTO4STT | 1 JAE
KWT112 avE s b CONTACT ST-TMH-S-CIB| 4 JAE
-100- (A534G)
KWT113 [CNSA6 |22 % CONNECTOR 1674320-1 | 1 | TYCOELEC-
TRONICS AMP
KWT114 2y 27k CONTACT 1674333-1 | 9 | TYCOELEC-
TRONICS AMP
L71620 EYEE CT000
u10C LONG WORKPIECE DEVICE WT100




001b

011lc—_ ¢

KBTO01 [

001
001a

L71620
u10J

e EE
BAR FEEDER DEVICE

000
BTOOO




P’?\‘%TS SYMBOL PARTS NAME TYPE | QTY| REMARKS

001 *=0 REAE FEEDER MOUNTING STAND 1

001a NARSIEA XY (E) SET SCREW M8x12 2

001b NAT v b NUT M12 4

002 Xk SUPPORTING COLUMN 1

003 MEEY & MATERIAL FEEDER 1

003a ANARMIEARY (FFV4E) SET SCREW M8x30 2

004 NMEBERDTay s POSITIONING BLOCK 1

004a RARMRNL BOLT M6x50 2

004b NAT v b NUT M8 1

005 =R ROD 1

005a HAC A RETAINING RING (C TYPE) 30 1

006 Fa—TTTr v bk TUBE BRACKET 1

006a RNAFSIERA XY (Fk) SET SCREW M8x30 1

006b ANAT Y b NUT M8 2

006c ANERNL B BOLT M6x10 1

007 FEF > b ADJUSTING NUT 1

008 7= — PULLEY 1

009 A AN CLAMP PIECE 1

009a ANAT v b NUT M5 1

010 IS5 TR CLAMP PIECE 1

011 LS AR LS MOUNTING PLATE 1

011a RNARSRNV BOLT M6x12 2

011b AEBFRARNL B BOLT M4x25 2

011c SEEEA WASHER M4 2

012 FEEET — b FIXING ARM 1

012a ANANMRNV B BOLT M10x25 4

012b SERES WASHER M10 4

012¢c NA MRV B BOLT M8x25 4

012d SEEE 4 WASHER M8 4

013 oy K ROD 1

014 NA Y R— b PIPE SUPPORT 1

014a ANANMIEA XY (MF Y %) SET SCREW M8x12 4

K001 b NP b (V) STOPPER BOLT TYPE ST 13 1 GOSHO
L=30mm

K002 CTF VT AR )T KNOB SK-38 2 NABEYA
YELLOW BYTECH

K002a NARNV B BOLT M8x20 1

K003 TIO¥YAE—T vk ADJUSTER FOOT TM-73-1-Z-4 | 4 | TOCHIGIYA

K004 RARMIERARY () SET SCREW M8x28 1 GOSHO

K005 RNARMIERARY (Bik) SET SCREW . M8x20 1 GOSHO

K006 RAERMIERAFRY () SET SCREW M5x16 1 GOSHO

K007 ~YHP— HELICAL INSERT M8x10 1

K008 ESYL WARNING LABEL W18 1 TOIN

K009 LS WARNING LABEL W19 2 TOIN

L71620 MHEtREE 000
u10d BAR FEEDER DEVICE BTO00




001a

L71620
u10J

MHEEEE
BAR FEEDER DEVICE

000
BTOOO




P Q%TS SYMBOL PARTS NAME TYPE QTY| REMARKS
K1008 BES~L WARNING LABEL EW18 1 TOIN
K1009 BasL WARNING LABEL EW19 2 TOIN
K2008 Bls L WARNING LABEL CwW18 1 TOIN
K2009 BET )L WARNING LABEL CW19 2 TOIN
KBT001 |WKBP VIy hRAvF LIMIT SWITCH Z-15GW-B 1 OMRON
KBT002 TRFEH N — COVER AP-B 1 OMRON

L71620 MR ftiaRE 000
u10J BAR FEEDER DEVICE BTOOO




112

105
!
101a =
114
101
113
g’,109
© 109
112
& —— 112a
L71620 MIHEIERE 100
u10J

BAR FEEDER DEVICE




PQ%TS PARTS NAME TYPE  |QTY| REMARKS
101 EEERLE WEIGHT MOUNTING STAND 1
101a  |[NARMIEAXRY (Fh) SET SCREW M6x8 2
102 X SUPPORTING COLUMN 1
103 TF—=V—=T5 v b BRACKET 1
1038  |[NARMEAZRY (FX) SET SCREW M8x12 1
104 77—V — PULLEY SHAFT 1
105 KIS —1V— PULLEY 1
1052 |[NARMIEARY (Fk) SET SCREW M8x10 1
106 INT =Y — PULLEY 1
1062 [ANAFRMIEARY (Fh) SET SCREW M8x10 1
107 Fa—THR— b TUBE SUPPORT 1
107a |[NARMIEA XY (FHk) SET SCREW M8x16 1
108 717 — COLLAR 1
108a |[NARSFIEARY (Fk) SET SCREW M8x12 1
1080 |BEF a2 URE SEAT M8 1
109 VAY:: RV BOLT 4
109a NAT v b NUT M12 4
10 a— NEEN T — FIXING COLLAR 1
110a |[NARMERAXRY (EHE) SET SCREW M6x8 2
110b BEF Uk SEAT M6 2
111 Ty HOOK 2
12 HEEA LS BAR 1
112a NATY b 3T NUT M12 2
112b SEEES WASHER M16 1
113 HEE WEIGHT 4
114 EHHE WEIGHT 2
K101 |FAmY=a—FK NYLON CORD 24%9500 1
K102 |[FA mr=a—FR NYLON CORD 24x2000 1
L71620 MRHEIREE 100
u10J BAR FEEDER DEVICE




M1620
u20J

Y4 LY hFa—T (220)
SILENT TUBE (220)

000
1000




PQ%TS PARTS NAME TYPE  |QTY| REMARKS
001 NA T PIPE 1
002 MR 1B MATERIAL BAR FEEDER 1
002a |AARMIEARY (EHE) SET SCREW M4x4 1
002b ERE SEAT M4 1
003 AU —7 (220) SLEEVE (220) 1
003a  |$WZK BALL 1/8 (23.1750) | 3
004 i F— (220) CENTER (220) 1
005 A=t — SPACER 1
006 wWxy7 RING 1
007 HR— COVER 1
008 Fa—THFR—1 TUBE SUPPORT 1
008a |NARFMIEARY (EE) SET SCREW M6x6 2
K001 VaNHlo— RARTY VS NEEDLE BEARING TLA810Z 2 IKO
K002 AT A NE#EZ BEARING SST-1680DSG | 1 NMB
K003 |[f v A—F v KU T INVERTED RING ISTW-14 1 OCHIAI
1001 NAT PIPE 2
1002 |HEE JOINT 1
10022 |ANAFRSFERARY (EE) SET SCREW M6x6 4
u20J 1000

SILENT TUBE (220)




M1620
u21J

YA LY bFa—T (216)
SILENT TUBE (216)

000
1000




P’,"Q%TS PARTS NAME TYPE  |QTY| REMARKS
001 NRA S PIPE 1
002 R 5 MATERIAL BAR FEEDER 1
003 AU —7 (216) SLEEVE (216) 1
003a  |&fEK BALL 3/32(22.3812) | 3
004 T F— (216) CENTER (216) 1
005 R SPACER 1
006 W7 RING 1
007 H - COVER 1
008 Fa—TFF— TUBE SUPPORT 1
008a |ANARFIEARY (EHk) SET SCREW Mé6x6 2
K001 ValBlo— RART Y S NEEDLE BEARING TLAG9ZZ 2 IKO
K002 |RAS R FEES BEARING SST-1260DSG | 1 NMB
K003 |AvA_A—F v KUV INVERTED RING ISTW-10 1 OCHIAI
1001 NA S PIPE 2
1002 [fEE JOINT 1
1002a |[NARAIERAXRY (Fk) SET SCREW M6x6 4
M1620 ALY bFa—T (216) 000
uz21J 1000

SILENT TUBE (216)




L51620
u22J

YA LY M Fa—7 (212)
SILENT TUBE (212)

000
1000




PQ%TS PARTS NAME TYPE  |QTY| REMARKS
001 e PIPE 1
002 EIED MATERIAL BAR FEEDER 1
003 2V —7 (12) SLEEVE (212) 1
003a Sk BALL 3/32 (22.3812) | 3
004 T F— (212) CENTER (212) 1
005 ALY — SPACER 1
006 wxy 7 RING 1
007 At COVER 1
008 Fa—TYR—Fb TUBE SUPPORT 1
008a RARAIEARY (Fk) SET SCREW M6x6 2
009 Fa—TFR—k TUBE SUPPORT 1
009a |[ANARMEAZRY (FHK) SET SCREW M6x6 2
010 BNIEDT vy va STOPPER BUSHING 1
Kool |[YaBlo—RART Y S NEEDLE BEARING TLA48ZN 2 IKO
Koo2 |AS A MEEZ BEARING SST-1040DSG | 1 NMB
Kooz | RX—=FT v Ry INVERTED RING ISTW-8 1 OCHIAI
1001|747 PIPE 2
1002 [f#E JOINT 1
1002a |RARMIERARY (Fk) SET SCREW M6x6 4
L51620 YALY bFa—T (212) 000
u22J 1000

SILENT TUBE (212)




A 4

~ ~ \\\’ . 1‘ !
~ ~ 010 ! - i
roEs
i //’
L51620 YA LY bFa—7T (210) 000
u23J SILENT TUBE (210) 1000




PQ%T‘S PARTS NAME TYPE  |QTY| REMARKS
001 LT PIPE 1
002 MEED B MATERIAL BAR FEEDER 1
003 A2V —7 (210) SLEEVE (210) 1
004 L Z— (210) CENTER (210) 1
005 A L—H— SPACER 1
006 Wx V7 RING 1
007 78— COVER 1
008 Fa—T P FR— TUBE SUPPORT 1
008a |[ANAFRMIEARY (FE) SET SCREW M6x6 2
009 Fa—THFR— TUBE SUPPORT 1
009a |[RATUTLEARY (FFE) SET SCREW M6x6 2
010 TNIED LT STOPPER PIPE 1
Kool |V alBl=—RARTY S NEEDLE BEARING HK-0306T2 2 NTN
K002 |AT A hE#HHF BEARING SST-830DSG 1 NMB
K003 Ay —F v Ry INVERTED RING ISTW-6 1 OCHIAI
Koo4  (#AEK BALL 1/16 (21.5875) | 3
1001 |47 PIPE 2
1002 [fE JOINT 1
1002a |[SNARMFIEARY (Fk) SET SCREW M6x6 4
L51620 FALY bF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>