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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 L16/1.20
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/L.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/L.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.

& 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

A WARNING 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.

Hazardous voltage inside.
Will shock, burn, or cause

4\ WARNING

To prevent serious injury, death or damage due to fire, death.
do the following: Only qualified personnel
* Monitor machine when operating_ totally familiar with electrical
* Do not use damaged tools. circuits and service manual
* Apply sufficient coolant to cutting point during operation. should work inside this
* Keep flammable items away from machine. enclosure.
* Be sure all doors, all covers, chip outlet door and product Follow Lockout/Tagout.
outlet door are closed during operation. EWO01
* Regularly remove chip from chip collector and coolant tank.
EW201
3 4 5 6
A WARNING 4\ WARNING A\ WARNING A\ WARNING
Moving parts can cause Turn off machine before
/ serious injuries. removing chips inside.
‘\ Nt Keep hands and body Hands or chip remover tool
away from moving parts. can touch moving parts
Moving part, hot chips Moving parts inside. inside and cause serious
and hot oil-inside. injury.
Kegp door clqsed EWO04 EW05
Keep door closed during operation.
during operation.
EWO02 EWO03
7 8 9 10

A WARNING A DANGER 4\ WARNING A WARNING

Hazardous voltage inside. é
‘ Will shock, burn, or cause M A

death. = GROUND

Hazardous voltage. DO NOT work in this Hot surface can cause GETTING
Can shock, burn, or cause enclosure unless familiar burns. ELECTRIC SHOCK

death. with these electrical Do not touch when power is OR NOISE CAN

circuits and safe servicing \ . OCCUR.
Turn off main breaker procedures. on. Wait until surface cools.
before connecting or EW11 THE UNITS MUST BE
disconnecting coolant GROUNDED.
pump. (RESISTANCE VALUE
EWO07 EDO1 MUST BE 100Q OR LESS)

A-002

Figure 2.1-2 Contents of Warning Labels
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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

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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Coolant flow rate detector - optional

Coolant level detector - standard

N
Lo

Main breaker - standard

Lubricant level detector -

©
=
(]
°
C
]
-
1]

Door switch - standard

Fire extinguisher - Japan only

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 ro.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 speed is 16 the operation at the speed
.| 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 [Il 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.

o 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.

« 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.

o 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.

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

o 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.

e 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.

 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.

o 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.
e 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.

» 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.

e 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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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.

¢ 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.

e 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.

¢ 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

o 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.

o 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.

e 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
o 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.
¢ 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.

It is 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.
¢ 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.

e 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/L20 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.

X1 axis control motor

Tool spindle drive motor

Gang tool post

Y1 axis control motor

Main spindle

Operation panel

Control unit

Back tool post

(Types VIl and VIl only)

Guide bushing

Z2 axis control motor

(Types VIl and Vil only)

Back spindle (Types VIl and Vil only)

Machine Front View (Types VIl and VIil)
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Opposite tool post
(Types VIl and Vill only)

Guide bushing drive motor

Z1 axis control motor
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X2 axis control motor
(Types VIl and VI only)

Coolant pump
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Pneumatic device

Central lubrication oil device

Machine Rear View (Types VIl and Vilil)
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X1 axis control motor
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Y1 axis control motor
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Long workpiece
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Machine Front View (Type I)
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Z1 axis control motor
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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

Chucking lever

Chuck sleeve

Chuck open/close motor
Cap nut

Intermediate sleeve
Collet chuck

Square spring
Spindle cap

Spindle Device

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

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

components.

Back rotary tool motor

Spur gear

Motor pulley

Timing belt

Tool spindle drive motor

Spur gear
Idle gear
Spur gear
Idle gear
Timing pulley

Front rotary tool

motor

Tool Spindle Drive Device (Types VIl and VIII)

Tool spindie 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 VIl and Vil only)

Z2 axis ball screw
(Types VIl and VIl only)

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

X1 axis ball scréw support bracket

X1 axis control motor

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

components.

Y1 axis control motor

X1 axis ball screw

Y1 axis ball screw

Y1 axis ball screw
support bracket
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Coupling
(Types Vii and Vilii only)

X2 axis ball screw

X2 axis ball screw support bracket

(Types Vil and VIII only)

(Types Vil and Vi only)

X, Y-Axis Feed Mechanism
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3.9 Back Spindle Device (Types VIl and VIil)

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

Connection plate

Collet chuck

Back spindle

Chucking lever

Lever shaft

Chuck open/close motor

Chuck sleeve

Spindle front bearing

Square spring

Spindle rear bearing

Knock-out rod

Cap nut

Spindle cap

Back Spindle Device

sectional View of Back Spindle (center)

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

3.10 Lubricating Oil Device
piping diagram.

Types Vil and VIl Layout (front view)

Types VIl and VIII Layout (rear view)
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3.11 Coolant Device
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3.12 Pneumatic Device

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

To knock-out pipe (Types VIl and VIIi only)
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3.13 Electric Device

Shown below are the names and locations of electric components (motors, switches, and sensors)
of the L16/L.20.

Fan motor

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

motor (M3)

Main spindle drive

Fluorescent lamp motor (M1)

(FL)

Fan motor
(FAN5)

Back spindle chuck drive motor
(MA2) ) Back spindle drive motor
Z2 axis control motor (M2)

(M22)

Types VIl and VIII Electric Device (front view)

Parameter axis name list

ltem 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
72 axis control motor (MZ2) ’ y#)
Main spindle chuck drive motor (MA1) Al
Back spindle chuck drive motor (MA2) A2
Knock-out drive motor (MA3) A3
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Fan motor

Door switch
(DRSW1)

Door switch
(DRSW2)
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motor (M5)

Main spindie chuck drive

motor (MA1)

[

Z1 axis control motor

N2
27
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) 2
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X2 axis control

motor (MX2)

VN

. .»..0//

(-

27N KK
. i) \/

27
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Coolant pump
(Mm6)
Coolant level detector
(FSCO)

Air blow solenoid valve

(MV1)

Lubricating oil pump (M7)

Door switch
(DRSW3)

Door switch
(DRSW4)

Lubricating oil level detector

(FSLUB)

Types VIl and VIl Electric Device (rear view)
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Fan motor
(FAN3)

Fan motor
(FAN4)

Fan motor
(FAN2)

X1 axis control
motor (MX1)

Main spindle drive

motor (M1)

Tool spindle drive
motor (M3)

Fluorescent lamp

(FL)

Workpiece separator drive motor

(MA4)

D

Chucking device drive motor

(MAS)

Type | Electric Device (front view)

Parameter axis name list
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Fan motor
(FAN4)
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drive motor (MA6)

Y1 axis control
motor (MY1)

Door switch
(DRSW1)

Door switch

(DRSW2)

Fan motor
(FAN3)

Main spindle chuck drive

motor (MA1)

e
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N
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=3

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.




, including those covered in the table,

by checking a change in machine noise, temperature, surface
, or in smell during operation. Therefore, be familiar with the

b

Daily
Daily maintenance checks are simple inspections to be performed before and during operation of

the machine.
normal operating conditions of the machine, and you can accordingly perform the potential but

For the L16/L.20 machine, perform the checks listed in the table on the next page. Note also that
you can detect some abnormal conditions of the machine

through your senses, for example

conditions of machined workpieces

most effective daily inspection only by observing machine conditions during daily operation.
Keep in mind that this approach is the most important part of machine maintenance.
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4.1.1

©
et

9,10

YRR W)
=)
/?/@;;&\vf 2

11

12

9,10

Daily Maintenance Check Points

11

12

[7e]
——
-



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 l]amp 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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4.1.2 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




B Monthly check ltems
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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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4.1.3 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 US1R) 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.

AX 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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(8) 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 each location with the chuck both opened as well as closed.

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

c
2
©
L2
a

a

©

(]

)

1]

o

e
O

Spindle Bobbin Sliding Portion

Grease application

Back Spindle Bobbin Sliding Portion

(5) Bar loader (U10J) rod

o 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.

o 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.

A 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

4.3.1

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.

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-U5GT-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
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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

N
Motor pulley \{ (>
e

Stopper bolt

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 B} 00000000
00000000 .

00000000
00000000

00000000
00000000

B 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 ,<.> .

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 00
7 6 5 4 3 2 1 0 X0008 00000101 05

X0010 00000000 OO

X0000 0/0/0]0]0J0J0O|O X0018 01010000 50
X7 X6 X5 X4 X3 X2 X1 X0 X0020 10100011 A3
X0028 10000010 82
X0008 o|jo|j0|j0|0]0O0]0]0O X0030 00000000 00

XF XE XD XC XB XA X9 xg | X0038 00001100 0C

X0010 ojo0(o0jo0j|j0j0|0]0

X17 X16 X15 X14 X13 X12 X11 X10 Status display (1/0)
of the signals
g / corresponding to each
Y device number
The device number is assigned in
each bit

2. Device number (2-byte data type)

76543210 HEX )
—D0005 00000000 00
01100100 64
D0006 10000001 81
00000100 04
D0007 01000010 42
10000100 84
D0008 00000010 02
11000000 CO

Data corresponding to
each device number
(2 bytes)

D0005 o|(o0ofojojo0j0j0O]O Higher order data

ol1|11]1]0|10|1]0]0 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. ‘
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5.3 Alarms

5.3.1 Error and Alarm Messages

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 [:E to enable the submenu (upper row). (Skip
this step when the submenu has already been selected.)

2. Press the menu key [Message].
The Message window will then appear.

| Quit (ESC) |

Pescrip

LESCE] P
DPO@4

Coolant oil is mpty. Auto operation stops

end of cycle.

i

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>.
0OP004 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, MD], 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.

OP015 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.

0OP042 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.
0OP207 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.
OP240 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>.
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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 M55 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 Tllegal 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 Tllegal 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 Illegal 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 Z1-7Z2 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 Illegal 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.
Y05 INT PARAM ERR Error in parameters used to turn the | See the Instruction manual of
Error 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.




53.3 Stop Codes

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

Action

See the Instruction m
the NC manufacturer

Message

CAN'T CYCLE ST NC can not start automatic
operation in the stop status.

Use the error number to find more
information.

A certain condition caused the
automatically operating NC unit to
halt automatic operation.

Use the error number to find more
information.

During automatic operation, the
NC stopped program execution at
the end of 1 block.

Use the error number to find more
information.

Alarm No.

Error No. nnnn

See the Instruction 1
the NC manufacture!

FEED HOLD
Error No. nnnn

See the Instruction

BLOCK STOP
the NC manufacture

Error No. nnnn




>st-Alarm Actions

's section describes the proper actions required to identi
> solutions provided are those to some of the most co
ice if the problem cannot be located or is beyond the

fy and correct the machine problem,
mmon problems. Call the Cincom Service
scope of this manual.

©covery from Interference Check Alarm

terference Check

} Machine checks for interference among the components,

Back tool post

terference check function recognizes rough shape of the machine according to the
ling data and checks for interf;

erence 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
L16/1.20 machine when checking for interf,

erence between them.
lingly, components may interfere with each other while the interference check
as not been generated, or the interferen

ce check alarm may be generated while
>@m to have no chance of interference.

'ould therefore perform visual check for interference in combination with the
‘©nce check function of the machine.
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5.4.1.2 Troubleshooting after MO3 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 [:E]
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 [ t ] and [ l J 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 M119 (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

Check the thermal relay OLSI.

o
&

/

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:
e 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.
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B W
i A \§< \ \‘\\v W\ ‘
5.4.2.2 Resetting a Thermal Relay 74 /ﬁo\ }\J\«”’ )
\/ Y 2 \\} 1‘1// -
Procedure Ay

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.

/ Trip rod (green)

[
PaiN
N

el

Reset bat 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
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5.4.3 Recovery from Overcurrent Alarm

5.4.3.1 Troubleshooting after EX001 200VAC Over Current Alarm

Procedure

1. Check the circuit protector CP1.

If CP1 has been tripped (with the handle lower than the ON position but not at the
OFF position)
e Check if the 200-volt circuit has been short-circuited.
e 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)
o Go to step 2.

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.
e 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)
e The possible cause is a disconnected signal line. Remove the cause and go to step 3.

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
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List of Circuit Protectors and Fuses

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

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:
o 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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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.



L71620 Troubleshooting

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 Gotostep 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 0:
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:
e (o to step 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:
¢ 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 S2is 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:
¢ QGo to step 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™:
o 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:
e Remove the workpiece.

If not:
o The diameter of the knock-out jig is larger than the chuck size.
e 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:

(/
1. Check the indicator on the Power key of the bar loader.

When the indicator is off:

(/
e Press the Power key of the bar loader.

If the indicator is on:
e 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.
e 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.
o 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:
e Remove the cause.

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

Note

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:
e 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
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):
e 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.
o 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:
e Replace the flow rate sensor because it seems to be defective.

If the "alarm output indicator LED" comes on:
e 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.

o 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 (U52R) 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

l(j :
£

Flow rate sensor



L71620 Troubleshooting

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
is0.)

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.)

e 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.

e 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.

¢ 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

g
o000 00000
Range

Set-point

S

Alarm flow rate setting potentiometer o .
Flow range adjusting potentiometer

Alarm output LED indicator
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B 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).

e 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:
e Replace the cut-off tool.

If there is no material:
e Gotostep 2.

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

If chips have been jammed:
e 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.
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.

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.

sy
el

IT

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
BAT connector
Battery holder
Connector coming from battery — &4 NS
Battery ————p> @

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 ||[I]|| is on.

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

If the indicator is off:
o Goto step 2.

2. Check YC10 ($1) and YDS50 ($2) on the I/F Diagnosis screen with the Start key i

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:
o 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 ($2 cycle start) have been checked.

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

If the switches have been checked:
o Gotostep 5.

5. Check whether an alarm has occurred.

If an alarm has occurred:
e 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=OOOO omitted).

If the 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.
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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=O OO O 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:
o 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.
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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5.5.5 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:
e 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:
e Remove and clean the guide bushing and drawbar. Mount them back and perform set
clearance adjustment.
e Lap the guide bushing and material to fit them together.
¢ Replace the guide bushing.

When the clearance and contact states are appropriate:
¢ Go to step 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.

o 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.

e 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:
¢ 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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5. Press the Parameter key .

The Parameter screen appears.

6. 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.

C CONSTANT PARAMETERS 1/3 Ooiseiad TEST PROGRAM

HOL I ROY [P RDY |

ta] MC-VAR

TAB | TAB
7. Use the arrow keys E][I], or tab keys to position the cursor on the

item you want to set.

8. Use <numeric> keys to enter the desired value.

INPUT
9. Press the Input key .

10. 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 STII/F DiagHistory! | | [ |

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 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.

INPUT
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.

SELECTION PARAMETERS 1/3 Comment

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

position the cursor on the item you want to set.

(1]

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

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

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.

/W LISTSPEC L STIL/F DiagHistoryl -~ [ . [ | |

Press the menu key [History]. (Skip this step when the Alarm History screen has already

2.
been displayed.)
The Alarm History screen appears, listing the last 100 alarms generated.
172
A1l DSP
SSHEE .
tory All L Menu SEL
" Notes

The Alarm History screen displays the menu keys [All DSP], [NC ALM], and [PLC ALM].
Pressing the menu key [NC ALM] displays only the alarms generated from the NC unit.
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.

i/l |ISTSPEC LSTIL/F DiagHistory! | [ | |

2. Press the menu key [History]. (Skip this step when the Alarm History screen has already
been displayed.)
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5.6.6 Control Box Component Layout

Left ! Right

Mounting direction

TB1/ Clos

e

-up of terminal

Up Down

Mounting direction
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24
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TB2/ Close-up of terminal
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<DT035
KDT036
<DT037

T013

See IF board : DT300

Hinge : KDT012

Qauid

B

sssusi]
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dngtaads
ot 0
0T &
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i
L
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Left

Mounting direction
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EESSliz

TB3, TB4/ Close-up of terminal  TB5/ Close-up

Right plate : DT002
MC3/ Electromagnetic contactor : KDT004
MC1/ Electromagnetic switch : KDT003
L002/ DIN rail : KDT014
SK1/ Surge absorption unit : KDT005
RY4/Relay :KDT010
RY4/ Socket : KDTO11

Plate : DT006
LO05/ DIN rail : KDT041
AVR3/ Powr supply : KDT009

5

*tg\\

9

Short 9 LO01/ DIN rail : KDT013
ol |
Short = f UNIT1/ Control unit : KCT001
&
= 7/_
l/j_ﬁ

UNITY/ 1-axis servo amp. module : U30

> UNIT3/ AC reactor: KCT005
L
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Plate : DT007
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‘owr supply : KDT008

UNIT7/ 2-axis incorporation servo

UNIT6/ 3-axis incorporation set
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5.6.7 Operation Panel Component Layout
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5.6.8

IF Board Component Layout

Va 24 |23 ||22 ||21 {20 [Jaa||se |7 |{e6||asf|ral]eafjaa|jerffrofle e |7 |lel]s]l4|lall2]|lt]|l°]o m
3 H ¢
49 (|48 || 47|46 || 45||4a || 43|42 ||41|{40]|30]|38]|f37|{36]||35]||3a]{3a3f|32]}3t|[30]jas]|2s]j2r]|26]]25
GBAIMGBBIMGE* YOI | OV | YOE | YOF | OV | Y45 | Y46 | OV | YAA| YAB| OV | YAE | YAF | OV | Y6A| YEB| OV | Y6E | Y6F | X48 [+M24V X4B [
|MesxiMesAdmeand Yoz | Yoa | ov | yas | yaa| ov | yar| vas| ov | vac| van| ov | ves|ves| ov | vec| vep| ov | ov | xas | xan [+u2ey
TBC1
I OLZO101.20@20@.20401.20E'()LZOGOLZOTOLZO%LZO%)LZ10 30
0, 303 305
Ol 25 ||—hreo: =X O e LR AR EOE e O LS L O oL, Oksgz, O-03, o0s, O3S,
== == == ==
0 RY202 _#lyiﬂ;@!ynl#l_mo!%b?o‘ 1,205 {2206 (2,207 (Rv208 [ 2,208 ] Rv210 2r301 Ry302 2303 2y304 2305
] AR | CRCRCRCRE
- o BN P
27 ||—rra204 °
2 ov Z °
5] g - E 2 — o [32]
28 ||—tuoev / ;@ # # 3 ] iﬁ # !# H ] = B
s e g (B2 s |l Lt LT BT 2 & o &
29 | f—PATG 21]()] 21@[.213()[.214(}215(}216()[,21 21@.219 S
4 PATYC _gin Hl@z é o ulwle - 5211 Ochﬁle g
30 —PATT @b?ll#ly?lﬁ#lyﬂlﬂ lyﬂla#ly?l?%lrml#lyill
5 PATRC SIS 1 207 mmE
al 8 306 307 308 308
31 —PATR 7 OL: OL:I R307 OL: 2308 OL: B308
6 oV k7308 Br309
32 ||—rrao8 ¢
an e EEEEEIN CEI L
- 33 o—vmzw 5L ls &L ls L g _/85 LIz g H égi
+M24V M5V ALARM [Te} 4 @ —ox
s | M0 0T 222 & = = =
s Rr212 O 0.0 @ = ° o5
Sl | = ¥ = CN5  CN6 4 °
10 RY213 CNI "~ pop1 D =0
36 ||—rva14 e} o
1 ov 1 1
37 ||—krais 63 Qz £
A 2 a =
12 RY216 3 3 8 A
38 |f—bv
13 RY218 S
39 |f—kY218 CNP{ <]
14 ov ] )
w© ||l—preL ™ 25 () B2s aes p2s azs [ |mes aas w25 azs (| nes
15 IpacLs ! Qe
41 | f—rLe o 50 50
z201
18 TL2 A R402
42 ||—irime p1 [B] CNP2-Short o 0o
" ucor el CNP3-Osen
el owe ows sllellsl|s]]s
P | R B/F B/F-EX 8 [ S I 8 [ 8L 8 [
19 DL& arl 0 | AL E H BL O & & o o
45 | [—huoey 01 c
20 bs1 .0 «f 01 N3 ch4
a6 |f—os2 S| 0 0 NER o (e}
21 ps3 -l 01 HEa!
o ||—ose  zf 000 HEN'
22 weav 2| 000 sl 00
8 | |—pLe o | AL Bl Al Bl AL Bl Al BL AL Bl
23 ov o 0 20 20
49 ||—buk2 Mo| [ [ pro awof [ [ [pro l
24 ov 20 20 O O
= - = -
BRt | OV | X0t | X02 hm24W X05 | Xoc f2ay] x20 | x21 | ov | X23 mM24¥| X26 | X28 [M24V] X2B | Xac | x2p | XeE pMa4viskIPisKIP4tM24vsKIPT]
BR2 | X00 M4V X03 | X04 1M24V] XOD | XOP m24V] X22 M4V X24 | X25 [+M24Vl X258 | X2A BrM24 OV w24V Xar [SK1POtM24ViSKIPESKIPEHMR4
TBC2
IH 26 []27 || 28 || 29 |30 |31 |]32]||33|]aa||as||36|]|37|]ae]||as||a0||ss|]saa]]4a||es]]ss|]as|]|ar]|]ee]]4s
P Fan
.y Ol ol s ({2 {lallalls|le]l7|le]ls|]to]fee]fsa]fealfral]]ss]|{re]|far]|jre]]sa]fao]far]|]az]|2s]]2s N




(Blank page)



L71620 Troubleshooting

Product code

Document code




L71620
L71620
L71620
L71620
L71620
L71620
L71620
L71620
L71620
L71620
L71620
Ls16S

Ls20S

L71620 U11B
L»1620 U11B
L71620 U11B
L71620 U11B
L71620 U11B

L71620 U30B

L71620 U31B

L71620 U32B

L71620 U40B
L21620 U40B
L71620 U40B
L71620 U40B

e o))

10k

o

IN—Y )Rk
PARTS LIST
EHBERE
L.71620

B CONTENTS PAGE
Ry K BED A0 66
ZiEBRSA K& Z1-AXIS SLIDE A100 6-8
Z1 Bk U R SR Z1-AXIS FEED MECHANISM A200 6-10
e HEADSTOCK C000 6-12
T#h MAIN SPINDLE C100 6-16
A4 KFTyoarR—x GUIDE BUSHING BASE E000 6-18
X1 BhE Y B AR X1-AXIS FEED MECHANISM E100 6-20
Y B3 U HE SR Y1-AXIS FEED MECHANISM E200 6-22
VIRt REE COOLANT SUPPLY DEVICE R000 6-24
ATSvaH—FE SPLASH GUARD S000 6-26
A5 FAN—E SLIDE COVER S100 6-32
FR =7 INTERMEDIATE SLEEVE C000 6-36

C100
R y—7 INTERMEDIATE SLEEVE CO000 6-38

C100
NAAMENK MRS A FE OPPOSITE TOOL POST/X2-AXIS SLIDE 000 6-40
NEFIAMBIZ RS A FE OPPOSITE TOOL POST/Z2-AXIS SLIDE 100 6-44
SEIMEIH 5B OPPOSITE TOOL POST/COVER 200 6-46
SNEIYEIH -1 OPPOSITE TOOL POST/COVER R200 6-48
MEAME OPPOSITE TOOL POST CT000 6-49

WTO000

WT100
ElizTH 4 XEREHEE 4 ROTARY TOOLS DRIVING DEVICE 000 6-50
BTO000 6-52

CTO000

WTO000

WT100
ESzTH 4 JFEEQJEE 4 ROTARY TOOLS DRIVING DEVICE 000 6-54
BTO000 6-56

CTO000

WTO000

WT100
E#zTH 2 XERSHERE 2 ROTARY TOOLS DRIVING DEVICE 000 6-58
BTO000 6-60

CTO000

WT000

WT100
FEISMEEETIHE BACK SPINDLE DEVICE/HEADSTOCK 000 6-62
GLOER el ek BACK SPINDLE DEVICE/BACK SPINDLE 100 6-66
ETEXSBES//  vOT7o M BACK SPINDLE DEVICE/KNOCK-OUT 200 6-70
EEX#MEE/ AN BACK SPINDLE DEVICE/COVER 300 6-72

C-L71620 I VII VIII
Code 3J1-0603 MFG Issue
No. 3E1-0603 No. L71620/0909 ~ Date 2006.8
3C1-0603




L71620 U40B

Ls1620 U120B
L71620 U121B

L71620 U122B
Ls1620 U150B
L71620 U151B

L71620 U152B
L71620 U420B

L71620 U440B

L716 U4201B

L720 U4201B

L71620 U4202B

L71620 U4203B

171620 U550B
L71620 U551B

Ls1620 U620B

Ls1620 U920B
Ls1620 U9130B
L71620 U10C

L71620 U10J

M1620 U20J

M1620 U21J

Ls1620 U22J

Ls1620 U23J

Ls1620 U24J

L71620 U31J

L71620 U32J
L71620 U321J

EETHEE

E® 3 KepRLFE—
FEEGTEREERE

EHE 4 &ERRILA—
EE 3 FERILT—
EEOETARBEE

HE 4 FBAILST—
EEEVEBREAEN/—

EERYEEREMAIH
EEEYWEER/N1T
EEREMEER/NA T
ETERYEERX YV ISV b
ETEEMEERX Yy Ty b
(& A)
BEBRT—VRBR/VvITOA
BEENT—VB/ I 79 MRE
(& A)
BERHBEFYyvIRY—T

EFEI#HTFyvIEE
FEEX®MFrvEE BHA)
EYEE

MHEREE

YA LY bFa—T (220)
YA LY bFa—T (216)
YL LY bFa—T (212)
YA LY rFa—T (210)
YA LY rFa—T (o)
=R L—5—

D=L —4—
* X[t

CONTENTS
BACK SPINDLE DEVICE

FRONT 3-SPINDLE HOLDER
FRONT ROTARY TOOL DRIVING DEVICE

FRONT 4-SPINDLE HOLDER
BACK 3-SPINDLE HOLDER
BACK ROTARY TOOL DRIVING DEVICE

BACK 4-SPINDLE HOLDER

LEFT SIDE COVER FOR BACK SPINDLE LONG
WORKPIECE DEVICE

RECEIVER BOX FOR BACK SPINDLE LONG
WORKPIECE DEVICE

PIPE FOR BACK SPINDLE LONG WORKPIECE
DEVICE

PIPE FOR BACK SPINDLE LONG WORKPIECE
DEVICE

CAP NUT FOR BACK SPINDLE LONG WORKPIECE
DEVICE

CAP NUT FOR BACK SPINDLE LONG WORKPIECE
DEVICE

KNOCK-OUT JIG
KNOCK-OUT JIG

BACK CHUCK SLEEVE FOR NON-CONFORMED
MATERIAL
BACK SPINDLE CHUCKING DEVICE

BACK SPINDLE CHUCKING DEVICE
LONG WORKPIECE DEVICE

BAR FEEDER DEVICE

smENTTUBE(gzm
SILENT TUBE (216)
SILENT TUBE (212)
SILENT TUBE (10)
SILENT TUBE (4)

WORKPIECE SEPARATOR

WORKPIECE SEPARATOR
CUSHION BOARD

NOO0O
R200

BT000
CTO000

FT000
WT000

WT100
000

000
FTO00

CTO000
WT100

000
000

000
FTO00

CTO00
WT100

000
000

000

000
V000

000
V000

000
V000

000
V000

000
000

000

000
000
000

100
V000

R200

CT000
WT100

000
BT000

100

000
1000

000
1000

000
1000

000
1000

000
1000

000

CT000
WT100

000
000

PAGE
6-74
6-75
6-76
6-77
6-78
6-80
6-82
6-84

6-86
6-88
6-90

6-94

6-96
6-98

6-100
6-102
6-104
6;1 06
6-108

6-110
6-112

6-114

6-116
6-118
6-120
6-124

6-126
6-127

6-128

6-132
6-134

6-136
6-138
6-140
6-142

6-144
6-148

6-150
6-152



L71620 U33J
L71620 U331J
L71620 U322J
L71620 U35J

L71620 U351J
L71620 U352J

L71620 U90J

L71620 U91J

L71620 U70N
L71620 U10R

L71620 U102R
L71620 U52R

L71620 UGOR

L71620 U81R

L71620 U811R
L71620 U812R
L71620 U813R
L71620 U22T
L71620 U23T
L71620 U83T

L71620 U963T
L71620 U40Z

L71620 U50Z

L71620 U71Z
L71620 U77Z
L71620 U782

L71620 U781Z
L71620 U80Z

L71620 U81Z
Ls1620 U120Z

Ls1620 U1120Z
Ls1620 U1150Z

B®x
7=t L—4a—
F XMH LR
T—9 I Lb—4— (FXRLL)
J—5auR7

F XRFEHR
J—=2aUR7

FyFavRy

FyFarvR7y

I7V—)REFEE
YIERA o BB

UMEBELA FES
VHARERHEE

BEI7Io—%E

FANTTEBEE

FALTTEE (1EA)
AT T7EE (VI <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>