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¢CAUTION®

In this book, because it shows the description of the general operation of the electric riveting machine,
For the optional function] , refer to the separate [ Option Function Instruction Manual] .
Please refer to the documentation for each equipment details of each device.
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1

INTRODUCTION

1.1 Safety precautions

The precautons contained in this booklet should be observed in order to protest the equipment from
damage whileensuring your safety as well as the safety of others.

Please use the product after fully understanding the contents.

/\DANGER
Situation which is likely to occur and which could result in death or injury safety precautions are not
observed.

/\WARNING

Situation which could potentially result in bodily injury or equipment damage if safety precautions
are not observed.

/NCAUTION
Situation which could potentially result in bodily injury or equipment damage if safety precautions
are not observed.



/\DANGER

Overall

@ As for the machine, risk assessment is carried out under the terms of use given by a customer. But
lease carry out risk assessment on the condition to be used by all means.

Failure to do so could result in fire, electrical shock, injury and equipment damage.

@ Do not use the machine near the place where in an explosive atmosphere, an atmosphere of the
flammable gas, a corrosive atmosphere, the side of inflammables and a water splash.
Failure to do so could cause a fire, an electric shock and injury.

@ A person having an appropriate qualification can do installation (transference), connection, operation,
check, a trouble diagnosis and the repair work. Failure to do so could result a fire, an electric shock
and injury.

@ Do not transfer, installation, connecting and perform maintenance on equipment while it is energized.
Work after switching it off. It causes the electric shock.

o & The mark shows the energizing joints such as the first power supply connection, the residual
voltage and the terminal blocks.
Do not open the enclosure and touch while energizing.

@ Follow the transportation, installation, operation, maintenance and check with the country where a
machine is really used in all life cycles including the disposal and the local legal regulation.

Installation

@ Secure the distance that can evacuate in emergency when you install the machine, unless it might
cause a fire and injury.

@ Fix the machine to the floor surely not to fall. A machine turns over and causes an injury and the
physical damage to the equipment.

Wire connection

@ Do not use power source or voltage other than those specified for that particular model. Using an
improper power source could result in equipment damage, fire and electric shock.

@ Reach based on a connection diagram surely.
There is a possibiony of causing a fire and an electric shock.

Operation

@® Engage in work after having performed safety education.
It could potentially cause an electric shock and injury.

@ Do not nullify and detach the safety device.
It could cause injury and equipment damage.

@ Perform emergency stop promptly when you felt danger.
It could cause a fire, an electric shock and injury.

Maintenance

@® The person who received education have to do maintenance and check.
It could potentially cause injury and equipment damage.



/N\WARNING

Overall

@® When transferring ownership or selling this product to a third party, be sure to pass on all manual
together with this machine.

@® Turn off power at once when the protectors such as a breaker trip, a circuit protector trip, the
thermal trip worked. Turn on a power supply after having removed a cause. When continued
producing without removing a cause, a machine malfunctions can cause an injury and the physical
damage to the equipment.

@ Do not touch the machine with wet and oily hands.

Doing so could result in electrical shock.

Installation

@ Produce after adjusting the level at the center of the machine.
The machine may be fallen down by unstable installation, and injury or device damage may be
caused.

Wire connection

@ Do not torture, pull, and stuck the cable, or it could cause a fire and an electric shock.

@ Put the terminal cover after the wire connection, or electric shock may result.

@ Confirm the direction where the motor is rotated when the machine is set up and transferred.
Reverse rotation can cause motor overload damage.

Operation

@ During the machine is switching on, do not open the doors such as an operation box and a control
gear, and the enclosure.
Doing so could result in a fire and an electric shock.

@ Do not use it exceeding the range of the specification of the machine, or it could cause injury and
device damage.

Maintenance

@ Work after padlocking the breaker handle at the dangerous task when the breaker in off, otherwise
it could result in a fire, an electric shock and injury.

@ Do not touch each joining terminal with ten seconds after power off, or it could cause a fire and an
electric shock.

@® When you detach the cover, return it to former state before the operation, otherwise it could result
in an electric shock and injury.

Repair, Modification

@ When you repair the machine, only the person who received the education can do the range of the
content described in the manual.
If you have any questions or problems and need the repair except mentioned contents, please contact
us.

@ Do not remodel the machine. Contact our company when remodeling is necessary.



/\CAUTION

Overall

@ Do not use it exceeding the range of the machine specification.
There is a possibiony of causing the electric shock and injury.

@ Put neither finger nor the thing in the opening of the machine cover, the control board, the
operating panel, and the enclosure.
There is a possibiony of causing a fire, the electric shock, the injury.

@ Does not touch the motor at a while be production and after it stops. When it was a high
temperature, it causes the burn.

@ For a while during and after stopping operation, please do not touch the regenerative resistance in
the control panel.
Because you are very hot, it may cause burns.

Installation

@® Do not put the combustible around the machine.
There is a possibiony of causing a fire, the burn.

@ Do not put the obstacle that disturbs ventilation on surroundings of the machine.
There is a possibiony of causing the device damage.

Operation
@ Put it into the state that the emergency stop is always put when producing.
There is a possibiony of causing the injury.
@ Discontinue producing at once when it is abnormally occurred generated and contact the person in
charge of machine. It is necessary to stop it if necessary, by the emergency stop.
There is a possibiony of causing the injury and the device damage when keeping producing.
@ Do not adjust the machine while producing.
There is a possibiony of causing the electric shock, the injury, the device damage.
@ Operate it after confirming there is no danger in surroundings of the machine enough when
operating it by manual.
There is a possibiony of causing a fire, the electric shock, the injury.
@ The arrangements substitution work must turn off power after being able to do the work
preparation.
There is a possibiony of causing the electric shock, the injury.

Maintenance
@ The articles of consumption and the replacement part must use our brand-name parts.
There is a possibiony of causing the injury, the device damage.
@ Only the educated person must do the mechanical inspection.
Repair promptly when you find trouble.
There is a possibiony of causing a fire, the electric shock, the injury the device damage.

Disposal

@ Dispose of the riveting machine and parts as industrial wastes in case of disposing.

@ If the disposal of the riveting machine is required, make sure that a waste disposer or a staff in
charge makes a necessary arrangement.



1.2 Introduction

We thank you for adopting Yoshikawa's Riveting Machine.

The riveting machine is an excellent machine manufactured based on our experience and
research over many years as a dedicated manufacturer of riveting machines.

This manual provides instructions and key points for the maintenance and operation of the
machine. Wrong handling may cause an unexpected accident or failure. Read through this manual
before use and handle the machine correctly.

Kindly give this manual to the operator and direct him to keep the manual.

1.3 Principle

A head which spins together with the spindle is attached to the end of a cylinder and an insert is
inserted into the head so that the insert can revolve round the rotational axis of the head at an
angle to the rotational axis. Since the insert itself rotates freely, the insert can stand still irrespective
of head rotation. (Refer to Fig 1.3.b)

Head

Fig 1.3.a Fig 1.3.b

The insert usually rotates together with the head, but it stops rotation when it comes into contact
with a rivet end and swings around the rivet end as if sliding over the surface of an inverted cone.
(Refer to Fig 1.3.a)

The end of the insert comes into contact with the rivet at a point on the surface of the end at first.
The point contact grows to a line contact with the descent of the cylinder. The length of the contact
line finaly develops equal to the radius of the rivet point. A surface is shaped by the revolution of a
contour, and the rivet end is formed to a flat point, round point, pan point, etc. according to the shape
of the insert end.

The rivet is upset little by little by the movement of the contact contour line between the rivet and
the insert to from a point, finishing riveting.



1.4 Possible to do

1.4.1 To determine the presence or absence of rivets, the length, and the difference in material.

*From the position and thrust during the riveting cycle, it is available to determine the
presence or absence of rivets, the length, and the difference in material.
(=7.4.3 Judgment P.64)

1.4.2 To make any amount of riveting from the contact position.

*The FRE machine has a function called search riveting.
By using the search riveting function, any amount of riveting can be performed from the
touch position of the insert and the part.(=7.4.2 3)Search riveting P.56)

1.4.3 To control the FRE machine from the upper PLC or operate peripherals.

*FRE machines can be operated externally using external I/O control or network control
(Ethernet,CC-Link,etc.). (=8.3 Interface P.85)
*Network control is optional, so please contact us.

_10_



2 SPECIFICATION

2.1 General specifications
Table 2.1
ltem Specifications
Temperature | 0°C~+50°C (No Freeze)
Humidity 85%RH or less (No condensation)
Ambient Above the sea 1000m or less
condition Altitude *Do not use it in the environment where it pressurized than atmospheric
pressure of meters above the sea level Om.
Atmosphere | Free from corrosive or flammable gases, oil and water mist and dust.
Ambient -25°C~+75°C (No freeze)
temperature
Humidity 85%RH or less (No condensation)
Strage Above the sea 2000m or less

environment | Altitude * Do not use it in the environment where it pressurized than atmospheric
pressure of meters above the sea level Om.
There must be neither causticity gas nor dust.
Atmosphere ; .
Neither water nor oil must splash.
Ambient -25°C~+75°C (Do not freeze)
temperature
. Humidity 85%RH or less (No condensation)
Transportation
environment Above the sea 2000m or less
Altitude * Do not use it in the environment where it pressurized than atmospheric
pressure of meters above the sea level Om.
Atmosphere | Free from corrosive or flammable gases, dust, oil mist and water mist.

2.2 Machine specifications

Table 2.2
. Motor Servo motor, synchronous motor
Drive - -
Qil pressure Disuse
source . .
Air pressure Disuse
FRE-05 FRE-10 FRE-20
Electric Riveting Axis 0.75kW 2.9kW 2.9kW
! . Inverter 0.4kW 0.75kW 1.3kW
motor | Spindle
Servo 0.75kW 0.75kW 1.5kW
Hydraulic oll Disuse
Air pressure Disuse

_‘I‘I_




2.3 Performance specifications

Table 2.3
FRE-05 FRE-10 FRE-20
_— . @0.5~p5mm @®1~@8mm ®4~p12mm
Riveting ability Mild steel Mild steel Mild steel
Riveting 1.00~5.00kN 1.00~12.00kN 3.00~20.00kN
Thrust point (510kgf) (1,224kgf) (2,040kgf)
JOG move 5.00kN (510kgf) 3.00kN (306kgf) 20.00kN (2,040kgf)
Stroke 1.000~60.000mm 0.000~200.000mm 1.000~100.000mm
Speed (Move point) 0.01~130.00mm/s 0.01~160.00mm/s
Speed N
(Riveting point / JOG move) 0.01~10.00mmy/s
MAX 1,800rpm
Spindle revolutions Note: The revolutions can be commanded from 1rpm.
Machine operation and riveting operation are not guaranteed.
Judge range Position trigger|  0.001~60.000mm 0.001~200.000mm 0.001~100.000mm
g g Thrust trigger 0.01~5.00kN 0.01~12.00kN 0.01~20.00kN

2.3.1 Functional operation specification

When the machine operating force needs to be limited / operated, the performance specifications

are shown in the table below.

@ Servo return zero non-complete, soft limit disabled, alarm occurs (JOG operation is only
possible).

@ When returning to the home position, positioning move point operation during single operation
operation, PRG check control.

Table 2.3.1
FRE-05 FRE-10 FRE-20
D Thrust (limit thrust) 2.00kN (204kdf) 3.00kN (306kgf) 5.00kN (510kgf)
Speed 0.01~10.00mm/s (JOG speed setting)
Thrust (low thrust) 5.00kN (510kgf) | 10.00kN (1020kgf)
@
Speed (low speed) 10mm/s

_12_



2.4 Electrical specifications

Table 2.4
Number of 3
phases
Voltage AC200v
Steady voltage: 0.9 to 1.1 of nominal voltage
Frequency 50/6(.)HZ . .
Nominal frequency 0.99 to 1.01 (continuous), 0.98 to 1.02 (short time)
Less than 10% of the total r.m.s. voltage value between charge
Harmonics conductors for the sum from the second to the fifth harmonic. For the
Power total from the 6th to the 30th harmonics, the total r.m.s. voltage value
source between the charging conductors is up to 2%.
All of the minus sequence ingredient voltage of 3-phase power supplies
Unbalanced and zero sequence ingredient voltage should not exceed 2% of the
original sequence ingredient voltage neither.
Voltage The power supply interruption or 0 voltages should not exceed 3ms
interruption with any supply cycle. . . :
The interval must exceed 1 second until the next interruption.
Voltage drops The peak voltage of 20% or more should not occur over 1 cycle.
The interval must exceed 1 second until the next interruption.
FRE-05 FRE-10 FRE-20
Inverter type About 3kVA About 11.5kVA About 15kVA
Power
°aPacity | servo type About 4.5kVA About 6kVA About 12KVA

Rated shut-off capacity

7.5kA [ AC200V

Power system

TN/TT

2 Check with your electrical engineer about the type of wire used for the primary power supply of the
FRE machine and where to connect it.

_13_




3 FOR SAFE USE

3.1 Safety device outline

Safety devices are installed in the following areas: (including options)

Table 3.1
Item Installation location Safety. t.arget Safety measures actions
position
Power OFF immediately.
Emeraency sto Overator panel The spindle motor stops naturally.
gency stop P P " Entire machine Turn ON the machine and the
button Worker hand position o
control circuit OFF.
The machine turns OFF.
Power OFF immediately.
The spindle motor stops naturally.
Light curtain? The frpnt of the Entire machine Turn ON the machine and the
machine o
control circuit OFF.
The machine turns OFF.
STOX Servo amplifier / Servo amplifier / To servo amplifier / inverter Torque
’ Built-in inverter function | Inverter OFF Directive

*lInstalling equipment is optional.

3.1.1 Emergency stop button

When you press the emergency stop button, the operation master is turned off, and
TEMERGENCY STOP] is displayed on the operation MASTER OFF screen.

It will continue to appear until the emergency stop is released.

If the emergency stop is not released, master cannot be ON.

RIVETING MACHINE

MASTER OFF

4 YOSHIKAWA IRON WORKS Co., Ltd,

NP SIIET At

hilgs s S i Ling s, jg

Fig 3.1.1

_14_
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3.1.2 Light curtain (option)

When the light curtain is block during running (during riveting axis operation or spindle rotation),
the master is OFF and lLIGHT CURTAIN BLOCK] is displayed on the MASTER OFF screen.
The display continues to appear until the master ON.

When the light curtain is in a shaded state, [LIGHTCURTAIN BLOCK] is displayed on the
MASTER OFF screen in the same way. When the light curtain is in a floodlighting, the display
disappears.

RIVETING MACHINE

MASTER OFF

A YOSHIKAWA IRON WORKS Co., Lid,
=+ o
‘ ’ =“ iﬁl :HEE‘CE?:': ABLOEFGH1IAL
Rl S riye LT wd V1511, 21024

Fig 3.1.2

3.1.3 Safety torque offf[STO] (option)

For devices using the safety torque off function, when the power of the servo amplifier and
inverter is cut off, it will be in the Safety torque Off (STO) state.

When in the STO state, the TSTOJ lamp on the upper left of the screen lights yellow, and
when released, it lights green.

*'-'IHI sl reiit

Fi 3.1.3.a STO state Fig 3.1.3.b STO reeased state
To remove the STO state, do one of the following.

*Turn ON the master.

*Turn ON the next start.

Press the reset button on the operating panel. (No alarm)
*Turn ON the external reset signal. (No alarm)

XWhen releasing the STO state with a RESET button or an external signal, if fault and count-
ups are combined, it is not available to cancel everything at the same time.
RESET button are prioritized in order of anomaly reset, STO release, and count reset.
Therefore, to remove the STO, you must first reset fault and then release the STO.

_15_



3.2 Energy shut-off method that combines safety devices

The device has the following energy-blocking methods.

Table 3.2
ltem Installation location Entire machine Safety measures
Cuircuite breaker | Inside the control panel Entire machine All power is turned off

3.3 Residual risk

The machine presents the following residual risks.
Be sure to provide safety education and work education, and use safety protective equipment such
as safety shoes, earplugs, earmuffs, helmets, masks, protective glasses, gloves, and safety belt as

needed.
Table 3.3
Residual risk Measures against residual risk
Part set Work should be done with both hands and be sure to wear safety shoes.
Noise Use earplugs and earmuffs when the machine operation sound increases in

relation to the installation floor and other mechanical equipment.

Disposal work such as disassembly should be carried out by a disposal company
Disposal or a person in charge of disposal operations.
When disposing of the machine, treat it as industrial waste.

_16_




3.4 About the content of the work and the scope of the implementer

This device clarifies the work and responsibilities listed below, so please check each item before
starting operation.

Table 3.4
Work item Implementers and managers
Transportation and Transporter, person in charge of machinery transportation and
installation installation
Electrical work and wiring Electrical contractors, electrical engineers
Production Workers trained in safety and work

Change of setup, addition
of new models
Maintenance and
inspection

Workers and persons in charge of safety and work education and training

Mechanical and electrical maintenance engineers

Mechanical Maintenance Engineer

(Limited to the range specified manual)

Electrical Maintenance Engineer

(Limited to the range specified manual)

Other repairs Manufacturers

Disposal Disposal company, person in charge of disposal operations

Repair (mechanical)

Repair (electricity)

#The implementer may be a person who requires multiple techniques, and may perform multiple tasks.

3.5 About work position
The working position of this machine is shown below.

Table 3.5
Work item Work position
Main breaker ON Operate with the control box.
When visually inspecting the machine for any abnormalities, make sure
Pre-start inspection that no other machines are working before checking from around the
machine.
Part set For normal production, do the work in front of the machine with the
Production operation panel and start-up switch.
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4 ACCESSORIES-OPTIONS

4.1 Accessories

This unit comes with the following tools and equipment, so please check.
If there is a shortage, please contact our nearest sales office.

eltems stored in the packing case

Table 4.1
Model

FRE-05 FRE-10 FRE-20
Instruction manual Attached Attached Attached
(1 copy)
Tool case (1 bag) Attached Attached Attached
(S1|nngI;a head wrench 17mm Not attached 30mm

Accessories ["ajien wrench (1 pc) 3mm 3mm 3mm, 6mm, 10mm
Lever handle (1 pc) 8x195mm @8x195mm P12x248mm
Ratchet wrench (1 pc) 10mm Not attached Not attached
M12 M12

T nut (2 pe) M8 (%FRE-10 Only) | (US-70, 150 Shared)

Instruction manual

Tool case

Single head wrench

_18_
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4.2 Standard head-inserts

Standard head inserts suitable for riveting machines are as follows.

Hook pin spanner wrenches are included when optional heads and inserts are purchased as a
set with the machine.

@®Head
Ta ;
I ]
| | Accessory
| |
b
—{®d|— e
JRY
®  Hook spanner wrench
Fig4.2.a Fig4.2.b
Table 4.2
MODEL Head dimensions Hook spanner
wrench
Scope Pin
FRE-05 | FRE-10 | FRE-20 :
a b c d | e | ofuse | diameter
(M24) (M24) (M36) (mm) (mm)
M24 | U-8 © X X 45 77 20 45
M24 | U-84 © x x |45 | 92 | 35 | ° 59 |02 #3°
M24 | U-715 © © A 56 81 15 43
M24 | U-725 © © A 66 | 104 | 38 [ 15| 66 S0~55 | ¢4.5
Head | M24 | U-735 © © A 68 | 138.3 | 58.3 101 | 65~70 ¢4.5
M24 | U-21 X © X 85 122 | 30 75
M24 | U-214 X © X 146 | 54 100
M36 | U-521 X X © 93 145 | 30 20 75 80~851 5.5
M36 | U-5214 X X © 169 | 54 100
©: Standard A\ :Can be used by changing the screw diameter with the attachment

x:Cannot be

used

e|n addition to the above, we have many heads according to the application, so please contact us.
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@Insert
Rivet point shapes are roughly classified to the following 7 types.
The basic dimensions such as the diameter and the length of the insert depend on the point formed.
However, the requirements for the rivet such as forming dimensions and material should be given to us
beforehand.

1.5Sleeple

4. Hollow fiat
5. Hollow bead 7. Hecessed

Fig4.2.c

% In addition to standard accessories, FRE series and riveting machines are also available with
optional products for different applications. For details, please contact your local sales office.
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5 OPERATE PREPARATION

5.1 Workflow

Tools removed? NO

—> Remove tools (head, insert, and anvil) for safety.

Connect power supply plug.

\

Main breaker ON

NO Disconnect power supply plug and check power
source.
Recconect power supply plug.

MASTER OFF screen
is displayed?

Release the emergency switch
and Master ON

!

Origin return (Home Lamp ON)

v

Master OFF
MASTER OFF screen display

v

Tool installation
(Head, Insert, Anvil)

!

| Master ON

v

| [MENU] — PROGRAM SETTING screen I

Program setting
(Position, Speed, Timer)

\2

Change Manual mode and set the part.

v

Start ON

No good
Finish is good?
Change Auto mode
Fig 5.1
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5.2 Connecting power

Connect the power supply of 2.4 Electrical specifications P.13]

Check the electrical capacity listed in the specifications for the primary side wiring thickness
and determine from the wire rod specifications used.

For the primary power supply, prepare a breaker specifically for this facility and connect it.

/\ WARNING!

Be sure to ground.
Electric shock and control equipment doing so may cause malfunctions.
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5.3 How to set a riveting tool

Lever handle

Spindle

Ingart

Arwil

Anvil base

Table

Set the jigs and tools necessary for riveting
in the following steps.

1) Head (Options)

Screw the head on to the spindle end.
Insert the lever handle into the spindle as
ilustrated and hold it by one hand. Hook
the Hook spanner wrench on the head
and hold it by the other hand. Fasten the
head to the spindle firmly by the two
hands.

2) Insert (Options)

Put the insert in the head till feeling a
click.

& Caution!

® Install the head and the insent firmly, or
they may come off when the machine is
operaled.

@® To remove the insert on completion of
riveting, leave it on the head for a whie
because it is heated hot by operation with a
fear of getling burnt.

Fig 5.3

3) Anvil (Extra Option)

Insert the anvil in the anvil base and
fasten it with the set screw

Install the special jig with T-nuts,
extra options.

& Danger !

Always turn off the breaker before attaching jigs and tools to the riveting machine.
Working while the power is on is very dangerous as an accidental operation may cause injury.

A Caution!

The anvil and the anvil base are extra options and require alignment as with the special jig.

_23_



5.4 How to control FRE-05 stroke

In regards to our Riveting machine, there are 3 major factors, “Stroke”, “Pressure”, “Applying
pressure time”. They have a huge effects when rivets something.
Follow the bellow steps to rivet appropriately.

/\ CAUTION!

When control the height of Cylinder slide, turn off the Spindle motor and make sure the Head stops.

1) To control the height of Cylinder

(1)Unclamp Cylinder
Loosen each locknut, and also the Clamp levers.

(2)Moving up and down the Cylinder
If turn the Ratchet wrench which is the accessories to the left, the Cylinder goes up, and to the
right, it goes down after fit into Up-Down screw end on the Column.
Be able to change the direction of rotation by operating the Ratchet shift lever.

(3) Control the height of Cylinder
Control the height of Cylinder to the position, which is possible to attach / detach the product
easily between the Anvil or the Jig and the tip of Insert
However, impossible to rivet something if the pitch between the tip of Insert and the Anvil or the
Jig is over the Cylinder stroke (2.36in).

(4)Fix the Cylinder
Tighten the Clamp lever and the locknut, then fix the Cylinder.

(5)Fix the Up-Down screw
To remove the backlash of the Up-Down screw, turn the Ratchet wrench clockwise and make it
fixed.
If these are there, it results in becoming dislodged by shaking force.

Before adjusting the cylinder stroke, you should
Center the anvil and insert before adjusting the cylinder stroke.

The location that mounts the Ratchet wrench

The Locknuts |

The Clamp levers |

Fig 5.4
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5.5 How to control FRE-20 stroke

In regards to our Riveting machine, there are 3 major factors, “Stroke”, “Pressure”, “Applying
pressure time”. They have a huge effects when rivets something.
Follow the bellow steps to rivet appropriately.

/N CAUTION!

When control the height of Table, turn off the Spindle motor and make sure the Head stops.

1) To control the height of Table

(1)Unclamp the Table
Loosen the hexagon nut.

(2) Loosen the Up-Down screw
Loosen the lock bolt of the Table Up-Down stand with the Hexagon wrench size 10mm which
includes accessories.

(3)Moving up and down of the Table
Turn the Up-Down handle and control the height of Table to the position, which is possible to
attach / detach the product easily between the Anvil or the Jig and the tip of Insert.
However, impossible to rivet something if the pitch between the tip of Insert and the Anvil or the
Jig is over the Cylinder stroke (4in).

(4)Fix the Table
Tighten the hexagon nut.

(5)Fix the Up-Down screw
To remove the backlash of the Up-Down screw, turn the Up-Down handle clockwise and make it
fixed.
Loosen the lock bolt of the Table Up-Down stand with the Hexagon wrench size 10mm which
includes accessories.

Before adjusting the cylinder stroke, you should
Center the anvil and insert before adjusting the cylinder stroke.

Head

Insert

Anvil

Anvil base Hexagon nut

Table

Up-Down screw

Up-Down handle

Lock bolt

Fig 5.5
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5.6 Points to note when determining riveting strokes

1) Minimum riveting stroke
For riveting strokes operated by cycles, 10mm or 1lead or more of ball screws is recommended.
When used below 10mm, grease lubrication of the ball screw can not be performed sufficiently,
and grease may be cut off and may become difficult.
Periodically (about once a month) grease circulation should be performed.
(=15.3 Daily life’s check in the ball screw part and the support unit part and lubrication P.129)
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5.7 Screen transitions

Main breaker ON

010 INITIAL SETTING screen (BULK)

No11

INITIAL SETTING  screen(LIMIT) [in12

INITIAL SETTING _ screen(SOFT LIMIT)

lo13 INITIAL SETTING screen(ACC. DEC)

Nol4 INITIAL SETTING screen(OTHER)

INITIAL SETTING

screen

lo15 INITIAL SETTING _screen(OPTION)

o0 START UP screen

BATTERYLESS RU

Press and hold the
"Y" mark for 5
seconds

LANGUAGE changef

Mol MASTER OFF screen

M0190 REFUELING screen

SINGLE ACTION

T AR
No.205 CYCLE-COUNTR-MODEL screen |No206 CYCLE-COUNTR-MAINT, screen
. = i
No210 CYCLE-GRAPH-LATEST screen |No211 CYCLE-GRAPH-BACK 1screen [No212 CYCLE-GRAPH-BACK 2 screen [No213 CYCLE-GRAPH-POSITION screen
O e E
CYCLE EEET o ET TR TRy s Y
No311 MODLE-EDIT-DELETE screen No312 MODLE-EDIT-SAVE screen
MODLE

IDGMENT-JUDGMENT? screen

0345 MODLE-SET UP-COUNTER screen
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10400 PARAMET} screen 1401 P E ETURN ZERO screen |Whé02 PARAME PRG CHECK screen  [1d03 PARAMETER-MOVEMENT-Hold to run screen 10410 PARAMETER-MAINTENANCE-COUNTER screen

Press and hold the purge number atthe top
right of the PARAMETERscreen for 2 seconds.

m Ma430 PARAMETER-OPERATION-LOCK screen

PARAMETER

o431 PARAMETER-OPERATION-OTHER screen

10481 BACK PARAMETER-GAIN- R/M AXIS screen 18230 BACK PARAMETER-ADIUSTMENTTORQUE screer 40498 BACK PARAMETER-RELEASE screen

BACK PARAMETER|

No600 MONITOR-CHECK screen

MONITOR
No801 FAULT-DISPLAY- R/M AXIS screen No802 FAULT-DISPLAY-SPINDLE screen |No810 FAULT-HISTORY-DEVICE screen  [No811 FAULT-HISTORY- R/M AXIS screen
FAULT
BALL SCREW REFUELING PROCEDURE _button No900-1 REFUELING POINT screen M900-2 GREASE CIRCULATION CONTROL screen
REFUELING
o206 CYCLE-COUNTER- PROCEDURE

MAINTENANCE
No412 PARAMETER-MAINTENANCE-
REFUELING
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5.8 Definitions used in this review

5.8.1 Common matters used on operating panels and touch panels.

Table 5.8.1
ltem Figure Description
In order to distinguish between buttons and lamps on the
operating panel and buttons and lamps on the touch panel,
Operation this book explains when explaining buttons and lamps on
panel . the control panel with an operation panel in front of the
Buttons, name.
lamps In the description in this document, buttons and lamps that
do not have an operation panel indicate buttons and lamps
on the touch panel.
Buttons N EKT The square shape is a button.
Lamps @ The round shape is a lamp.
' | The lamp button lights up what you have selected.
ENABLE EYLGINEN | Abutton that changes the selection state with a single button
Lamp displays the current state.
buttons ' | | Theb h itch ith b ill sh hat i
706 4 syNe e button that switches with one button will show what is
L I selected.
Long press QO | The button with a white circle in the upper right corner of the
button ZERD RST button is a button that requires long press.
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5.8.2 Common matters of display in touch panel

(C)

(A)

DFFSET LR OFFSETIY)

123. 456

(A). Displaying the status of the FRE machine.
Table 5.8.2.a

Thestatus of servos and inverters used in FRE machines is displayed.
Green light: Ready to operate.
Yellow light: In an in-operation state.

Please identify the cause from the alarm code on FAULT screen and eliminate th
Green-yellow flashing: An ABS setup of the servo amplifier is required.

(=8.1.2 Servo return zero P.77)
Only devices that use the ['STO function] are displayed.
See 3.1.3 Safety torque offf[STO (option) P.15 for more information on STO function
STO Green light: Ready to operate.
Yellow Light: In an in-operation state.

Press the reset button on the operating panel to release the STO.
Lights up when in manual mode. If the Manual / Auto select switch on the operating panel
is set to Manual, it will be in manual mode.
Lights up when in auto mode. When the Manual / Auto select switch on the operating panel
is set to Auto, it enters auto mode.
Lights up when the FRE machine is in its home position.
The state that meets the conditions of 1) and @ below is the home position.
HOME (DBeing in the point 1 or in the intermediate stop position during the intermediate stop signal
ON when the intermediate stop is enable].
@Spindle is stopped (can be rotated if spindle setting is continuous)
Lights up when the riveting cycle can be started.

READY

MANUAL

AUTO

g‘LART When you press the TSTART OK] lamp button, the start condition is displayed.
(=9.5 Start ok (start condition) P.102)

RUN Lights up during the riveting cycle.

FAULT Flashes when a fault occurs.

(B). A button for switching screens.
(C). The FRE warning indicate.

Table 5.8.2.b
ORIGIN Lights up when servo return zero is noncomplete.
NON- Refer to [8.1.2 Servo return zero P.77 ] and return to the servo origin.
COMPETION
SOFT LIMIT Lights up when the soft limit on the riveting axis is disabled.
DISABLE (=8.1.2 Servo return zero P.77)
Lights up when the servo amplifier's battery voltage is low.
B'SII.EEE LOW Refer to (=15.6 How to replace the sequencer battery (Servo amplifier)P.133) to
replace the servo amplifier battery.
BATTERYLESS Lights up during battery-less running.
RUNNING (=15.7 Batteryless run P.134)
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5.8.3 Defining terms

Contains definitions for FRE machines.

Table 5.8.3
Term Defined

Home It refers to the position of the point1 of the model setting.
The origin refers to the following positions:
Servo origin returned position, grease supply position, etc.

Origin The position of the origin varies from model to model and is as follows.
FRE-05/20:1.000mm
FRE-10:0.000mm

R/M It is an abbreviation of the Riveting Machine.
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CHECK WHEN POWERING ON

6.1 Check power source

Make sure that the specifications, voltage, and frequency match.

6.2 Connecting wiring connectors

Please confirm that there is no loosening of the connector and the external connector in the control

panel.

6.3 Breaker on

Turn on the breaker of the device in the control box.

6.4 Master

RIVETING MACHINE

MASTER OFF

YOEHIKAWA IRON WORKS Co., Ltd,

= .
N f ST A

Bt e e ting man.ea.ip 4T:1. 1310

CYLLE | EGMTANTLERE CAMAESE

'II"IH. — a1 R A | S

33k ARCLEFEHLTELMEDFOASTUNRA TR0

AMCERGALIEL]

Fig 6.4.a MASTER OFF screen . Fig 6.4.b CYCLE screen

ON the breaker displays the TMASTER OFF] screen.
When you press the [Operation panel MASTER ON | Lamp buttons press the master ON and the
TCYCLE] screen is displayed.

If you are unable to prepare for Master ON, or if the safety device is working and the master is OFF, the
cause is displayed on the TMASTER OFF] screen. Again, to Master ON ready, remove the cause.

Table 6.4 MASTER OFF screen display list

Emergency stop

The emergency stop button is on. Please cancel it.

Emergency stop
signal fault

The alarm occurs when both emergencies stop input signals 1 and 2 to the
PLC are not ON or OFF.Check the wiring, etc.

Light curtain block

If the light curtain is block, set it to a cast state.
If the light curtain is block during equipment operation, it will continue to be
displayed even when it is in a cast state. ON to prepare for operation hides it.

High temperature
resostive resistance

Displayed when the re-life resistance is at a high temperature
(About 260°C or higher).
When the temperature drops, you can ON prepare for operation.

contact us.

If the operation preparation is turned ON/OFF more than 10 times in a 2-minute time, an
abnormality occurs.
Please reduce the frequency of master ON/OFF, or if you cannot reduce the frequency, please

Servo alarml**_740_Inrush current limit resistance overload(**varies depending on the servo
amplifier of target. )

/NCAUTION
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~Master ON steps~

Release the
emergency stop
button.

The emergency stop
has been released.

Release

Please remove the
fault displayed on the
MASTER OFF screen.

Safety device is normal.
XIf you are not using a safety
device, proceed normally.

Normaly

Press the [Operation panel MASTER
ONJ lamp button.

v

The operation panel MASTER ON lamp
button lights up and the cycle screen is
displayed.

L CTLRIT JLMELE | CRCLE [T G|~
afiie 00 D | AT SN | e | SN
| I [ IEHUHTEHI BRARH I E&RC _

BN, CEMITE
oar re
W TDEN
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6.5 Emergency authorization

I pze rardom nushers [1s5ts

P'hIII'I-' i

After MASTER ON, the device cannot be operated until you enter a password when this screen
is displayed. Please contact us with the random number displayed on the screen.

Even if you cannot contact us due to long vacations, etc., you can perform production by
emergency authorization.

Emergency authorization can be used up to 5 times, and it decreases once each time the
emergency authorization is implemented.

~Emergency use permission procedure~

There is at least one

one Emergency
emergency authorization AR
- authorization is not
remaining. .
available.

Please contact us for
the random number
displayed on the
screen.

Press the TEMERGENCY |
button.

Whether to implement an
emergency authorization or

not.

Press the TCANCEL ]
button.

Press the FGOJ] button.

v

An emergency use permit is in place.
If allowed, the cycle screen will say
TEMERGENCY AUTHORIZATION OK1.

mm'mmmmm

SR R H

STRITIM e

THESET |k
LISHTEE T
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7/ MODEL (PROGRAM) SELECT-SET UP

WitFl

i [Wims =
'IEEED ﬂﬂh m M g e ik

MENT | COUNTER

J
SPEARTION ’I'E]f]'ﬂlli IPEED | THRUST EEY,

123.456] 12345 | 1234 T4
E3 #6 12345 LM
Ed s 156 123,45 123 12

P23 454 10245 Tr 1M

Fig 7.a MODEL-SELECT screen . Fig 7.o MODEL-SET UP screen

When you press the TMODEL | button at the bottom of the screen, the TMODEL ] screen is
displayed. The TMODEL] button lights up while the MODEL screen is displayed.

When you press the TMODEL ] button at the bottom of the screen, the TMODEL —SELECT | screen
or the TMODEL — SET UP] screen will be displayed.

The setting of the parameter TMODEL BUTTON DESTINATION] determines which screen to go to.
(=8.4.2 Other P.95)

7.1 Character code

CLOSE

JJ.:I1|PI:+|4II_~,|41]JIH]!:I(J[—'"IHS'L‘-LH
rgrjujrjaojr|=

orrlalwle| R I

EHTER

PRETF Al s|ofrjc| ]l KjL

T AHEEBONEEED |s..u.

[ rimemee I SPAGF/ % l'r-nm.l Lm:.i . |

Fig 7.1 Key window

The character codes available in the key window are as follows:
-Ascii Code
+Shift J IS (Hiragana, Katakana, Kaniji)
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7.2

Model select
[ Stieg Joscaan o .m_
17 RN v 1Y L

SELECT I l[lBEL HANE

[ 123 Wasc0e Fainn TnLmopoas T P2 BED

REETY) cocrok Tk macPoRs TUVMOTIRCD

(C) | IREEEN) 8BC0EFGH LTRLNMOPORSTLVMOYZABCD (A)

; PR b 0F Pk 1T KL NARORS TGV AL

2 57 = : [BEENN A BCOEFRH ITKLNMOPORSTUVNGYEARLCD)
‘ THELE ALT. " T Y

Flg 7 2 MODEL-SELECT screen

Press the TSELECT] button on the MODEL screen, the TMODEL-SELECT Jscreen is displayed.
On this screen, you can select model and edit name model.

1)

Model selects

When you press the [ A button in Fig 7.2 (A), the model number of -5 is displayed from the
currently displayed model number, and when you press the '/ ] button, the +5 model number
is displayed.

In addition, when you press the number at lead of Fig 7.2 (B), you can enter a number, and the
model number of the entered number is displayed at the lead of 5 model.

Fig 7.2 (C) press ol button to select the model. The select button o] lights up.

There are 300 model choose from from 1to 300.
If External model select is TENABLE, it is not possible to select a model from the MODEL-
SELECT screen.

Edit Model name

If you touch the model name in Fig 7.2 (D), a key window will be displayed, and you can
register the model name.

See 7.1 Character code P.35 for available characters.
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7.3 Model search

E! ABCDEFGHITHLINOPRS TUVAXYZABCD

.il.ir-_l_rm | BIDFE WEBE S W 125

|

@) |7 Fig 7.3.a MODEL SEARCH screen
(C) (E)

When you press the TSEARCH] button on the MODLE screen, the TMODEL SEARCH ] screen is
displayed.

'MODEL-SEARCH] screen, you can search for a specific model from the model name.
The name of the model that contains the character column for the search name is searched.
See 7.1 Character code P.35 for available characters.

~MODEL search procedure~

Touch the part in Fig 7.3.a (A) W
and enter the name of the
model that you want to search J‘

for.

A

[ In Fig 7.3.a (B), press the }

ISEARCH] button.

There was no purpose
model.

If you want to search
again, clear the search
results in Fig 7.3.a (E)
and re-enter the name of
the model you want to
search.

Fig 7.3.a(C) shows the
search results it will be
displayed.

The model of purpose
Found.

You can select the model you
want by pressing Fig 7.3.a (D).

Fig 7.3.b
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7.4 Model set up

SRFTLIMIT DI WILF| o
AEAT Wl AlTR HINE START 11 ] 1 rﬂm} L e m L W L
(SELEGE] SEARCH T [DIT T SET P
P o, | NOE | JTRDL JIUCGNENT T COUNTER
TR | 1234| ASCOEFGHLTKLIEIPGRS TUNWNFZRRCD | A EACKING | SEARCH
r— CPERRTION  PDSITION |
10— ABCOEFGH ITHL MIOPORS TUVNEYZABLD 433456 133 4% | ¢
T | &DCOEFGH ITHLRHORORSTUVNKYZABLD [P ——
R ARCEEFGH TTHL NIOPORS TLUNEYEARL D el el 123,456 17345
2570~ ABCOEFRH ITHLNMOPORSTLUVNEYINBLD 123,455 123. 42
IEI!EL:' AT {YCLE MODEL Fi TR MOWLFOE | ' i AL T T Fli!l'u_n HOWLFOR
Fig 7.4.a MODEL SELECT screen Fig 7.4.o MODEL SET UP screen

Point 1 of the position
data is lower than point 2.
(Large setting value)

[ ER LN,
B »ocon oo

'-‘-“‘i 200500 0o .00 TEDD

iihil!jq B WODEL n FaiSTEY u KOHLT OB

Fig 7. 4 ¢ MODEL SET UP NG sample

Press the TSET UP] button on the MODLE screen, the TMODEL-SET UP] screen is displayed.
Set the model on the MODEL-SET UP screen.
% Before pressing the TENTER] button, if you move from the MODLE-SET UP screen,

the setting contents will return before setting.

1) Timestamp

If you press the ENTER button without registering the model name, the current time is registered
in the model name.

When you copy a model that has a timestamp entered, (A) Source model number] + TCOPY |
+ [(B) the current time ] is registered as the model name.

[ MODEL [ BOWTEATYERY VOMWIGE |

iy | O | > | C» > | Tk Fat I, I [T | GO M il
: ST R T

MODEL NAME -
2019/04/16 15:56:33 51— | 1234 2019018 154 56, 33
100 e D01 ROPYE RN G /04/15 15:54:13
P A 1;
2N
T
e e {CLE HODE ﬁ FAISETER n T i
Fig7.4.d
g (A) (B)
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~Model setting procedure~

-
Fig 7.4.a Select the model to
be set on the MODEL-
SELECT screen.
L J
4 )
Press the TSET UPJ button
to display the TMODEL SET
UP] screen in Fig. 7.4.b.
& J

Set the model (riveting condition).

If there is an abnormality in the
result of the model setting, the NG
lamp lights up.

As shown in Fig 7.4.c It will be
displayed in red.

Please change the settings.

Is the model setting normal?
OK If the lamp is on,
NG if NG lamp is on.

Press the TENTER] button to
register the model.

Fig7.4.e

_39_




7.4.1 Data

1) Point selects

i3 WHIREL Limit WILEL S0 ERTUERY. Webmi

ﬂmr !E‘.‘.EEI‘ m «> GG | e» 30
SELEET SEARCH EDIT SET-U#

JNLIREFIN RN

b. il
IR CES GINTER G

OFERATION | POSTTION | SPEED | TausT

= I
m— 5123.45{;i 123,45 | 1.3
Do) (B 123,456 | 123,45 | 12,34
5123.asa§ 113,45 1.3
E

Fig 7 4.1.a POINT screen

Press the TPOINT] button on the MODEL-SET UP-DATA screen to display the TPOINT |
screen.
Here you can set the points used in the riveting cycle, the position and thrust of each point.

(1) POINT SELECT
You can select the number of points to use in the riveting cycle.

(2) OPERATION
Select the operation you want to do at the point. The action of the final point is always
IRIVETING].

MOVE

When you set a point to Move, you can use it as a fast move.
THRUST and spindle REV. cannot be set.

If you set a point to a riveting, you can use that point as a riveting.
Set the thrust and spindle revolutions for the riveting point.

RIVETING

(3)POSITION
You can set the position when moving to the point. Be sure to put a number greater than the
top point.

(4)SPEED
You can set the speed at which you move to a point.

(5) THRUST
You can set the thrust when riveting. Only points in the riveting are displayed.

(6) REV.
You can set the number of revolutions when riveting. Only points in the riveting are displayed.
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X Example1

Point 1 Move 1.000mm 100mm/s
Point 2 Riveting  10.000mm 10mm/s
Point 3 Disable
Point 4 Disable

R/M Timer 0.5sec
L 1 Cycle |
N 4
Contacy position of ) .
Up end the insert and studs Timer start trigger  Up end
\l/ \l/ \l/ Time
1. Q0 QT Y — - - - < s e e e e

Displace

10.000MM= -+ =+ — e — e ; )
| .
| | ! |
Point 1 Point 2 Point 1
le sle Sle |
Riveting RIM Move
10mm/sec Timer 100mm/sec
0.5sec
% Example2
Point 1 Move 1.000mm 100mm/s
Point2 Move  40.000mm  50mm/s
Point 3 Riveting 50.000mm  10mm/s
Point 4 Disable
R/M Timer 2.0sec
L 1 Cycle N
~ “1
Contacy position of . .
Up end the insert and studs  Timer start trigger  Up end
\l/ \l/ \l/ \l/ Time
1.000MM  — e e e e e —

Displace

40.000mm—--L — — .

50000mm_1_ .............. :
i [ P
| i . .
Point 1 Point 2 Point 3 Point 1
le sle sSle Sle |
N I~ . 1SS d|
Move Riveting R/M Move
50mm/sec 10mm/sec Timer 100mm/sec

2.0sec
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X Example 3

Point 1 Move 1.000mm 100mm/sec
Point2 Move 40.000mm 70mm/sec
Point 3 Riveting 45.000mm 5mm/sec
Point4 Riveting 50.000mm 10mm/sec
R/M Timer 2.0sec
L 1 Cycle |
I~ “1
Contact position of . .
Up end the insert and studs.  1imer start trigger Up end

Vi v \/ N Time

1.000M) =— e e —

Displace

40.000mm —--L..— , _
45.000mm —}-— - —- —- — - — - | ...... !
50.000MM — -~ =+ — - -

i ! L L

Point 1 Point 2 Point 3 Point 4 Point 1
| Move | Riveting | | Rivetin Move |
70mm/sec 5mm/sec g 100mm/sec
10mm/sec
R/M Timer
2.0sec

Spindle change period to set the number of
revolutions of point 4.

You descend riveting work again when it
reaches.

the set rotation speed of point 4.
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2) Setup

G EAYNERS WOWASSE |

thl:ll ALL I tPLLE I HUODLEE l FRHEML R ' MORLLON _WJ
Fig 7.4.1.b SET UP screen

Press the TSET UP] button on the MODEL-SET UP-DATA screen to display the TSET UP |
screen.

You can set the riveting timer and the intermediate stop position.

When you touch the number part, a key window is displayed.

(1)R/M timer
You can set the time for the timer start trigger to ON and then riveting.
OSetting range : 0~99.99sec

(2) Riveting overtime
The overtime value of the riveting cycle can be set for each model.
If the setting is 0.00] sec, it is disabled and the PARAMETER screen overtime value is
applied.
If the cycle time exceeds the set value, an fault of TR/M overtime (MODEL)] occurs.
OSetting range : 0~999sec

(3) Intermediate stop

It can be used when the external inputl Intermediate Stop | and the model setting

lntermediate Stop] are enabled.

With intermediate stop, when rising after the riveting cycle is completed, it moves to the

coordinates set at the intermediate stop position without moving to the position of point1.

HThe coordinates of the intermediate stop position must be at least the coordinates of the
point2 and within the coordinates of point2. If it is out of range, an lInteermediate stop
position error] will occur.

@ How to move to the intermediate position

If the intermediate stop signal is ON from the start of the riveting cycle
to the R/M time up, it will move to the coordinates set at the
intermediate stop position without moving to point1 position when
move.

When the intermediate stop signal returns to its home position with ON,
the riveting machine moves to the coordinates set at the intermediate

Riveting cycle

Return to stop position.
intermediate When returning to the intermediate stop position, it moves at the point1
position move speed.

Even if the intermediate stop signal is turned off while the intermediate
position is being restored, it will return to the intermediate position.
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@ Cycle start condition
If the intermediate position signalis in the O N state, you can do a riveting cycle from the

intermediate position.
You can also do a riveting cycle from the point1 with the intermediate position signal at ON.

When the intermediate position signalis OFF, the riveting cycle cannot be performed from the
intermediate position.

_44_



S¢Example of intermediate stop data setting

Point 1 Move

Point 4 Disable

R/M Timer 2.0sec

1.000mm  100mm/s 30.000mm
Point 2 Move 40.000mm 80mm/s
Point 3 Riveting 50.000mm 5mm/s

Position Speed Intermediate stop position

Return to intermediate position.

Return intermediate stop position.
le |
~ “1
Up end Intermediatestop
osition
\l/ P \l/ Time
1.000MIM  m——_ s -+ - e - —_s
Displace
30.000mm —-: :
| |
! !
| |
| |
| 1
Point 1 Intermediate stop position
I« |
K 100mm/s |
Riveting cycle
Riveting cycle
l S|

~ “1
Contact positi f . "
th:?nas;rtpg:lilg?ugs Timer start trigger  Intermediate stop position

\l/ \l/ \l/ \l/ Time

1.000mm

Displace

! !
I I I i I
Point 1 Point 2 Point 3 Intermediate stop position

|e 80mm/s + 5mm/s %l@ 100mm/s%|
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3) Teaching

T ERTHZRY RUNTESE |

|||n i

123, 456
123. 456

Fig 7.4.1.c TEACHING screen

Press the [TEACHING] button on the MODEL-SET UP-DATA screen to display the TTEACHING |
screen.

Press the TWRITE] button on each point to write the current position to the position of each point.
Position data can be registered while checking the position with JOG or INCHING operation.
For more information on JOG / INCHING, see 10.1.1 Riveting P.104.

Points with disable point settings do not display a number, and the TWRITE] button is off.

2 On the teaching screen, you can only set the position.
Please register the R/M timer, speed, thrust, and revolutions in advance.

~Teaching Procedure~

On the teaching screen, you can only set the
position.
So set the points, operation, speed, thrust,
and revelation to be used in advance.
\ J
A
4 N
While checking the position in the JOG /
INCHING movement, operate it to the
position you want to move at each point.

& ¢ J
4 2
Press the TWRITE] button and register the

current position at the position of each
point.
¢ J
s N
After the teaching is completed, press the
FTENTER] button to register the model.
N\ J
Fig 7.4.1.d
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4) Search

X It is a function that finds the position where the insert touches the tip of the rivet and creates a

model settin

ST TLOMLT DISMILL |

SET LR

SATTRATUERE NDWAAGE | 77

SELECT T SEARCH EDLT SET LF

L .:'__a:‘_,m LE Lﬁ
' S Enenn C: 6
NG AR A . I | A

SEMICH PISTION

m:-mﬂ el 1:% 4Gk || L Lt :
THAIST [#8] ! 14123, 454

REILL TR | rpal

MIIJFI_IP i:.l'nan l_

F|g 7. 4 1 e SEARCH CONDITION screen Fig 7.4.1.f SEARC OPERATION screen

Press the T[SEARCH] button on the MODEL-SET UP-DATA screen to display the T'SEARCH ]

screen.

Set the rivet to the anvil and write the position of each point by searching for the tip position of the

rivet.

When the search is started, the cylinder moves down and writes the touches from the base position
set in advance as the base position where the tip of the rivet contacts the insert as position data.

Press operating panel RESET button on the during the search interrupts the search.
2 Since the descent speed at the time of search is slow, please move it near the rivet by
JOG / INCHING operation in advance.

Table 7.4.1.a Search terms

Base position

The position where the insert touches the tip of the rivet is the base
position.
The base position is determined by the riveting machine itself.

Distance from base
position

Enter the distance from the base position at each point.

Enter a value of +(plus) for the lower side (riveting) and -(minus) for
the upper (move) for the base position.

Disable points in the point settings do not display a number.
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~Search steps~

On the SEARCH screen, you can only set the
position.

Therefore, set the points, operation, speed,
thrust, and revelation to be used in advance.

y

Set the distance from the base position.

+Set how far the upper (move) is from the base position for the base position.
-For the base position, the lower side (riveting) is set how many mm of riveting
is from the base position.

Press the Next] button to display the
SEARCH OPERATION screen.

Review conditions

Press Back] button and
Return to the TSEARCH
CONDITION] screen.

Do you want to start the
search?

Press start button to start the search operation.
Insert contacts the tip of the rivet and the search
is complete.

When the search is complete (A)writes the
position of each point.

After completing the search, press TENTER]
button to register the model.

Fig7.4.1.9
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¢ Search setting example Distance from base position Distance from base position

The base position of the Point 1 -23.500mm Point 1 Move 25.500+(-23.500)=2.000mm
Point 2 -0.500mm Point2 Move  25.500+(-0.500)=25.000mm
search result 25.500mm Point 3 1.000mm Point 3 Riveting 25.500+(+1.000)=26.500mm
Point 4 Disable
R/M Timer 2.0sec

Base position + set distance of each point = each point position

1.000mm _.I_ ..............

1 Cycle
leg s
" 21
Search base
Up end position Timer start trigger Up end
\i/ \i/ \i/ \i/ Time
1.000/MM  — e — q—— (== [
' i i i i
Displace I I i I
| | | |
| | Riveting | I
| | |
| | |
. ! ' !
-0.500mm — \ | |
25.500mm —.. —..—..—..—. fm e o I
|
i
i

| [ .
Point 1 Point 2 Point 3 Point 1

S >l< Slk>le—>]
I Move I Riveting I I~ Move 71
MAX10mm/s R/M Timer
2.0sec
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7.4.2 Control

1) General

GEITEATEEES WWWSSE |

SELECT Y SEARCH

|

Tamo

' SLRGLE ALL l tPLLE I HUDLE ! FeHERL IR lﬁ
Fig 7.4.2.a GENERAL screen

Press the  GENARAL ] button on the MODEL-SET UP-CONTROL screen to display the
TGENERAL] screen.

(1) TIMER START TRIGGER
Set the trigger to become a down end signal.
When the timer start trigger turns ON, riveting is performed at that position for the time set by
the R/M timer.
Position | When it reaches the position of the down end point, the timer start trigger ON.
Between the start of riveting to the down end point and reaching down end
position, timer start trigger is turned on when the thrust reaches the set thrust.
Once the set thrust is reached, the timer start trigger continues to ON, even if
the thrust is lower than the set thrust during the riveting cycle.
Thrust When thrust is reached, the riveting cycle ends, so it may not move to the
down end position.
When the down end is reached, it becomes fault, 'M_70_R/M thrust trigger
down end over].
(=8.3.1 Common specifications 3)List of signal contents P.87)
The timer start trigger is turned on when the external down end signal is turned
External | on between the start of move to the down end point and the time it reaches the
down end position.

_50_



(2) Spindle / Spindle operation
Set the spindle behavior during the riveting cycle.

@ Disable
The spindle does not turn during the riveting cycle.

@ Enable
The spindle turns during the riveting cycle.
*The TSYNC] and TCONTINUE] settings are applied only in TAUTOJ mode.
When in TMANUAL ] mode, it is always [SYNC].

SYNC

When the riveting cycle begins, the spindle turns, and the cylinder move.
Check that the revolutions has reached the set value before the movement moves to

the TRIVETING] point.

Start moving to the TRIVETING] point if you have reached it, and wait at that

position to reach it if you have not.

When the cylinder moves to its home position, the spindle stops.

. CONTINUE

When the riveting cycle begins, the spindle rotates, and the cylinder move.
Continues to turn as the cylinder moves to its home position.

The rotation stops when:

*When in manual mode

*When an fault occurs

*When the spindle stop button is pressed

% Example of operation of timer start trigger TPOSITION |

Point 1 Move
Point 2 Move
Point 3 Riveting
Point 4 Disable
R/M Timer

1.000mm
40.000mm le 1 Cycle S|
50.000mm ! Contact position of I
Up end insert and rivet. Timer start trigger Up end
2.0sec

1.000mm

Displaceil/

i [
|
Point 1 Point 2

1
Point 3

Time

Point 1
< Sl< Sle>l—>|
! Move | Riveting I~ 7T~ Move 7
MAX10mm/s R/M Timer
2.0sec
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% Example of operation of timer start trigger THRUST |

Position Thrust
Point 1 Move 1.000mm
Point 2 Move 40.000mm
Point 3 Riveting 55.000mm 3.00kN
Point 4 Disable

R/M Timer 3.0sec
L 1 Cycle |
™ 2
Contact position of U d
Up end insert and rivet. pen
\i/ \i/ \i/ Time
1000mm .........................
Displace
Riveting
40000mm —_ e — - ,
55.000mm e i i
i i | |
Point 1 Point 2 Point 3 Point 1
| Move | Riveting | | Move i
MAX10mm/s | !

R/M Timer

|
i
i
|
" 3.0sec

s Thrust

Timer start trigger Time Up
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3% Exsample of operation of timer start trigger TEXTERNAL |

Position  Thrust
Point 1 Move 1.000mm
Point 2 Move 40.000mm
Point 3 Riveting 55.000mm  3.00kN
Point 4 Disable

R/M Timer 3.0sec
L 1 Cycle <
™ |
Contact position of
Up end insert and rivet. Up end
\l/ \l/ \l/ Time
1. 000MIY)  S— e s e e e e e e e
Displace
Riveting
40.000mm —. . . — ... ..
55.000mm _I______I___._____I_ .......... I.__
i i i i
Point 1 Point 2 Point 3 Point 1
| Move | Riveting | R/M Timer | Move |
MAX10mm/s .
3.0sec

P

Timer start trigger ~ Time up
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2) Cycle

Uil [ARTIESY WOWWAAE | =

: i _
CONTROL JJUDGNENT Y COUNTER L ETER
CFCLE
IH|

._ C¥ELE l WOBEL __ reeeerie B #osivoe ._—'lﬁr
Fig 7.4.2.b CYCLE screen

Press the TCYCLE] button on the MODEL-SET UP-CONTROL screen to display the TCYCLE]
screen.

There are Continuous (CONT.)] and STEP] in how the riveting cycleworks.
Press the Continuous (CONT.)] and 'STEP] buttons, and the selected lamp will light up.
The behavior changesdepending on the Hold to run] setting. (=8.1.4 Hold to run P.80)

Cycle Hold to run Action
When the start up signal is turned on, the riveting cycle starts.
Disable If you OFF the start up signal after the riveting cycle starts, the riveting

cycle continues.

. When you start a riveting cycle, you must continue to ON the start up
Continuous signal until you reach the TRIVETING] or TDOWN ENDJ, and the
Enable riveting cycle will not be preserved.

If the start up signal turns off before it is retained, it becomes Hold
to run fault] and the cycle stops in place.

When the start up signal is turned on, the riveting cycle operation
starts.

When the riveting cycle starts, it moves to point2.

Wait when the move is completed to point2 and move to the next point
by OFF the start up signal once and on again.

It automatically rises after reaching the down end.

If you turn off the start up signal while moving to the next point, it
continues to move.

Disable

STEP If you do not continue to ON the start up signal from the start of the

move to the next point until the move is complete, the riveting cycle
will not be preserved.

Once the move is complete, the cycle is preserved, so the boot signal
is OFF once and ON again to start moving again.

When you start the move, the retention is released.

If the start up signal is turned off when the hold is released, it becomes
lHold to run error] and the cycle stops in place.

Enable
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~Example of automatic 1 cycle operation~

Automatic 1-cycle operation «Point1TMove] Automatic 1-cycle operation
[CONTINUE] -Point2TMove] [STEP.
AUTO mode *Point3/Riveting) [ AUTO mode ]
v v
Start ON Start ON
v
[ Point2 move ] [ Point2 move ]
v
[PointZ move complete] [Poth move complete]
v
[ Point3 move ] [ Start ON ]
v v
[ Timer start trigger ON ] [ Point3 move ]
[ R/M time up ] [ Doen end trlgger ]
[ Point1 move ] [ R/M time up ]
[P0|nt1 move complete] [ Point1 move ]
[ 1 cycle complete ] [P0|nt1 move complete]
[ 1 cycle complete ]
Fig7.4.2.c
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3) Search riveting

(1) Search riveting overview
Search riveting is a function that detects the touch position of the tip of the insert and the rivet every
cycle and performs the riveting operation of the amount of riveting set in advance from the touch
position relative to the touch position.

In this unit, the operation of detecting the touch position between the tip of the insert and the rivet and
calculating the position where the rivting machine finally down (the final riveting position) is defined
as the Search operation, and the operation of riveting to the final riveting position is defined as the
Riveting operation.

Search riveting is a combination of these two operations.

Search When searching operates differently than riveting program.

operation speed operates at search speed and revolutions operates at search revolutions.
Riveting Performs the same operation as set in riveting program, which is the same as
operation normal riveting.

(2) Search riveting operation

@ Set program and start 1 Cycle.

@ In search riveting control, until the position where the operation switches from move to riveting
(riveting operation start position) when moved, search operation is started to detect position of
rivet the position.

® Touch position with the rivet is defined as touch position, and riveting amount is added to it. When
final riveting position is calculated, search operation is completed.

@ When search is completed, riveting operation starts until the calculated final riveting position.

® When riveting is completed, it moves to point1 in the same way as normal riveting.

(3) Calculation formula
Search riveting calculates riveting amount based on calculation formula below.

lActual riveting amount (Y)]=[Coefficient (a) |x[Riveting amount theoretical

value(X) ]+ [Offset value (b)]

By riveting conditions such as search speed, insert, rivet, etc.

There will be an error between the set amount of riveting and actual amount of riveting.

Therefore, the theoretical Riveting amount theoretical value (X) is corrected using the Coefficient (a)
and the Offset value (b), and the Actual riveting amount (Y) is calculated.

Therefore, use [Coefficient (a)] and TOffset value (b)] to correct the

IRiveting amount theoretical value (X)1 to calculate T'Actual riveting amount (Y)J.

In Initial setting, Coefficient (a) =1.00] Offset value (b) =0] is set.

The offset amount can be set and operated within the stroke range of the riveting machine.

(4) ONLINE / OFFLINE function
When Offline is selected, the lRiveting amount theoretical value (X)Juses the value entered on the
Touch panel.
When [Online] is selected,the value input froml External] is used for I'Riveting amount theoretical
value (X)1(=8.3 Interface P.85)
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Fig 7.4.2.d SEARCH R/M screen Fig 7.4.2.e SEARCH R/M screen (Detalls)

Press the SEARCH R/M ] button on the MODEL-SET UP-CONTROL screen to display the
TSEARCH R/M] screen.
To use the search riveting function, set [Search riveting] to TENABLE].
M Search riveting function and Offset riveting function cannot be used together.
When using the search riveting function set Offset Function to l'disable] and select
lenable] for search riveting Function.

(1 SEARCH SPEED / REVOLUTIONS(A)
In search speed / revolutions, you can set speed and revolutions of search.
% An error occurs when the speed is Omm/sec.
Be sure to enter a value of 0.01mm/sec or more.
It is subject to TR/M overtime] even during the search operation.

@ REFERENCE POSITION SETTING(B)
You can set the amount of riveting by TREFERENCE POSITION SETTING(X)J.
Press the TADVANCED FORMULA ] button to display the SEARCH R/M screen(Details).
Depending on the riveting conditions such as search speed, insert, and rivet, there will be an error
between the set riveting amount and the actual riveting amount.
Therefore, the riveting amount is corrected using the calculation (C).

For details of the calculation formula, refer to 7.4.2 Control 3)Search riveting (3)Calculation formula
P.56.

When online is selected, the TREFERENCE POSITION SETTING(X)J uses the value instructed
by network communication.

® REFERENCE POSITION NG JUDGMENT (D)

It is used when you want to judge whether the base position detected by search riveting is within
the set range.

When set to TENABLE ], it is possible to set base position NG judgment.
JUDGMENT OK RANGE (E) can be set, and it will be NG when touch position is out of range.
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(6) Search riveting operation diagram

@ Basic operation of search riveting
Explains the basic operation of search riveting.

Example program)

o : Riveting | Search Search
. . Position | Speed | Thrust | Revolutions g )
Point | Operation amount | speed | revolutions
(mm) (mm/s) | (kN) (rpm) )
trigger (mm) (mm/s) (rpm)
P1 | Move 1.000 | 130.00 - - -
P2 | Move 40.000 | 130.00 - - Position - 5.00 360
P3 | Riveting 50.000 10.00 | 5.00 1800 2.000 ’
P4 - - - - - -
I I
I |
I I
I
Search operation |
Ex) Speed 5mm/sec |
Revolutions  360rpm

(mm)

40.000 \ (@ Detect the position of contact with the
41.000 \ rivet contact position

42.000 When the calculation of Final riveting
43.000 @ In Search riveting contro, position is completed, search operation is
44.000 Search operation starts completed.

45.000 when moving to riveting When search is complete, )

46,000 operation start position. Moves tg actual rlveIlng operanon: )

’ Ex) From Point 2 position to Calculation formula is contact position +
47.000 riveting operation start riveting amount = Final riveting position.
48.000 position Start the search Ex) Because it is in contact at 46.000mm,
49.000 operation from This position is the contact position.
50.000 40.000mm. Calculation result is 46.000 + 2.000 =
51.000 48.000
52,000 48.000mm is the final riveting position.
53.000 I

I l l |
I I
Riveting move
Ex) Speed 10mm/sec
Revolutions 1800rpm

(mm) | |

1.000 | |

2.000

: I I

40.000 \\ /
41.000 \ /
42,000 \ /
43.000 \ /
44.000 ] @ Based on calculated
45.000 / --------------- results at search
46.000 /R co;np:etledt.F’erform " @ When riveting is
47.000 actual riveting operation completed, it moves to
45,000 ‘\/ h up t.o. final riveting the 1st point position
49.000 position. in the same way as
50,000 Ex) riveting up to normal control.

' 48.000mm based on Ex) Move to 1.000mm.
51.000 Calculation result.

52.000
53.000
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@ Example of operation when there is multiple riveting operation points
This section describes the operation when multiple riveting points are used.

X If there are multiple riveting points, enter a value so that the riveting amount increases as after points.

If the setting is NG, the Product setting NG lamp lights up.

OK ex) Point 3-2.00mm  Point 4:4.000mm
NG ex1) Point 3-2.00mm Point 4:2.000mm...Point 3 and Point have the same riveting amount
NG ex2) Point 3-4.00mm Point 4:2.000mm...Point has less riveting amount than point 3
Example program)
" : Down | Rivetin Search Search
. . Position | Speed | Thrust | Revolutions 9 )
Point | Operation KN end amount | speed | revolutions
(mm) | (mmfs) | (kN) | (pm) | -
gger (mm) (mm/s) (rpm)
P1 Move 1.000 | 130.00 - - -
P2 Move 40.000 | 130.00 - - - -
— Position 5.00 360
P3 Riveting | 50.000 10.00 | 5.00 600 2.000
P4 Riveting | 55.000 1.00 | 5.00 1800 4.000
I I
I |
I I
I l l |
Search operation | |
Ex) Speed 5mm/sec
Revolutions 360rpm
(mm)
40.000
41.000 \\ /
42000 [ @ When search is completed, final
43.000 | / | riveting position is calculated, and the
j:zgg _______________________________________________ @ In search riveting control, | operatIon moves to actual riveting

’ search operation starts when operatlo_n. . L
46.000 ing to riveti ti tart calculation formula is contact position +
47.000 moos\{tl_r;gn 0 riveting operation sta riveting amount = final riveting position.
48.000 position. . Ex) Since this is a contact at 46.000mm,

’ Ex) search operations start from this position is the contact position
49.000 40.000mm because Position 2 oint3 is 46.000 + 2.000 = 48.000 ’
50.000 position c;hanges to Positioning Soint4 is 46.000 N 4'000 - 50'000
51.000 start position. Is the final riveting position.

52.000
53.000

Riveting move
Ex) Speed
Revolutions 600rpm

10mm/sec

(mm)
40.000 —-
41.000
42.000
43.000

Ex)

Riveting move

Speed

Revolutions

1mm/sec
1800rpm

44.000

45.000

46.000
47.000

48.000

49.000

50.000

51.000

® Based on the result
calculated when the
search is completed,
the actual riveting
operation is performed
up to the final riveting
position.
Ex) point 3 will be riveted
to 48.000mm.

52.000

53.000

@ |If there are multiple riveting

points, continue riveting.

When all the riveting operations

are completed,

the search moves to the point 1

and the search riveting is

completed.

Ex) point 4 will be riveted to
50.000mm.
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@ Touch position NG
NG can be set for touch position.
By specifying NG range for touch position,monitor difference in height of rivet It is possible to
prevent mistakes.

Example program)

. ; Position NG judge range lower | NG judge range upper
Point Operation
(mm) (mm) (mm)

P1 Move 1.000

P2 Move 40.000 45.500 46.500

P3 Riveting 50.000 ’ ’

P4 - -

K
If Contact position is Within range,
the operation moves to riveting
{mm} operation.
46.000 Ex) Since it is in contact with
47 000 - 46I.000mm of within range, it
48000 shifts to riveting operation.
45000
50,000
51000 —
52 000 woemmrmseeeeesee e
53000
NG ) NGER)

{mm) If Contact position is Less than lower
45 000 limit value,

46,000 — search riveting contact position lower If the contact position is exceeding the

’ limit value NG is displayed, and cycle upper limit value,

47.000 stops on the spot. search riveting contact position upper
48 000 Ex) Since it is in contact at 45.000mm, - limit NG will result,
43 000 it will be below the lower limit value |[___| and the cycle will stop on the spot.

' and will stop on the spot. Ex) Since it is in contact at 47.000mm,
50000 - An abnormal occurs. [ it will be exceeding the upper limit.
51000 e el Stop on the spot.

52000 -~ An abnormal occurs.
53000
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@ Fault
Occurs when search riveting cannot be performed normally.
Review settings and conditions.

Example program)

. . " Riveting amount
Point Operation | Position(mm) 9
(mm)
P1 Move 1.000 -
P2 Move 40.000 -
P3 Riveting 50.000 2.000
P4 - - -
{mm)
46 000 If the final riveting position exceeds the riveting setting
/ position, a search riveting position fault will occur.
47.000 7 / The cycle stops on the spot.
48000 _ Ex) Since it is not in contact with the work when it
45000 reaches 48.000 mm, the final riveting position
£0.000 exceeds the riveting setting position 50.000 mm,
which is fault.
51 000 s R - 1
52,000 :
53000
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4) Offset R/M

Offset riveting is a control that offsets the operation TRIVETING with respect to the position of the
selected point.

[ _ MODEL I

NATN I AT Il'ﬂ.l'ﬂEF:I BRAPH IEEﬁF:EH _
A E [ MEKEE T W LiEHE | P DELE | Slep cacle

ERFE

1234 | 113
123 | 1m
123 | 113
e | l_'_“'ﬂ'lr

Fg 7.4.2f OFFSET RM screen Fig 7.4.2.g CYCLE screen

Wsmmsee At cvcie MM weost FARAMETER wonitor Ml IS |

Press the TOFFSET R/M] button on the MODEL-SET UP-CONTROL screen to display the
TOFFSET R/M] screen.

To use the offset riveting function, set TOFFSET RIVETING] to TENABLE].
Search riveting function and offset riveting function cannot be used together.

When using the offset riveting function set search riveting function to IDISABLE ] and
select TENABLE ] for offset riveting function.
When reading offset value from the outside,

select lonline] of loffset] of linterfacel from the operation of TPARAMETER] screen.
(=8.3 Interface P.85)

(1) Calculation

Offset value (Y)] = lCoefficient (a)] x [Offset value (X)] + [Correction
value (b)l.
Offset value can be entered on the CYCLE screen.

In Initial setting, the [Coefficient (a) =1.0011 Correction value (b) =01.
Therefore, linput value] = Toffset value].

In case of online, offset value (X) can be set from external communication.
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Example program)

Point Operation | Position(mm) | Offset(mm)

P1 Move 1.000 -

P2 Move 40.000 -

P3 Riveting 48.000 1.000

P4 : ; -

Normal riveting Offset riveting enable
Offset riveting disable
l l
I | l |
I I |
(mm) I
40.000 \
41.000
42.000 \ / \
43.000 \ / \
#4000 \ / \
45.000 /| / \
46.000 ~| / / [/
47'000 Slnc_e of_fset / / / /
E 1 riveting is not
48.000 — Zgrg%rg@d,_ ‘ L[/ Due to offset // //
.000mm is iveti

4900071 the down end. 45.000mm Is the H ]
50.000 downend.  [TTTT—/™1 [T
51.000
52.000

53.000 I
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7.4.3 Judgment

By using the judgment function, it is possible to judge the presence or absence of rivet and the
difference in length and material from the position or thrust of during riveting cycle.

MODEL = GARTARTIEAT Woimiis

< O | € |« SOk | «me | e

ED[T SET P

1234, 56 -
1214, 567 _ 234, 56 QEERINIMIREN 13456

I ] | eeaere B monion W s U8
Fig 7.4.3.a JUDGMENT screen

| Trigger value :

Press the TJUDGMENT ] button on the MODEL-SET UP screen to display the JUDGMENT ]
screen.

Judgment uses position and thrust of during riveting cycle as trigger, Thrust for Position, and Position
for Thrust within the OK range. It is a function to judge whether.

It monitors the period from moving to the riveting point to down end.

Judgment item can be selected from Position or Thrust, and Judgment trigger turns ON when
Judgment item reaches Trigger value.

Four judgments can be set.

The only trigger that can be set for one judgment is either Tthrust] or lposition].

If the judgment trigger does not turn ON when the judgment function is TENABLEJ, TR/M judge

trigger OFF fault] occur.

DISABLE:
No judgment is made.

THRUST:
Judge the position when the current thrust reaches the trigger
value (thrust).

ENABLE

ARRIVAL:
1 Judge the thrust when the current position reaches the trigger
POSITION [ | value (position).

PEAK:

The current position determines the peak thrust from the
riveting operation start position to the reaching of the trigger
value (position).
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~Judgment function setting procedure~

Set Judgment function to Enable.

Select the judgment
item (trigger).

Thrust

Position

\ 4

v

Select Thrust].

Select Position .

\ 4

v

Enter the position to

Enter the thrust to
make the judgment in
ITrigger value].

make the judgment in
ITrigger value].

v

Select the timing to

Judgment is OK.
Enter the lower and
upper limits
Position] range.

make the judgment.

arrival

v Y

[ Select TArrival]. ] Select Peak].

v

Enter the lower and upper
limit Tthrust] range for
judgment OK.

\ 4

Press the ENTER
button to register the
Model setting.

Fig 7.4.3.b
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¥ NG example of the operation of the triggerl Thrust ]

Position  Thrust Judgment Enable
Point1 Move  1.000mm Trigger
Point2 Move  40.000mm Trigger value [3.00kN
Point3 RIM ~ 55.000mm  3.00kN Enable [48.000> Position > [52.000
Point 4 Disable
R/M timer 2.0sec When the current position of Riveting Machine reaches 3.00] kN, If it is less than
48.000 mm, it becomes Position lower limit, and if it is 52.000 mm or more, it
becomes Position upper limit.In the following figure, when the trigger value reaches
3.00J kN, itis less than [48.000] mm, so it is position lower limit.
L 1 Cycle |
~ “1
R/M
Up end Timer start trigger Time up Up end
\l/ \l/ \l/ \l/ Time
1000mm ............... | ........ I .......... _l. ...............
! | |
Displace | I I
! ! !
! | |
! | Riveting |
|
! !
40.000mm —- - — — — . — .
|
48.000mm .. . NS
52000mm !_ .............. _!_ ......... ‘r_ ........ { I
| | \ | |
Point 1 Point 2 Point 3 Point 1
le sle sle Y|
IS IS . 2|1 ]
Move Riveting | Move
! ' 3.00kN

= Thrust
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% NG example of the operation of the trigger 'Position |l Arrival]

Position Thrust

Point 1 Move 1.000mm
Point 2 Move 40.000mm

Point 3 Riveting 50.000mm 5.00kN

Point 4 Disable

Judgment Enable

Trigger
Trigger value {45.000mm
Enable > Thrust >

R/M timer 2.0sec I . )
When the lcurrent position] of the riveting machine reaches 45.0001 mm,
If it is 3.00kN or less, it will be thrust lower limit, and if it is 4.00 or more,
it will be thrust upper limit. In the following figure, when the trigger value
[45.000mm] is reached, it is below 3.00 kN] so it is thrust lower
L 1 Cycle |
IS 21
Contact position of the
Up end insert and studs. Timer start trigger Up end
\l/ \l/ \l/ Time
1000mm ............................
i
Displace |
|
!
Riveting I
|
! !
40.000mm—--L o — — I
45.000mm ! I
50000mm_1_ .............. I
i i i i
| | | |
Point 1 Point 2 Point 3 Point 1
le sle sle |
Move | Riveting | Move
|
!
e e — — 4.00kN

= Thrust

/WW ................ - 3.00kN
|
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¥ NG example of the operation of the trigger 'Position ]l Peak]

Position Thrust Judgment Enable
Point1 Move  1.000mm Trigger Peaki
Point2 Move  40.000mm Trigger value ¥5.000mm

Point 3 R/M 50.000mm  5.00kN Enablem > Thrust > m
Point 4 Disable

R/M timer 2.0sec
By the time the current position of the riveting machine reaches 45.000 Jmm,
When it is 3.00kN or less, it becomes thrust lower limit, and when it is 4.00 or
more, it becomes thrust upper limit.
In the following figure, it is thrust upper limit because it exceeds 4.00 JkN until
the trigger valuel45.000 Jmm is reached.
L 1 Cycle |
N " ]
Contact position of
Up end the insert and studs.  Timer start trigger ~ Up end
\l/ \l/ \l/ Time
1 Ooomm ............................
Displace
Riveting
40000mm_ .............. Y
45.000mm ! !
50.000mm-—-- 1_ ..............

|
Point 1

le

I\

Judge range

= Thrust
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7.4.4 Model counter

01| SOETLIMIT LS WILEL AEATRATERS Wi |

ﬂml i m |« GG | eI T
SELECT J SEARCH | EDIT | SEL-US

oo gmER
S | ENTER

Fig 7.4.4 MODEL COUNTR screen

Press the TCOUNTER] button on the MODEL-SET UP screen to display the TCOUNTER |
screen.
When the screen is displayed, the lamp lights up.

You can select the counter required for each model.
When the counter reaches this set value, it counts up].
(=9.3 Counter screen P.99)

Use when production control is required.

If the numerical value of each counteris 0], it is disable.
To change the setting value, touch the numerical part, the key window will be displayed, and the
set value can be changed.

Each counter is added when R/M time up without T'R/M upper / lower limit fault] occurring.

OSetting range:0~9,999,999
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7.5 Model edit

By mIEE| ¢

LELimapne

DELETE

B rereree W mon cron Wit TSN

Fig 7.5

Press the TEDIT] button on the MODEL screen to display the TMODEL COPY | screen.
The lamp lights up when the screen is displayed.
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7.5.1 Copy

AL -l 1L SMELE | WitE| [ L1l
AfDe o0 oD | AT |G | e | SN
SEARTH m SET LB
Ll § 15 AP L L INES LR LA
ST MEE
L

1123451234

HaRITOA

Fig7.5.1.a MODEL COPY screen

Press the TCOPY ] button on the MODEL EDIT screen to display the TMODEL COPY ] screen.

By copying, you can copy the model setting to another model.
l'Copy origin model number] + * COPY | is registered in model name of Copy.

~Model copy procedure~

4 )
Enter the copy origin model number in
Fig7.5.1.a(A) and the copy model number in <
B).

J
v

After entering the model number, press the
ICOPY] button. Fig7.5.1.a Right figure is
displayed.

G J

Review the conditions.

Press the TCANCEL J
button to return to
Fig7.5.1.a left figure.

Do you want to copy?

e N
Press the TSTART] button to start copying the

model.
N\ J

A 4

( )
When the copy is complete, the TSTART] lamp
will blink for a few seconds.

- J

Fig 7.5.1.b
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7.5.2 Delete

e TR T T T T :
«EEp [l | &R |« | mmm-

Fig 7.5.2. a MODEL DELETE screen

Press the TDELETE] button on the MODEL EDIT screen to display the TMODEL DELETE screen.
By deleting, you can delete the model setting.

~Model delete procedure~

Enter the model number 1‘
you want to delete. J

After entering the model number, press the
IDELETE. button.Fig 7.5.2.a Right figure is
displayed.

Select a different model. |

Press the TCANCELJ
=L button to return to

Do you want to delete?
Fig 7.5.2.a left figure.

Press the START]
button to start delete

model.
v

When delete is complete,
the TSTART lamp will
blink for a few seconds.

Fig 7.5.2.b
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7.5.3 Save

MADEL | SAWTERTIESY Wit

;mb ol | [ e =
[ SELECT T SEaRc Eamm

ABCOEFGELTELMREASRS TURCY MR A0 D

IiIZIP'l' I]ELEFE SJI ]-

ERFOR COTn

INDEPEMDERT

MODEL Mo

(B) (D)
Fig7.5.3.a MODEL SAVE screen

Press the TSAVE] button on the MODEL EDIT screen to display the model TMODEL SAVE |
screen.
You can save or read the model when the 'SD card available] lamp is lit and not ['SD card use].

1) INDEPENDENT SAVE (A)
When you press the TSAVE ] button, the model data of 1 to 300 set in the model number
will be saved.
Save the FR folder in the SD card and the TFR *** (model number) (C) .FRU] file in the
folder.
If a file with the same name exists in the folder, it will be overwritten.

2) INDEPENDENT READ (B)
When you press the TREAD] button, the 1 to 300 model set in the model number will be
read from the SD card.
Read from the TFR *** (model number) (C) .FRU ] file saved in the FR folder of the SD card.

3) ALL SAVE (D)
When you press the TALL SAVE] button, All model data will be saved to the SD card.
Save 5 files of TFR900.FRU] ~ TFR904.FRU] in the FR folder of the SD card.
If a file with the same name exists in the folder, it will be overwritten.

4) ALL READ (E)
When you press the TALL READ] button, All model data will be read from the SD card.
Read from 5 files of [FR900.FRU] ~ TFR904.FRU] saved in FR folder of SD card.

When TALL SAVE] or T'SAVE ], if the file already exists in SD card, it will be overwritten.
If you want to save the data separately, please prepare another SD card.
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5) Save / Read result (F)
When Save / Read is completed normally, [Save / Read OK] lights up and
If Save / Read fails, [Save / Read NG lights up.
In case of [Save / Read NG,Error code is displayed.

The error code will be displayed until the next save or read is completed successfully.
When ALL READ or READ, the error code 3] is displayed if the file does not exist in the SD
card.

6) FILE OPERATIONS (G)
You can operate and check the files in the PLC.

B File Operations Screen

(Main screen)

N e —
'[l” il_nul.r-_‘;ql:n- |.f'l'-ll' n’l"r- I_xp |

(2 —{ThusE etV IO0H v —{B)
[3}—{ Felder up o
o LAY AN
:I I jl’i_‘:ﬂmn_mr':_ll.'rrul pdd
e B Ui IR
| | ED!_;I-’\H_II“': Manal pdt
0 :"'Im Sar e Nuars Maswal, sil i ;
{'-“_E_EI‘““ aliiie_ madd bae awh eR Dbt Y ol AR
O BTHII“".: vigm_srylen inslrection pdf o -
:.' '_j'.'H-P'.C Coenec tion Maru |, wdf - o
:I a'uf'-_Srr'iﬂ_h'lure_'uw!.. s
1 1) "
|.':i|”5 Larqes Beterance Mangal. pdd . _
b
FIran) an st pmiems & 61D ahmry g sy 100 dein b ilF pygim mim
(5}
Craate new folder Creates new folders in the current directony
File viewer Allows you to view the selected PDF file
{1} | Rename Renames selected files or folders.
Delete Deletes salecled Nes or lolders.
Copy Copies salected files or folders

{2} | Displays the ocation of the current folder

{3} | Touch to move to the next higher folder

(4} | Tick the File viewer, Rename, Delele or Copy checkboxes when a file 15 selected.

(5) | Displays a st all Mes and Tolders in he cument falder. Touch & lolder o move 1o the next lower [ayer lolder
iB) | Touch o select a drive

{7} | Exits the file oparation function and opens the oparation scraan

Fig7.5.3.b File operations screen
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8 PARAMETER

Press the TPARAMETER] button at the bottom of the screen, the TPARAMETER] screen is displayed.
In the parameters, you can set [MOVEMENT J, TMAINTENANCE(MAINT.)J, TINTERFACE,
TOPERATIONJ, and TLANGUAGE].

| SR | St IHl WAELE
alp e | e | o | S | e | ST
MAINT. TEINTERFALE ﬂm LANGLARE
GENERAL PR CHECK

EERIET WILE FUIT O

.. . El
(23|

M CNENTIHE

123 =

snie dcr Qi cocie I nooee QR resres QR v roe il e G5

Fig 8 PARAMETER screen
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8.1 Movement

Press the  MOVEMENT | button on the PARAMETER screen, the T MOVEMENT ] screen is
displayed.

MOVEMENT screen can be set thel GENERALITRETURN ZEROPRG CHECKHold to rund.
These settings can not be set for each program.

8.1.1 General

Fig 8.1.1 GENERAL screen

1) Start method

You can select how to start the riveting cycle. (Both-hand is recommended.)
It is used to start the riveting cycle with the left and right start buttons.
BOTH HAND If the left and right start buttons are not turned on within 0.5 seconds, the
start signal will not be output.
LEFT / RIGHT | Itis used to start the riveting cycle with the selected start button.
HAND
FOOT SWITCH | ltis used to start the riveting cycle with the foot switch.

2) Start timing
You can select whether to start by ON when the start button is turned on during auto riveting
cycle or by ON—>OFF.

ON When the start button is turned on, auto riveting cycle starts.

When the start button turns on and you release the start button, auto riveting
ON—OFF

cycle starts.

When Hold to run is enabled or the external input manual riveting signal is turned on, it
automatically becomes TON].
This setting applies only to the start button. The external start signal is always TON].

3) At the time of judgment fault

You can select whether to Continue or Stop the cycle when judgment error.
CONTINUE _Aft_erjudgment error, _riveting cycle is continued, and after riveting time up,
it rises, and an alarm is generated.
The riveting cycle ends immediately when judgment error, and an alarm is
STOP generated after rising.
Use this when you do not want to continue riveting when judgment error.

4) CURRENT VALUE UPDATE CYCLE
Select update cycle of Current value monitor of Position, Thrust, Revolutions displayed on the
CYCLE screen.
The selection can be selected from TREAL TIMEJ, 0.1 SECJ, and 1 SEC].

5) SPINDLE _ acceleration time (ACC.) / Deceleration time (DEC.)
You can set the acceleration / deceleration time of the spindle motor. If you want to use a non-
standard head, please contact us as it is necessary to change the acceleration / deceleration
time. The factory settings are acceleration: 0.3 sec and deceleration: 1.2 sec.

6) R/M Overtime
You can set the overtime value of riveting cycle.
This setting works when [Riveting overtime] of Model setting is not set.
The factory setting is 110.00] sec.(=7.4.1 Data 2)Set up (2)Riveting overtime P.43)
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8.1.2 Servo return zero

T BATHERD SR

] 10
| OKE | - A
INTERFACE T OPCRATICKY LANGIAGE

[ E Tl T T T T

Fig 8.1.2.a SERVO RETURN ZERO screen

Press the TRETURN ZERO| button on the PARAMETER-MOVEMENT screen to display the
TSERVO RETURN ZERO|] screen.

The origin of the riveting axis servo motor can be returned.

Servo return zero is a function to set the origin which is the reference of the position of the riveting
machine.

It is not normally used, and is required when return to origin is required for motor replacement,
encoder cable replacement, etc.

2 Servo origin return not completed,Soft limit disabled,Fault condition,

the JOG operation will be slow and the thrust limit.

(=2.3.1 Functional operation specification P.12), and STEP operation cannot be performed.
2 Changing JOG speed at Low speed does not change Machine speed.

1) SOFT LIMIT
It is used when you want to operate beyond the soft limit of the riveting axis. The settings will
be reflected when you switch between enable / disable.

2) ABS SET UP
The current position of the encoder is maintained by the lithium battery of the built-in encoder
cable with battery (SV2-BE[) even while the breaker is turned off.

When the battery runs out, the current position of the encoder will not be retained.
If you turn on the breaker in that state, the TRB_810_ encoder backup alarm] will occur.

The current position is retained when ABS setup is performed.

However, since the origin position is out of alignment, it is necessary to perform servo origin
return.

3) SV RETURN ZERO
It is used to set the origin that is the reference for the position of the riveting machine.
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~Servo return zero procedure~

The TREADY
lamp is blinking green-yellow or the
abnormal message shows
[810_encoder backup alarm].

v

e N
When the ABS setup is completed, the TCOMP.] lamp
will light up. Please turn on the breaker once.

N\ J

v

4 R
Performs [servo return zero].

ISV return zero] Press and hold the lamp button for 3

If the TREADY | lamp is blinking green-yellow or the h
abnormal message shows 810_encoder backup alarm],
I'ABS setup] is required.
Perform ABS setup.
* J
4 )
Press the [START] lamp button to start ABS
setup .During ABS setup, the TSTART] lamp button
flashes.
- J

J

seconds.

When Servo return zero starts, the lamp blinks, and the
cylinder rise.

When it hits the stopper of the up end, it moves a certain
distance set by each FRE machine from that position,
becomes the origin, and servo return zero complete.

-

Fig 8.1.2.b
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8.1.3 PRG check control

SelTHATIENY Woimies

T.!wﬂ

] | J TEETHED [T
Fig 8.1.3 PRG CHECK screen

Press the TPRG CHECK ] button on the PARAMETER-MOVEMENT screen to display the TPRG
CHECK] screen.

This function reduces damage when contacting the workpiece and jig during high-speed move
due to select model (program) and setting error.

This function is not a function that can reliably detect model select and setting error.

DISABLE | After switching the model, perform the operation of program.

In the first riveting cycle, the move point (high-speed move) operates at low speed and
low thrust(=2.3.1 Functional operation specification P.12)

If the set thrust is reached during move point operation, it becomes fault and stops
ENABLE "
on the position.
When the movement to the down end is completed, PRG safety control is OK.
From the next riveting cycle, the operation will be program.
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8.1.4 Hold to run

101 SOFTLIMIT TS 1 PARAMETER | EATRATTERD Wi
;ﬂmb < m I i T
DVEMESTY MAINT, §INTERFACE CIF[H.ﬁ.TIm Lﬁ.'-lﬁu.ﬁﬁ[

'GENCAAL JUETURN ZE] PRo CHECH et to run

Fig 8.1.4.a Hold to run creen

Press the Hold to run] button on the PARAMETER-MOVEMENT screen to display the Hold to
runl screen.

You can select Enable or Disable for Hold to run function. The selected lamp lights up.

The Hold to run function does not hold the riveting cycle until it reaches the TRIVETING START |
position or the TDOWN END] position during the riveting cycle, and when the start signal is
turned off during the moving , MHold to run error ], cycle is functioned to stop on the position.

The Hold to run function is only applicable in auto mode. Even if the Hold to run function is
TENABLE |, during riveting cycle in manual mode is ignored.

The operation is maintained when the start signal is turned on and the auto riveting
cycle is started.
DISABLE Even if the start signal is turned off, the auto riveting cycle will operate.
(Fig 8.1.4.b)
When the auto riveting cycle starts, the auto riveting cycle is not held until the
ENABLE Riveting Start] position or the 'Down EndJ position is reached.
If the start signal is turned off before it is held, a THold to run error] will occur and
the cycle will stop immediately. (Fig 8.1.4.c)
-Disable
Start signal_l—l—

1cycle _I—[—

Fig 8.1.4.b
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1 cycle continuation 1 cycle Interruption
- Hold to run TRiveting start - Hold to run TRiveting start]
Start signal _I—-I— Start signal —I
Riveting point — 8 — Riveting point
1 cycle 4 1 cycle —I—
- Hold to run TDown end|] - Hold to run Down end ]
Start signal _I—-l— Start signal _I—
Timer start trigger. ‘ Timer start trigger
1 cycle 4 1 cycle —I—
Fig 8.1.4.c

8.2 Maintenance

I 'dﬂ
hnm ;

F|g 8. 2 MAINTENANCE screen

Press the TMAINTENANCE] button on the PARAMETER screen to display the TMAINTENANCE |
screen.

By input of maintenance counter set value and set the logging (Enable-Disable) setting of each
setting,
You can write the model data to the SD card.

8.2.1 Maintenance counter

Press the TCOUNTER] button on the PARAMETER-
MAINTENANCE screen to display the TMAINTENANCE
COUNTER] screen.

Factory setting, the following counters are enabled.
Head: 5 Million times (3% Lubricate with the grease)
Insert: 10 Million times (3 Inspect the wear)

Spindle: 50 Million times (3Lubricate with the grease)
Ball screw: 50 Million times (3 Lubricate with the grease)

Flg 8.2.1 MAINRENANCE COUNTR
screen

The above is recommended value by the manufacturer.
Depends on work situation, please change the setting by
the customer.

For the inspection method, refer to 115 MAINTENANCE &
INSPECTION P.127]
OSetting range:0~9,999,999
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8.2.2 Logging

FHE T TS TR T ™

Fig 8.2.2 LOGGING screen
Press the [LOGGING | button on the PARAMETER-MAINTENANCE screen to display the
T'LOGGING] screen.

Logging data can be written to SD card with TENABLE-DISABLE] setting.

(=13.1 Logging data P.113)

ENABLE | It will save the logging data to the SD card.
DISABLE | It won’t save the logging data to the SD card.

8.2.3 Refueling

WIEN HW T | 1 PRRAVE TER BN CEATTESE Emumame | 11-

i SAFTLINIT B —

| THHIST [M]
| arwocist 0wl rpal

tlf]kili_ﬁf crrLEd OBEL rraneeren WU moniTon e R EER

Fig 8.2.3.a REFUELING screen

Press the TREFUELING] button on the PARAMETER-MAINTENANCE screen, the
IREFUELING] screen is displayed.

On the REFUELING screen, Full stroke operation is performed after grease refueling, and Grease
can be applied to the whole ball screw.

/N CAUTION

Since it operates at full stroke, remove the insert and head, and make sure that there is nothing
to touch when operating at full stroke before using.

If it cannot be used, do not use the grease circulation function and operate the cylinder with
single operation so that the grease in the ball screw circulates.
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1) Ball screw refueling procedure
REFLELLNG FROCEDUAE :

Parin fr rpm s e kol e ey

- {Fecesmentarior]
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Fig 8.2.3.b BALL SCREW REFUELING PPROCEDURE screen

When you press the 'BALL SCREW REFUELING PROCEDURE ] button, the BALL SCREW
REFUELING PROCEDURE screen is displayed.

Press BACKJ and TCLOSE] to return to the original screen.

riveting cycle, return to home, and single operation cannot be performed during displaying this
screen.

For details, refer tol 15.3 Daily life’s check in the ball screw part and the support unit part and
lubrication P.129].
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~Grease circulation control procedure~

Do not use grease
circulation control and
operate the riveting axis
with single operation.

Is there anything that touches
even with full stroke operation?

Press the TORIGIN] button
to move to the origin position.

v

Press the START] button.

Do you implement grease

circulation control? Press the TCANCEL] button.

[ Press the START] button. ]

v

Grease circulation control is started.
If you move to the maximum stroke of each model and then

move to the origin position again, grease circulation control is
completed.

Fig 8.2.3.c
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8.3 Interface

Set when usin external communlcatl

J n! LIELL A
Fig 8.3
8.3.1 Common specifications
1) Communication type
Form Content

EXTERNAL 1/O . D .

CONTROL Function for External communication using External I/O.
NETWORK F_unctlon for extern_al comm.unlcatlon using Ethernet/IP or CC-Link.
CONTROL Network control is an optional function.

It cannot be used with standard specification equipment.

2) Setting method
Pless [INTERFACE] in the TPARAMETER Jscreen.
When using external I/0, switch TEXTERNAL 1/0 CONTROL ] to TENABLE].
To use Network control, switch TNETWORK CONTROL] to TENABLEJ.
Also, external I/0 and network control can be used together, but the input of external I/0 has priority.

(1) Input
If you press llnput] on the TINTERFACE] screen, the functions that can be used in External
communication will be displayed.
In external I/O control and network control, external I/O is prioritized, so the input signal used in
external 1/0O control is used in TENABLE ] and network control. Set the input signal to be

[DISABLE .
% Since Network Control is an optional function, TENABLE] cannot be selected for standard
devices.
(2) Output
Each signal is always output.
You can set how many seconds the [Riveting Fin. signal] is output.
RIVETING L . . .
FINISHED If th_e next r|_vet|ng cycle starts during output, the output will turn off without
TIMER waiting for time up.
O Setting range: 0.0~9.9 sec
You can select whether to set the output timing of the TRiveting Fin. signal] to
R/M R/M CYCLE FIN.] or TR/M TIME UPJ.
FINISHED
OUTPUT R/M CYCLE FIN.---Output when the riveting cycle is completed, and the home
TIMING position is reached.
R/M TIME UP---Output when the R/M timer is time up.

(3) Search riveting / Offset riveting
Setting is possible only when Network control is TENABLE].
When online is set, the Input value used for Search riveting / Offset riveting,
It can be read from External.
If you do not want to read input value from external, set it too Offline.
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(4) Spindle
This can be set only when Network Control is TENABLE J.
When turn the spindle using network control, set it to TENABLE] and set the spindle on the
input screen to IDISABLE].
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3) List of signal contents
This section describes the contents of signals that can be used for communication with external

devices.

The address indicates the signal address when external 1/O is used.
The address when network control is used depends on customer settings.

1) Input
Address Signal name Explanation
Only when this signal is ON, Cycle start can be started.
If this signal turns OFF during cycle, an error Outside external interlock
R30100 | Interlock signal OFF fault]occurs and the cycle is interrupted. When STEP
operation is enabled, waiting does not cause an error even if this signal
turns OFF.
When This signal is turned ON, riveting machine moves to home position
R30101 Home position | (first point of the program). It operates only while it is ON.
return During operation, it operates at low speed and low thrust.
(>2.3.1 Functional operation specification P.12)
When this signal is turned ON, the riveting machine executes riveting
cycle operation. However, if the device is not in the home position or is
not in Operation ready state, it will not start even if this signal is turned
R30102 | Cycle start ON.
Check the status of the external output signal and turn this signal ON.
When external start signal is enabled, cycle start cannot be performed
with the start button of the device in auto mode.
When this signal is turned on, the motor rotates at the spindle speed set
in the program. It stops when This signal is turned OFF.
When External input of the spindle is enabled, Spindle enable / disable
. setting of program control setting is ignored.
R30103 | Spindie turn If thisgsignal ig turned ON duringgthe ?iveting cycle, turn will start even
while moving.
When starting the movement to the next point, the movement will start
after the revolutions is reached.
When STEP operation is enabled, Cycle operation signal is ON,
and operation ready signal is ON, when this signal is turned ON
R30104 | STEP Move the actuator moves to next point. The timing to accept the STEP
operation input can be confirmed with the start OK] output signal.
If cycle start-up is applied with this signal turned on, riveting cycle is
— executed only during cycle start-up signal ON, and it rises after time up.
R30105 | Manual riveting When cycle start siggnal is turned OFF?cycIe is interrupted and returns to
home position.
R30106 | Reset When this signal is. turpeq ON, the current error is reset.
When cycle operation is interrupted, a lcycle interrupted] error occurs.
When the riveting machine to home position return with this signal ON,
the riveting machine moves to the coordinates of the intermediate stop
Intermediate set by the variety.
R30107 When starting a cycle in the intermediate stop position, start the cycle
stop . N
with this signal ON.
If this signal is ON when the R/M time up, the riveting machine moves to
the intermediate stop position when it rises.
R30108 | Model No.1 z(gll:\l;;an change 15 types of Program No. from 1 to 15 from the outside.
R30109 | Model No.2 Specify Program No. before turning on cycle start signal.
If this signal is not ON when switching model from external is enable,
R30110 | Model No.4 o] is selected for model number.
Since the model number 0] cannot be used, it will not be in the Thome
R30111 | Model No.8 position |, and if you try to operate it, an linoperable error] will occur.
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External timer

When the timer start trigger is "external" and the motion is moving to the

return

R30115 . point of riveting, turning on this signal during riveting will turn on the timer
start trigger start trigger.
High-speed When this signal is turned on, the riveting machine moves to the home
X1 ho%ne gosition position (the first point of the program) at high speed (the speed of the

point1 of the program).
It works only while it is ON.

2 1:This signal can only be used in Network Control.

(2) Output
Address Signal name Explanation
Up position . L L o
R30300 (Start position) Signal turns ON when riveting machine is in home position.
R30301 | Running -;la-glssitiglr?nal turns ON during riveting 1 cycle and returning to home
When a riveting cycle is completed or R/M times up, this signal turns ON
R30302 | Riveting Fin for the time set by the riveting completion signal timer.
The output timing can be changed on the parameter screen.
This signal turns ON when the cycle is ready to start.
R30303 | Start OK This signal is also turned ON when waiting for the STEP signal.
R30304 | Fault This signal turns ON when an error occurs in the riveting machine.
X1 Origin position This signal turns ON when the riveting machine is at the origin position
' gnp (FRE-05, 20: 1mm, FRE-10: Omm).
X1 Intermediate stop | This signal turns ON when the riveting machine is in the Intermediate
’ position stop position.

¥ 1:This signal can only be used in Network Control.
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4) Time charts
The time chart of each signal is described.

(1) Cycle start

© Up Posi. | | |
(R30300)

@ Start OK N
(R30303)

@® Interlock | [
(R30100)

@ Cycle start N [ |

(R30102) :Turn ON for 100ms or more.

© Running | | |

(R30301)
© Riveting Fin.
(R30302) :Signal output time is set separately
(select R/M CYCLE FIN.)
I

(select R/M TIME UP)
I

© Fault

(R30304)
® Reset

(R30106)  :Turn ON for 100ms or more.

(2) Home position return
© Start OK

(R30303)
@ Home positionreturn ||

(R30101)
© Running

(R30301)
© Up Posi.

(R30300)

(3) Spindle turn

© Start OK N ] -

(R30303)
@ Spindle turn | | |

(R30103)
Spindle turning [ | |

@ Cycle start | |

(R30102)

© Running | |

(R30301)
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(4) STEP Move

© Up Posi. [ [
(R30300)

@ Start OK | | | | | | |
(R30303)

® Cycle start | ]
(R30102)

© Running |
(R30301)
Point D X @ X ® x o

Move | | [ 1 |
OSTEP Move || |1

(R30104) :Turn ON only when operation is enabled (R30303) is ON,
and turn OFF when the signal is OFF.

(5) Manual riveting

© Up Posi. | | | | |
(R30300)

© Start OK ] I [
(R30303)

@ Interlock | [ [
(R30100)

@ Cycle start | | |

(R30102)

@ Manualriveting [ || | |
(R30105)

© Running | | [
(R30301)

Point O X_ @ X @ X @O xox_@©

(6) Intermediate stop

© Up Posi. 1 | |

(R30300)
© Start OK I | | I

(R30303)

@ Interlock |
(R30100)

@ Cycle start |1 |1

(R30102)
© Running
(R30301)
@ Intermediate stop |

(R30107)
Point DO X @ X ® X @ X @ X3 x D

Set the Intermediate stop point separately.
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(7) Model No.

OModel No.No.1

(R30108)

OModel No.No.2

(R30109)

®Model No.No.4

(R30110)

®Model No.No.8

(R30111)

Model No.
¢ Turn ON before cycle start.

List of Model No signal

|
|

X DX Q@ X @ X @ X B X @

Model No.

Input signal / | No.

1

No.

No.

12

No.

13

No.

14

R30108

R30109

|ooc,o§

R30110

R30111

N
(&)
o

|ooo\1_§
(o)
(]

eo:ON

(8) External timer start trigger

© Up Posi.
(R30300)
© Start OK
(R30303)
@ Interlock
(R30100)

® Cycle start

(R30102)
© Running
(R30301)

® External timer start trigger

(R30115)

© Riveting Fin.

(R30302) :Signal output time is set separately
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8.3.2 External I/O control

||,} UETFR SATTRATEENE ARG | PERAUFTER SATTEATLERE NDMARLE

1.'.HT:IK w‘m‘mmm%
MOVEMENT] MAINT. IHTEHH{E OFCRATIONTY LANGUAGE MOYEMENTY RAINT. [ INTERFACEJOPCRATIONY LAMGUACE

EXTERHAL

[ (e | R [ [P N |
Fig 8.3.2

This section describes the external 1/0O assigned to the FRE series as standard.

1) Signal specifications

(1) Input
E Rated input Minimum ON Maximum OFF Input time
orm
voltage voltage current constant
Open collector | DC24V /5.1mA 19V 1.5mA 10y
(2) Output

Leakage Residual Common

Form Rated load current voltage method
when OFF | when ON

MOSFET DC30V /0.2A 100pA DCO0.5V 16 points | OFF—ON:1pus Less than
(1.6A/1common) | Lessthan | Lessthan | 1 common | ON—OFF:5us Less than

Operating time

2) Set up method
Press NINTERFACE] in the PARAMETER screen of the machine operation panel.

When using External I/0, switch TExternal communication] to TENABLE].

(1) Input
Each signal can be used by switching between TENABLE | and TDISABLE].

In external I/O and bus communication, input signals from external I/O are given priority.
Switch the input signal to be used to TENABLE .

Also, when using in combination with Network control, the input signal used for external I/O is
TENABLE JSet the input signal used for Network control to TDISABLE].

(2) Output
Each signal is always output.
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8.3.3 Network control

X Network control is optional. It cannot be used with standard equment

(EhRECARE L RTTLINL DLARE | PAREAMETER | EedTaNTLER awbeE

mmmmmam-

This section describes the specifications of FRE machines that use network control.

1) Signal specifications
With network control, you can communicate with external devices using Ethernet/IP,
CC-Link, etc.
Equipment used for communication, communication specifications,
and address used vary depending on the customer's machine specifications.

2) Set up method
Press INTERFACE] in the TPARAMETER] screen of the machine operation panel.
Switch TNETWORK CONTROL] to TENABLE].
¥ Since the Network control is an optional function, TENABLE | cannot be selected for standard
equipment.

(1) Input
Each signal can be used by switching between TENABLE] and DISABLE].
In external I/O and Network control, input signals from external I/O are given priority.
Switch the input signal to be used to TDISABLE J.

Also, when using in combination with Network control, the input signal used for external I/O is
TENABLE JSet the input signal used for bus communication to DISABLE .

(2) Output
Each signal is always output.

(3)Search riveting / Offset riveting
Setting is possible only when the network control is TENABLE].
When set to TONLINE J, the input value (X) used for Search R/M, Offset R/M
It can be read from the outside.

(4)Spindle
Set when using the spindle with network control.
Switch 'Spindle] on the External communication] screen to TENABLEJ, and set [Spindle ]
on the Tlnput] screen to DISABLE].

_93_



8.4 Operation

8.4.1 Edit lock

ARELNY | 50FTLIMIT DLSA  PARKMETER Sl TERTUENY Wit |

mmmmm-ﬂm

INTERFACE | LANGUAGE |

NEW PASSMDAD

123 4]e: i

SPASSRIRD WITH 4 NUBERLT DIGITS TO0COJ 15 [MVELID

r wourrod e ISR

L5 LHELE RETS |

Fig 8.4.1.

Press the TLOCK] button on the PARAMETER screen to display the Password screen.
The Program settings and Parameter are password locked.

Press the [ENABLE] button of edit lock on the PASSWORD screen, password is enabled.
Once the password is enabled, you will be able to register the new password.

f0000] is impossible. If you do not want to register, the initial value 8888 is the password.
Once you disable the password and re enable it, it returns to the initial value.

When the lock is turned on, the password will be requested at the screen transition described below.
1) Change of model name

2) Transition to MODEL EDIT screen

3) Transition to MODEL SET UP screen

4) Transition to PARAMETER screen

sOFTLEMCT DL MODEL | ETARTILRS DG | =

m 'm m‘ i | i [« |«
SELELT SEARCH EDIT SET 4R

[HD. AL R DA RSP A

PAS r..'II'IF'[I

AHEADL OFERATIONS ARE LOCKED WITH PASSWORD

Foscalil oo WL )
F|g841b

When Edit Lock is set to Enabled, a password is required as shown in Fig 8.4.1.b.

Touch Password number part and enter Password.
It is judged by pressing the TENTER] button. You can change the settings when the TOK] lamp

lights up.
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8.4.2 Other

[ER

LSS PARAVETER | ABMTEATTERE SURTANE |

|mmmmmm

1) MODEL BUTTON DESTINATIONS
When you press the TMODEL] button in the main bottom menu, you can select whether to
move to the IMODEL SELECT] screen or the TMODEL SET UP] screen.
(=7 MODEL (PROGRAM) SELECT-SET UP P.35)

2) CLEAR RESET BUTTON WHEN COUNTING UP
When TENABLE ] is selected, count is cleared when reset button on operation panel is pressed

when product counter is count up.
(=9.3.1 Model counter 1)Count up P.99)

8.5 Language

AHNTEATEERY Dol |

TEEED e

Fig 8.5

The language of the entire screen can be switch.
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8.6 Date/Time

PARANETER | E2RTBATTER UOMTARE | 'V

I |« | G | S | e | e

86/86/88 B8:88:88

e e 06 ,:
' 4 - i -

STHGLE AT ' TR IR e
Fig 8.6

From the left, Tyear / month / day] and Thour/ minute / second] are displayed.
You can change it by pressing the [+] and l-] buttons under each numerical value.

This date and time are synchronized with the date and time of PLC (KV-7500).
I'Synchronization timing] updates the TPLC date and time] at ['when the breaker is turned ON] and
F'when master is turned off].
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9 CYCLE SCREEN

9.1 Main-Search screen

Al | 5o TLIMIT SIS LHEL iENTERTIEN Dol |

m e m > || - o [« | G | e

B, 135 AICDEFEHTTELING RIVET
m DATA JCOUNTERY GRAPH Y SEARCH SEARCH
AITHRTTATION (K LBGLLE W | -I_I "".: PR CHLLKE  Steg oy -':la"..; PRG& CHECK
WAl RETHING
]
123, 456 i ® 12345 | m
PES LTI sreen ST | P”::JE: f:‘:i 2 POSITION 123. 456
R sewisTEnilpd e 123.45 | 123.45 IGEEERTES
Torar counten [IRRER 123.456 | 123.45 | 123.456 |123.456
CYCLE TIME a5 | 123.456 3.4 123,456 | 123. 456
R/M TINER Ay 4 | 456 | 123.45 | 123.456 | 123 456
: _ _ Jé':'r,LEAcr. T TE B ¢ B voniror IR
MAIN screen SEARCH screen

Fig 9.1

Press the TMAIN button, the MAIN screen is displayed.

On the MAIN screen, you can monitor the setting data and current value data of for each program.

If you press the TSEARCH ] button, the Setting data of When search riveting is enabled will be
displayed.

In the MAIN screen of when search / offset riveting is enabled, in addition to setting data and current
value data of for each model, setting data and search position data of offset amount are monitored.

Numeric value is not displayed for Point whose Point setting is disabe.
For Point where Point setting is Move, the values of Thrust and revolutions are not displayed.

When moving to each point, the lamp on the left blinks.
Lights when move completed or Down end arrival.
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9.2 Data screen

ik THNRELN | SOFTLIMIT DOSABLE

el EATIE Woumied

e L b LILLE i \ -
e | e | G | S | > wFHe
T, 115 ARTEFH 1T LN MR TR | RIVEF |
i sl e S |
TOUNTERY GRAPH T SEARCH

TUDEFRENT
AIELTIOR THEUET
121, 456 13,3
TOTEL (DUNTER

(V[LE TTME

!m T FATRRLTE IDH:H]I. f_mll ]
Fig 9.2 DATA screen

Press the TDATE] button, the DATA screen is displayed.
DATA screen can be monitored the total counter, the cycle time, the state of each peak value.

1) PEAK POSITION
Record the positional peak of during riveting cycle.

2) PEAK REVOLUTIONS
Record the peak revolutions of during riveting cycle.

3) THRUST
Record the thrust during riveting cycle.
When to record the thrust value depends on the thrust data timing.

R/M PEAK Record the peak thrust from riveting point start of move to R/M time up.
R/M TIME UP Record the thrust of R/M time up.

SET UP Record the peak thrust from the set position to the R/M time u
POSITION P P P-

4) JUDGMENT
The judgment value is displayed when judgment is enabled.
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9.3 Counter screen

9.3.1 Model counter

DETLIMIT TLSA LYLL a6l ERTUERY Walmii S

iMWmm ﬂm-

wBETEFaH TTRLMAS TN T AE:

O&TA [ COUMTERY GRAPH | SEARCH

Fig 9.3.1 MODEL COUNTR screen

Press the TMODEL ] button to display the MODEL COUNTER screen.
On the MODEL COUNTER screen, you can monitor and reset the total production (total counter),
production counter, lot, and quality check 1, and quality check 2 counters.

The numeric part of the disabled counter is not displayed.
Refer to 7.4.4 Model counter P.69] for the setting method.

1) Count up
When any counter other than the total production counts up, the TCOUNT UPJ lamp is lit.
For items that have been count up, the name part flashes yellow and a buzzer sound.
(Check buzzer sound in Table 9.3.3 BUZZER SOUND BY COUNTER P.101)

Next riveting cycle start cannot be performed in the count up state.
To clear the count up, do one of the following.

(1)Press and hold the counted up TRST] button for 1 second.

(2) Press the reset button on the operation panel.
button on the operation panel. COUNTING UP is enabled.
(=8.4.2 Other 2)CLEAR RESET BUTTON WHEN COUNTING UP P.95)

2) Change counter value
Total production, production counter, lot counter, quality check 1 and 2 can temporarily change the
counter value in this screen.
Tool counters 1 and 2 and maintenance counters cannot be changed.

(1) Touch the numerical value part of counter you want to change and change counter
with displayed numeric keypad.

(2) Pressing and holding the +1]and -1] buttons adds or subtracts 1 from or subtracts 1 from
the total production, production counter, lot counter, and quality check 1 and 2 counters.
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9.3.2 Maintenance counter

ﬂm-rm m «> G« v
_ anEm

GRAPH [ SEARCH

Fig 9.3.2 MAINTENANCE COUNTER screen

Press thel MAINTENANCE Jbutton to display the MAINTENANCE COUNTER screen.
On the MAINTENANCE COUNTER screen, monitor and reset of Various maintenance counters can
be performed.

Refer tol8.2.1 Maintenance counter P.81 Jfor setting value.

1) Count up
When the Maintenance counter exceeds the set value, the TMAINTE.] lamp blinks.
For items that exceed the set value, the name part flashes yellow.
Press and hold the count up TRST] button for 1 second to clear the value.

When the count is up, the lamp will blink, and a buzzer will sound.
(Check buzzer sound in Table 9.3.3 BUZZER SOUND BY COUNTER P.101)

To resume production, do one of the following:
The buzzer will stop when production can be resumed.

(1) After performing maintenance on the relevant parts / tools, press and hold the 'RST] button
on the counter that counts up for 1 second to clear the value.

(2) Press the reset button on the operation panel.
X The function to restart production by pressing the Reset button on the operation panel is
a function to temporarily restart production, so the counter is not cleared.
Currently, the blinking TMAINTENANCE | lamp turns on.
In this state, if master OFF-ON, production will not be possible again.
At that time, the buzzer will resume the alarm and the maintenance] lamp will return to
blinking.
If you want to perform maintenance to reset the counter or perform maintenance later, press
the reset button on the operation panel again to restart production.

- 100 -



9.3.3 Buzzer when count up

A buzzer sounds when each counter counts up. For the setting method of [Table 9.3.3 BUZZER
SOUND BY COUNTER P.101, refer to [7.4.4 Model counter P.69],
[8.2.1 Maintenance counter P.81].

Table 9.3.3 BUZZER SOUND BY COUNTER

Counter name Sound Interval

Lot Counter Pi pi ... 1 sound, 1 second interval, 1 sound

2 sounds, 1 second interval,

Production Counter | Pipi _pipi _... 2 sounds

Qualitycheck1 3 sounds, 1 second interval,

Counter Pipipi _pipipi _... 3 sounds

Qualitycheck?2 Pibipipi  bibibipi 4 sounds, 1 second interval,
Counter PIpIpt_pIpIpIpt _... 4 sounds

Tool counter1 Pipibioipi DIBIDIDID 5 sounds, 1 second interval,
Counter PIPIPIPI_PIPIPIPIPI_... 5 sounds

Tool counter2 | o . . . .. L 6 sounds, 1 second interval,
Counter Pipipipipipi_pipipipipipi _... 6 sounds

Maintenance Pi-pi-... Intermittently at 1 second intervals
Counter
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9.4 Graph screen

ORI IS | SOFTLINIT | CYCLE BANTEATIERS UONTARE |

] | 2 A | 5o TLIMIT 2L iEATERTIEN Dol | '
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RIVET BOOF, -1 ABCDEFEH ] TELMNSIEST VWY BT | RIVET ]
K&IN O&TA JOOUNTER T GRARH § SEARCH
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CYCLE TIME
LCRECIY

st act. )

F| 94.a MAIN screen ' ' Fig .4.b GRAPH sceen

The TGRAPH] screen is displayed by pressing the TGRAPH] button.

The graph measures the position, thrust, and revolutions during the riveting cycle.

In TLATEST., TBACK 11, and TBACK 21, you can check the position, thrust, and revolutions during
the riveting cycle from the latest to 2 before.

For TPOSITION], TTHRUST ], and 'REVOLUTIONS J, you can check the position, thrust, and
revolutions during the riveting cycle from the latest to the previous two.

Press the +] button in time to switch 5 seconds, 10 seconds, 20 seconds in that order.

Press the -] button to switch in reverse order.

If you want to display thePOSITION Jin graphs of the TLATEST], IBACK 11, BACK 21,
press the same button, the graph is displayed, then the same light up.

Press the button again to delete the graph and turn off the same lamp.

Show / hide of TREVOLUTION Jandl THRUST Igraph can also operate in the same way.

ThelPOSITION]J, 'THRUST], TREVOLUTION] graph can display the 3 pieces of data.
Press the TLATEST] button to display the graph and the same lamp flashes.

Press the button again to delete the graph and turn off the same lamp.

Show / hide of TBACK 1] and TBACK 2] graph can also operate in the same way.

9.5 Start ok (start condition)

m I |« [« mth

FHITEMFEESTINRY 20T

A T SEARCH

@ START C IDLTION

& ||IIT T0E I

AT el
eyt [e

AlIVE RESLETERS
FENDLLTIING [rpu]

If you press the TSTART OK] button at the top of the cycle screen, the start conditions will be
displayed.

If the riveting cycle cannot be started, check the start condition.

For details on Start conditions, refer to 11.3 Start condition P.109.
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10 SINGLE OPERATION (MANUAL MODE)

- * _ SINGLE ACTING AelERTEERY WilmAs
ﬂiﬂ]ﬂi m m GEGHLE | < dt-
ARUDEFGHIT LR PSS YN -

REVOLITICNE] |=' Y v e i |

S

1rad et 1N

To operate the FRE machine in single operation, set the TMANUAL / AUTO] select switch on the

control panel to TMANUAL 1.
The TMANUAL] lamp on the screen lights up and you are in manual mode.
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10.1 Single operation
In manual mode, riveting axis and spindle can be operated by single operation.

10.1.1 Riveting

Rilnt | steTLbmit srsamie | SIMGLE ACTING SHITEATIEND Yoimie

.mmmm =5
ﬂﬂﬂi———

REVOLUTICHEL 12335 Y s s i |

. Q. e [
Sl ™ nm e
[ o |

I_- FRiAFLTE r NoMIrad rmll.l ]
Fig 10.1.1

In single operation operation, riveting axis and spindle can be operated in single motion.
If operation is not impossible error, [JOG] operation can be performed by single operation.

1) Positioning operation (A)
In the selected program It moves to the position set for each point by the set speed and thrust,
and the TMOVE] point will move at low speed and low thrust.
(=2.3.1 Functional operation specification P.12)
The lamp of each point flash when the movement is completed.
The T1 point] button wii be the position to upward of the program.
Number of positioning points can be set by 2~4 points for each program.
Please refer to the 7.4 Model set up P.38] for more information, such as how to set.

/AN CAUTION

There is a possibility that the position of thel point 1Jand the machine home
may be different, the 'point 1] might move to downward.
Please be careful when operating.

2) Spindle turn / stop (B)
It can turn / stop of the spindle. The spindle turn while you hold down the TTURN] button.
It works at the revolutions set in revolutions [rpm].
Please touch the numerical part and input the revolutions.
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3) JOG / INCHING (C)

To switch between JOG / INCHING, press [JOG /INCHING] between UP and DOWN.
The current mode is displayed.

JOG
(Manual any feed)

Press the JOG button, the lamp flashes, and the JOG operation can be
run.

It works as 100% which the speed set in [JOG speed mm/s].

By pressing MHIGH / 11TMID / 0.11TLOW / 0.01]1 button you can switch
the speed of[ JOG / INCHING] to display speed.

At low speed, it works at the setting speed of 25% ], the medium speed
at 150% 1, and the high speed at 100% .

INCHING
(Fixed size feed)

Press the INCHING button, the same lamp flashes, the INCHING
operation can be run.

By pressing the THIGH / 1] TMID / 0.1JTLOW / 0.01]1 button you can
switch the moving distance of TJOG / INCHING] to the display distance.
It works with 10.01 mm,70.1 mmJ,M1 mmJ.

10.1.2 Refueling

L 1LHG | B ERTOER) Walmisg | ™
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IGRIGIH POSITIO

QELASL CIALLCATEGN CDHERAL

START DK
SE 1l rod
hy TS . L
] STAKT CANCEL

M i QB woui

" Fig 10.1.2 REFUELING screen

When the TREFUELING] button is pressed, the grease circulation control screen is displayed.
On the grease circulation control screen, full stroke operation can be performed after grease
refueling, and grease can be adapted to whole ball screw.

Since it operates at full stroke, remove the insert and head, and make sure that there is nothing
to touch when operating at full stroke before using.

If it cannot be used, do not use the grease circulation function, and operate the cylinder with
single operation so that the grease in the ball screw circulates.

/N CAUTION

Refer to 8.2.3 Refueling P.82 for the operation method.
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10.1.3 Spindle servo off
(Z¢When the splndle Servo speC|f|cat|on only)
b 0 ] L3 (TN G ERTIEYY WOLRES u
EET» m <> |G @ ﬂlﬁr

Y o s

oo
£ [ e

F|g113

If the spindle servo specification, SPINDLE SERVO OFF-ON | button will appear.
Press the TSPINDLE SERVO OFF | button, the same lamp blinks and the servo is off.

When it comes to this state, you will be able to turn spindle by hand.
To return to the servo ON When you press the same button again.

*When the spindle servo is turned off, the spindle cannot revolution.
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10.2 Manual riveting cycle

When the cycle work is started,[RUN jlamp flashes.
While it is pushed the start button, the manual riveting cycle operation is run.
If the start signal turns off during the cycle work, the cycle stops and moves upward to home position.

¥ The operation of hold to runlandlstep Jis invalid in the manual riveting cycle.

For details, referto 11.1 Riveting cycle P.108].

10.3 Home position return
Press the THOME ] button on the setting screen to the home position return.

While the home position return, the same lamp blinks.
When the setting is at point 1 and spindle stop, the THOME | lamp.

Home position---The state where all the following conditions are met is called home position.

1) Being in the point 1 position, or in the intermediate stop position while intermediate stop signal
is ON when the intermediate stop is TENABLE].

2) Spindle stopped (may turn if spindle settings are continuous)

During movement, it operates at low speed and low thrust.
(>2.3.1 Functional operation specification P.12)
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11 RIVETING CYCLE

Sl ERTUER Woumid &
GIENDE | - «30e
PH | SEARCH

TREAN| | FRG CHFCK  Step cyele [Fald ta mr |

DFFSET (4] (FF3!

123, 456

TOTAL COUSNTER
I¥ILE TIME

11.1 Riveting cycle operation

If the start signal is turned on while the start conditions are met, the riveting cycle will start.
When the riveting cycle starts, the TRUNJ lamp lights up.
riveting cycle works according to the selected model setting.

The operation of riveting cycle differs depending on the Manual / Auto mode.

While the start button is ON, the riveting cycle is executed.

If the start button is turned off during operation, the riveting cycle will stop, and the

position will move to the home position.

% During manual riveting cycle, Hold to run] and F'STEP] operations are
ignored.

Manual
mode

Auto mode When the start button is turned on, the riveting cycle is executed.

11.2 Start signal

To start the riveting cycle, it is necessary to turn on the start signal when the start conditions are
met.

When using the both-hand start button, the start signal will not be output unless the left and right
start buttons are turned on within 0.5 seconds.

When the external start signal is enabled, cycle start cannot be performed with the device start
button in Auto mode.
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11.3 Start condition

When the TSTART OK] lamp at the top of the screen is lit, you can perform a riveting cycle.
The lighting conditions for the TSTART OK] lamp are shown below.

Table 11.3 Start condition

Outside interlock
signal ON

When the interface interlock is TENABLE |

Ready (green) light

Lights (green) when the servo and inverter of the riveting machine can be
operated.

Lights when operation is not possible (yellow).

A fault has occurred in the servo and inverter.

Check the contents from the fault screen and resolve the fault.

Manual / Auto mode

It can only be started in either mode.

Home position

@ At the point 1, or when the intermediate stop is TENABLE J, you must be in
the intermediate stop position while the intermediate stop signal is ON.
@ Spindle is stopped (turn is possible when spindle setting is continuou)

Fault (green) light

Lights (green) when no fault has occurred.
If a fault has occurred, it lights up (red). Check the contents from the FAULT
screen and eliminate the fault.

Restart stoped

After riveting cycle, once release the Both-hand start button.

Count up,
Maintenance (green)
lights

Each counter is not count up.

Model OK

Setting of selected models is normal

Cycle screen monitor

Cycle screen is displayed (manual only)

Safety device normal
(Brake, Regenerative
Resistors,

Light curtain)

If safety device is attached, each safety device is normal (device is operational)

11.4 Timer start trigger

X Trigger to become a down end signal

Timer start trigger has TPOSITIONJ, TTHRUSTJ, and TEXTERNALJ.

When the down end is reached, the R/M timer is timed and the time is up, then the machine rises.
Referto [7.4.2 Control P.50] for the setting method.

Table 11.4 Timer start trigger list

Position

When the position of the down end point is reached, the timer start trigger turns ON.

Thrust

To the down end point the timer start trigger turns ON when the thrust reaches the set
thrust between the start of movement and the arrival at the position.

Once the set thrust is reached, the timer start trigger will continue to turn on even if the
thrust is lower than the set thrust during the riveting cycle.

External

When the external down end signal turns ON between start of movement and reaching
the position to the down end point, the timer start trigger turns ON.
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11.5 Riveting cycle operation

This section describes the operation during the riveting cycle.
For the setting method, refer tol 7.4.2 Control P.50118.1.3 PRG check control P.79]
8.1.4 Hold to run P.801.

RN ERTUERS Womieg =
[ |«
REWET

DFFSET GFFSE

123, 456 |RE

RFNIL TN [ ram]
TOTAL COUSTER
C¥ILE TIME

N TIMEE

1) PRG CHECK CONTROL
In the first riveting cycle where the MODEL (PROGRAM) is switched, the move point operates at
low speed and low thrust.
If the set thrust is reached during move point operation, it becomes fault and stops on the spot.
When the movement to the down end is completed, PRG check control is OK.
From the next cycle, the operation will be as programmed.

PRG CHECK] is displayed on the CYCLE screen during TPRG CHECK CONTROL 1.
For functional details, refer to 8.1.3 PRG check control P.79]

2) STEP / Continuous

If you press the start button while the TSTART OK] lamp is lit, the
riveting cycle will start.

When you start the riveting cycle, you will move to point 2.

When you complete the move to point 2, press the start button again to
move to the next point.

STEP After reaching the down end, it will rise automatically.

X Auto mode only

If you start the riveting cycle in Manual mode, the operation will be
TCONTINUE].

While TSTEP] is selected, Step cycle] is displayed on the CYCLE
screen.

If you press the start button while the TSTART OK] lamp is lit, the
riveting cycle will start.

Continue riveting cycle will continue as it is.

[Step cycle] is not displayed on the CYCLE screen while
TCONTINUOUS ] is selected.

3) Hold to run ?¢Auto mode only
If you press the start button while the TSTART OK] lamp is lit, the riveting cycle will start.
After the start, if the start button is turned off before reaching the [start of riveting] or the T
Down end |, the riveting cycle will stop on the spot with THold to run error].

If you start the riveting cycle in Manual mode, Hold to run] will not work.

During THold to runJ, THold to run] is displayed on the CYCLE screen.
Please refer tol8.1.4 Hold to run P.80] for the details of the function.
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11.5.1 Auto riveting cycle flow

Point Position[mm] Speed[mm/sec] Thrust[kN] Revolutions [rpm]
1 10.000 130.00 - -
2 30.000 100.00 - -
3 35.000 10.00 5.00 1800
4 40.000 5.00 3.00 600

Start
condition check

Start condition OK. |

[ Start button ON ]

Point2 move

Start condition

conditions.

If it is not lit, the startup conditions are not
met, so make sure to match the startup

Spindle turn
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Point2 movement
completion
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1.
Je-

)

Speed:100mm/sec ]

Revelation
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Fig 11.5.1
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12 MONITOR

12.1 Diagnos

123456 1 12 |

F|g 12.1 CHECK screen

Press the TMONITOR] button at the bottom of the screen to display the TCHECK] screen.
On the TCHECK] screen, you can check the status of the TRIVETING AXIS] and
[SPINDLE MOTOR].

Table 12.1 CHECK screen counter list

LIFETIME . . I
COUNTER Counts the number of times the FRE machine has performed a riveting cycle.
EMERGENCY Counts the number of times the emergency stop button is turned on during

STOP COUNTER | FRE machine operation.

Counts the number of times the STO state is entered during FRE machine

STO COUNTER .
operation.
MASTER ON Record the total time when master ON.
TIME If it exceeds 999,999h:60m, it will be reset to 0.

Record the total time of the riveting cycle.
RIMCYCLE TIME | ¢4t exceeds 999,099h:60m, it will be reset to 0.

TRAVELING Record the traveling distance of the FRE machine.
DISTANCE It will be reset when it reaches 999,999.999km.

12.2 1/O monitor

MOLTUE | il IRTEEAE Waimiis

@ e |« <> GO e

(T T [ (W T [
Fig 12.2 1/O MONITOR screen

Press the 1/0 Monitor button, the I/O MONITOR screen is displayed.
On the I/O MONITOR screen, you can monitor the status of input / output signals.
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13 DATA COLLECTION

This Machine collects logs when machine is in operation.
It can be used for product quality check, traceability, and check in case of machine failure.
2 The collection items are being reviewed as appropriate, so please contact our sales staff for details.

13.1 Logging data collected

Table 13.1 Logging data collected

DATA No. DATA No. is entered at 10 ms intervals.
DATE. The acquisition date is entered.
TIME The acquisition time is entered as hour: minute: second.

Riveting model name

The model name at the time of automatic operation execution is
entered.

Current position [um]

Current position data is entered in units of 1 uym.

Servo torque [0.01%)]

Data is entered.

Current thrust [10N]

Data is entered.

Revolution speed [rpm]

The revolution speed of the spindle motor is entered.

Servo load factor [%]

The load factor of the riveting axis motor is entered.

Servo peak current value [%]

The peak current value of riveting axis motor is entered.

Regenerative load factor [%]

The regenerative load ratio of riveting axis motor is entered.

INV frequency [0.01Hz]

At inverter specification, the revolution command frequency of
the spindle motor is entered in units of 0.01 Hz.

INV current value [0.01A]

At inverter specification, the current value of the spindle motor is
entered in units of 0.01 A.

INV torque current [0.1%]

When the inverter is specified, the torque current value of the
spindle motor is entered in units of 0.1%.

INV excitation current value [0.1%]

When the inverter is specified, the excitation current value of the
spindle motor is entered in units of 0.1%.

Servo peak load factor [%]

At servo specification, the peak load ratio of the spindle motor is
entered.

Servo execution load factor [%]

When servo is specified, the execution load ratio of the spindle
motor is entered.

Servo regeneration load factor [%]

At servo specification, the regenerative load ratio of the spindle
motor is entered.

Servo feedback torque [0.01%]

When the servo is specified, the feedback torque of the spindle
motor is entered in units of 0.01%.

Total counter value

The current value of the total counter is entered.

R/M downward end

The riveting cylinder is entered as 1 when it reaches to the
downward end.

13.2 Collection method

It collects automatically when the Automatic operation cycle starts, by putting the SD card in the
controller and the logging data is [Enable],
For details, refer to [8.2.2 Logging P.82].

13.3 Equipment

The SD card installed at shipment is considered as a consumable item.
We recommend the SD card which Class 6 and larger and 16 GB or larger capacity.
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13.4 Remove SD card

Open the card cover of the sequencer in the control box.
When you press the SD card, the SD card comes up.

2¢Never remove the card or turn off the power while accessing the memory card
while the lamp flashes. As it may cause the card data is discarded.

13.5 How to Insert the SD card

1) Insert the SD card until it clicks.
2) Confirm the SD card have inserted and close the cover.
You can’t that logging the data when the cover is open.

Pay attention to the direction so that the terminal
| of the SD card is on the left side.
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13.6 Reading the data

1) Connect the card reader with PC and insert the SD card.
EER, S .

2) The following windows open, when the memory card is inserted.
Double-click the llog0] folder if you want to use the Japanese version or double-click

the llog1] folder if you want to use the English version.
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3) At the logging data collected, double click the folder, the following window is displayed.
Doubile click on the file which want to check.
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13.7 Reading data using USB memory
Logging data can be read using USB memory.

1) Attach the USB memory to the USB port.

o @E@igzzizg

2) When the USB memory is installed, the USB memory dialog is displayed.
Please select a file operation.

USB memory

VT—USB memory
SD card—USB memory
USB memory—VT

USB memory—SD card

File Operation

After completing USE semory work, please make sure
to close the dialog first before resoving UG8 mewory.
If the 58 semory 1is removed doring work, files can be broken
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3) After opening the file operation screen, touch the Copy button to display the Copy operation screen.

B File Operations Screen

(Main screen)

R | B fum
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(1)

i3)
Craate new folder Creates new foldars in the current directory
File viewear Allows yiou to view the selected PDF file.
Rename Renames selecied files or folders.
Delete Deleles selecled Nes or Tolders.
Copy Copies selected files or folders

(2)

Dizplays the location of the cument folder

(3)

Touch to move to the next higher folder

(4

Tick the File viewer, Rename, Delele or Copy checkboxes when a file is selected.

(5)

[hsplays & st all fles and Tolders in the cument folder. Touch & Tolder to move (o the next lower layer lolder.

(6

Touch 1o sslect a drive

i

Exits the file oparation function and opens the oparation screan
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B Copy

Use this function to copy the specified files or folders from one folder to another,

You can use this function to copy alarm log files on the VT5 fo a USE memory device and copy files between the VTS
and the KV-8000/7000.

It is also possible to copy files on an SD card or in CPU memeory of a separate KV-T000 when MultiTalk is used,

(12 €l How to copy logging data collected on the KV-8000/7000 to a USB memary device on a VTS

USE memory
yT5 KAV-BO00/ 7000 Series

1 Touch the "Copy" button to open the Copy screen.
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2 Select the source folder (1) and the destination folder (2).
Select the file (3) you want to copy and touch the "Copy"™ (4) button at the center.

(1) v me. oowo. cusmw e - TISE Mamoay¥ vJ {2}

4 Feloer mp om 4 Feltar @ oie

(3} E e TaETINNAIRTT I.'Igl: = & T

2 Inpl0l_1E0RMAIEN. o

|aplid_"S0RIVIRIR4E ciw
lapgod | e0S20aains) o

o SRS D

loglod 1EOS2NIEITI0 ciw
G MR 4]
lapllS | eSEAVIEITH. Civ {

= 1T U]
lapilé TREZIVIRIASE civ B
g A

= -
2 Inpl07 JE030E105, o

[ 5 [ |

i)

oooooo

Flite i b cotmih o S0 smamsmay ol 0 | Tlis mhee mile slim

- 119 -



3 Touch the "OK" button in the confirmation screen that appears to start copying.

Falder/file copy

éﬁgrt copy of the selected folder/file.

K fancel

4 The following message appears when copying is completed.

Folder/file copy

Folder/file copy is completed.

0K

ile Qperation
Copy fron Copy to
KV We, DOYO_CARDY Logd¥ - WTHUSE Menory¥ bl
£ Falder up one £ Folder up one
Log a0 1603908282 8. cay log00d 180329082827 csv
b @ B W N — [ A TR Aj
;—l g logn 140329082835, csw
t =1 4R WINDATY 05
. [5 logldd 140329082848, cov
L = BB M&03/29 08:20:5
] B LogD03 160329082857, csv
L = AEB. BRAANIIY G0N 0
I s log004_ 160329082910, csv
'.'—l |_—-r_3 BEE IMAAHTY (@381
] L—_b. log005_1603 29082526, csv
= =l TR TN R B L BT
I |-_t. logDds_ 160329083354, csw -
L= =] B AFIANL
:—l [_j loglI7 1403290838415, cow
L = HE HA03/19 (8234505
- -

Flewin da eel rescew o 30 memeryeewary osrd et Flle seeeetion v,

A\ Pont * You canselect multiple files at the same time.
* If a file selected for copying already exists at the destination, a confirmation message
asking whether you want to overwrite it will appear.
(Subfolders are always overwritten).
= File attributes of the source file are not copied.
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14 FAULT

141 Fault display

Press the TFAULT] button at the bottom of the screen, the TFAULT | screen is displayed.

When Fault occurs, the TFAULT] lamp on the upper right of the screen lights up, and the TFAULT |
button on the lower right of the screen also blinks.

Alarm content is displayed on the FAULT screen.

The FAULT screen is divided into Devicel, Riveting axis|, and 'Spindle].
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CFLLF BRNTARENENE GUMAEEG [

DISPLAY | HISTORY VT | e

NOPORS TUVICOYZAG C LTKL MNP ORS TUVIEKYZABCOEFGHLTRL M

erig sy |l BCOEFGHLTXLMNOPORS TUVIKYZABCDEF GHL KLINOPGRS TUVHKYZ ABCDEF G T KLMR
[FENETETY (123 a5 || CDEFGHTTKLMNOPGRS TUVWNYZ ABCDEFGHT TKLMNOPGRS TUVWKYZABCDEFGHI TKLMNO}
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rr;;
i I o e D
CYCLE screen FAULT screen
Fig 14.1
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1) Alarm code
Fault The TALARM] and TDRIVER ALARM] at the bottom of the screen are called lalarm
code].
In Alarm code, you can check the Alarm content generated by Servo and Inverter.
Check the Detailed name on the RIVETING AXIS and SPINDLE screens.
For Remedy for Alarm, refer to Instruction Manual for Each Device.

2) Fault content
The Fault alarm code and alarm name that occur in device fault are listed
in Table 14.1 Device fault alarm list P.122 If you cannot solve the problem, please contact us.

For email / fax: Please contact us by describing the contents in the Troubleshooting questionnaire
(=Appendix B: Troubleshooting questionnaire P.T5—! Ty I— REBE SN TLEE A, ).

By phone: Please contact us with the confirmation items according to the contents of,
troubleshooting questionnaire so that you can understand the situation.
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Table 14.1 Device fault alarm list

Alarm
code

Alarm name

Cause

Coping

M_000

Origin return
overtime

This error occurs when the home
position return is not completed
within 30 seconds.

Eliminate any obstacles to the
home position return.

M_001

Automatic
operation overtime

Occurs when automatic operation is
not completed within 60 seconds.

Eliminate obstacles to
automatic operation.

M_002

R/M cycle
overtime

Occurs when the riveting cycle time
exceeds the overtime value on the
PARAMETER screen.

The factory setting is 10 seconds.

If Overtime is set in model setting,
that will be prioritized, so overtime in
parameter will not occur.

Review the overtime setting or,
eliminate anything that
interferes with the riveting
cycle.

M_003

R/M cycle
overtime (MODEL)

Occurs when the riveting cycle time
exceeds the overtime value set for
each model.

If the setting value is 0.00 seconds,
the parameter side setting is valid.

Review the overtime setting or,
eliminate anything that
interferes with the riveting
cycle.

M_004

R/M lack of torque

Occurs when the command thrust is
small in auto operation of positioning
control and riveting is not possible
and the down end position is not
reached.

Review the part, riveting
condition or thrust setting
value.

M_010

R/M up end
sensor ON error

Occurs when the up-end sensor is
turned on when the up-end sensor is
not turned on in normal operation.
(Normally, the up-end sensor does
not turn on at coordinates larger than
FRE-05: 5.000mm, FRE-10:
0.000mm, and FRE-20: 3.000mm.)

Check the Up-end sensor.

M_011

R/M up end
sensor OFF error

It occurs when the up-end sensor is
turned off at the position where the
up-end sensor is not originally turned
off.

(At the position where the current
position of the FRE machine is -1.00
mm or less, the up-end sensor is
originally turned on.)

Check the Up-end sensor.

M_012

During operation
up end sensor ON
error

Occurs when the up-end sensor is
turned on while the riveting axis is
operating.

This is a fault that occurs to prevent
interference (collision) with the up-
end sensor.

Check the Up-end sensor.

M_020

Search R/M
position fault

Occurs when the final riveting
position calculated by search riveting
is greater than the position of the
point where the operation is set to
riveting.

Review the part, riveting
condition or the set value.

M_021

Search RIM
position over

Occurs when the part is not touched
even after reaching the position set
in the riveting point.

Review the part, riveting
condition or the set value.
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M_022

Search R/IM
reference position
lower limit fault

M_023

Search R/M
reference position
upper limit fault

M_024

Search RIM
reference position
fault

Occurs when the search riveting
base position does not reach the
NG judgment range upper / lower
limit position.

Review the part, riveting
condition or the set value.

Search R/M_offset

Occurs when the offset value (Y)

Review the search riveting

M_025 e .
- value error exceeds the stroke upper limit. setting value.
M_028 Offset R/M_offset Occurs when the offset valye_ (Y) Review the offset setting value.
value error exceeds the stroke upper limit.

M_029

Offset R/M_offset
position error

It occurs when the offset position is
below the position of the previous
point or when the position setting
range upper limit is exceeded.

Review the offset setting value.

M_02C

External timer start
trigger down end
over

It occurs when the down end set in
auto riveting is reached when
external timer start trigger is
enabled.

Review the part, riveting
condition, or down end position.

M_02D

External timer start
trigger ON error

Occurs when the cycle is started
with the external down end signal
turned on.

When starting the riveting cycle,
turn off the external down end
signal before starting.

M_031

Light curtain was
blocked

Occurs when the light curtain is
blocked from light while the
machine is operating.

Do not block the light curtain
during operation.

When the regenerative resistance
becomes high (about 260 ° C or

High temp. higher), the master turns off. .
M_050 | regenerative When the temperature of Turn off the breaker until the
. . . temperature drops.
resistors regenerative resistance drops and
the display disappears, master can
be turned on.
M 051 Riveting axis brake | The riveting axis brake may be Please contact us when the

error

defective.

display appears.

M_052

Light curtain input
error

The light curtain may be out of
order.

Please contact us when the
display appears.

M_053

Light curtain output
error

The light curtain may be out of
order.

Please contact us when the
display appears.

M_054

Servo motor torque
OFF signal error

The relay may be defective.

Please contact us when the
display appears.

M_055

STO undetected
error

It occurs when the servo amplifier
and inverter are in the STO state
when the power is OFF.

It may be affected by relay failure,
wiring mistakes, noise, etc.

If there is no problem with wiring
or relay but fault occurs, please
contact us.

It occurs when the servo amplifier
and inverter are in the STO state

If there is no problem with wiring

M_056 STO detection when the power is ON. or relay but this fault occurs,
error :
It may be affected by relay failure, please contact us.
wiring mistakes, noise, etc.
. It occurs when the down end set in . o
M_070 RIM thrust trigger auto riveting cycle of thrust control Review the part, riveting

down end over

is reached.

condition or down end position.
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M_071

Hold to run error

Occurs when hold to run is set.
Occurs when the start signal is
turned off before riveting start or
before reaching the down end auto
riveting cycle operation.

Do not let go of the start button
until the riveting cycle is held.

M_072

PRG safety check
thrust limit arrival
error

Occurs when the Thrust Limit is
reached at the Move Point under
PRG check control.

Make sure there is no
interference and that the thrust
setting is not too low.

M_077

Outside interlock
signal OFF fault

Occurs when the external interlock
signal is turned off during the
riveting cycle.

Keep the interlock signal ON
during riveting cycle.

M_078

R/M upper limit
fault (judge1)

M_079

R/M lower limit
fault (judge1)

M_07A

R/M upper limit
fault (judge2)

M_07B

R/M lower limit
fault (judge2)

M_07C

R/M upper limit
fault (judge3)

M_07D

R/M lower limit
fault (judge3)

M_O7E

R/M upper limit
fault (judge4)

M_O7F

R/M lower limit
fault (judge4)

It occurs when the judgment value
set in per program does not reach
the upper and lower limit values.

Review the part, riveting
condition or the set value.

M_080

Riveting axis servo
alarm

A fault has occurred in the servo.

Please check the alarm code at
the bottom of the screen and
contact us.

M_081

Origin return error
(Riveting axis)

Occurs when the cylinder has not
risen to the stopper during servo
return zero.

Please contact us.

M_082

Origin return
complete position
error (Riveting
axis)

It occurs when the up-end sensor
is not turned on when servo return
zero is completed.

Check the up-end sensor.

M_083

Origin return not
completed
(Riveting axis)

Occurs when Servo return zero is
not completed.

Also, if Servo return zero is not
completed, Positioning in Auto
cycle and Manual cycle cannot be
operated.

Perform the servo return zero.
(=8.1.2 Servo return zero P.77)

M_084

Positioning ctrl
start error
(Riveting axis)

Occurs when the start of operation
fails.

Please contact us.

M_085

Deceleration stop
error completion
(Riveting axis)

Occurs when deceleration stop
fails.

Please contact us.

Inoperable error

Occurs when the selected model
number is out of range or when no

Please review the model

M_086 gﬂoouée(?f'\:i;]ge model is selected. (Outside the number.
range of 1 to 300)
M_087 Inoperable error There is no data in the model data Please review the model setting.

(No Model data)

settings.
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M_088

Intermediate stop
position error

If the intermediate stop position is
larger than the position set in the
riveting point

Or it occurs when the intermediate
position is outside the range of
point1 or more and point2 or less.

Review the intermediate stop
position setting.

R/M judge1 trigger

M_089 OFF fault

R/M judge2 trigger . .
M_08A OFF fault Occurs when the Judgment trigger Review the part, riveting

. . does not turn ON during the R/M i
M 08B R/M judge3 trigger cycle condition or the set value.
- OFF fault '

R/M judge4 trigger

M_08C OFF fault
A fault has occurred in the inverter Please check the alarm code at

M_090 | Spindle alarm the bottom of the screen and

or servo of the spindle.

contact us.

M_091

Mode
transformation
error completion
(Spindle)

Occurs when mode conversion
fails.

Please contact us.

M_092

Command
communication
response error
(Spindle)

Occurs when command
communication fails.

Please contact us.

M_093

Servo parameter
read fault (Spindle)

Occurs when reading servo
parameters fails.

Please contact us.

Servo parameter

Occurs when writing out servo

M_094 write fault (Spindle) | parameters fails. Please contact us.
Spindle INV woring | Occurs when a warning occurs in Please check the alarm code at
M_095 the bottom of the screen and

STOP fault

the inverter during spindle turn.

contact us.
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14.2 Fault history

FAULT HISTORY screen Is displayed when you press the THISTORY | button on top right of the
screen

The alarm contents in the past are shown to FAULT HISTORY screen.

T SATTETEIENE ADWAREE | Y

OISELAY [ HISTORY }

| DENIGE Jpiiviine it SPINOLE

ABCDER GHITKLMNOPORS TUVWXYZABCDEF GHLTKLMNOPQRS TUVWXYZABCDEFGHITKL ] [l v0 TKLMNOPQE ) ORSTU
BCDEFGHTTKLMNOPQRS TUVNXYZAB CIEF GHI TKLMNOPQRS TUVWXYZABCDEFGHITKLMN| [l #90/00 HH:nn ABCDEFGHITKLMNDPORS TUVHKYZABCDEFGH1 TKLMNDPORS TU

MDD HH:mm BCOEFGHI TKLMROPQRSTUNICYZABCOEFGHT TKLMNOFORSTUY
{DEFGHLTKLNNOPORS TUVICY S ABCOEFGHDTKLMNOF QRS TUVRXYTABCOE FGHLTKLMROR| Il W/ [I'EI HH nn Eﬂl EFGHI THLHMF'IJRETI Im"I'TABE[IE FhHI_TlLIW'LIF'\TLI'i'
EFGHITILMNOPGRS TUVWXY? ABCDE FGHT TKL NNODPQRS TUVIRCYF ABCDE FEHI TKL MNOPD

CLR

FFFF

] [ W il[ﬂ!h'r'.ii iE ; 00 roor 11' FRRARETER
FAULT screen FAU LT HISTORY screen
Fig 14.2

In FAULT HISTORY screen, the history of occurred errors and the number of occurrences is
displayed.

Even when the power is turned OFF, the history of faults is memorized.

Touch the part where the fault history is displayed, the cursor is displayed and the operation of
CLEAR], TUPJTDOWN] buttons is effective.

1) CLEAR

Press the TCLR] button delete the history. However, it will not let you clear the number of
occurrences.

2) UP/ DOWN

Press the TUpJ or Down] button to move the cursor. Up to 768 abnormality histories can be
confirmed.
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15 MAINTENANCE & INSPECTION

15.1 Maintenance & Inspection

Carry out the inspection outline below before starting the day’s operation to maintain stable finish of

riveting and detecting a machine failure early.

’X Be sure to disconnect the power supply plug before starting maintenance.

| Confirm the safety for every device. |

| Maintenance and Inspection sheet |

Check cycle
Check point Check contents Y Processing
Daily Weekly y| Half year.
The whole g%ﬂ:ﬁﬁf%tate @) Deal depending on the causes.
. State of fastener .
Each conclusion part (Looseness etc.) O | Retighten
The consumption part | Friction / Deformation O | Replace or repair
Head | Riveting state @) Grease supply, Replace Bearing
Ball screw Grease supply, Replace Bearing
Rivetipg Support unit O | Grease supply
Machine Body ,
Guide O | Grease supply
Spindle O | Grease supply, Replace Bearing
Adjust Position
Proximity sensor Detection state @) X Please check it at the time
of return to zero.

Recommendation grease:

Lithium grease (Alvania 2)
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15.2 Lubrication of spindle section

To carry out preventive maintenance thoroughly, please perform the inspection work of each
equipment based on the maintenance checklist.
There are differences depending on the frequency of use of the machine, but please refuel with

500,000 shots as a guide.

~Refueling procedure~

1) [FRE-10 only] Lower the cylinder by single operation to the position (around 30 mm) where the
plug (M6) in Fig. 15.2 (right) can be seen.

2) For FRE-05 / 20, remove the plug at the bottom of the spindle, and for FRE-10, remove the
plug on the right side of the cylinder and screw the mouthepiece of the grease gun in the port.

3) An amount of grease supplied by one stroke of the grease gun handle is adequate.

4) Grease cancer is removed and screw the plug (M6).

FRE-05/20

The use equipments

FRE-10
Cylinder
Lubrication -~ right side
port A Lubrication
o~ port
& T—7
-
Fig 15.2

Grease: Lithium grease (Alvania 2)
Grease gun: Our genuine products (option) *The shape of the tip is M6 screw
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15.3 Daily life’s check in the ball screw part and the support unit part and lubrication

Daily check is necessary to keep the stable forming accuracy and find mechanical abnormality early.
Please be sure to put daily check into effect at the time of starting of work.

To be able to sufficiently lubricate the grease of the ball screw, please make a full stroke several times
work by grease circulation control (Refer to 10.1.2 Refueling P.105) once a month so that the grease
inside the ball screw circulates.

Also, please check whether faulty noise occurs during operation.

If faulty noise occurs, it is considered out of grease, so repair is necessary.

The frequency of refueling varies depending on the frequency of use, but please refuel with 500,000
shots as a guide.

Depending on usage if it is high utilization rate, please shorten the lubrication period.

~Refueling procedure~

1) Press and hold until the TORIGIN POSITION] button on the REFUELING screen lights up,
Move to the minimum stroke position of the model you are using.

2) Turn off the power to the machine.

3) Loosen the knob on the left side of the machine and remove the cover.
(FRE-20 cover mounting type only)

4) Remove rubber bush of machine. (Grease filler)

5) Refuel from the grease refueling point.

Only FRE-10

There are 8 refueling ports on the left and right.

Grease is supplied to both the ball screw part and the support unit part by refueling from either the
left or right direction.

Refuel the LM Guide from all four lubrication ports on the top, bottom, left and right.

6) Please lubricate while inserting the straight nozzle (Recommended model: HSP - 2: Yamada
Corporation) of the grease gun into the grease nipple.
The grease nipple (THK: A-MT6X1) is attached on the machine side at delivery.

Only FRE-10

When inserting the grease gun into the fuel filler port of the LM Guide, insert the nozzle from
diagonally upward on the left and right upper sides and from diagonally downward on the left and
right lower sides.

Once of the lubrication amount
(1) [FRE-10,20 only] The support unit is about 3 ~ 5 cc.
(Grease gun 1cc type: 3 to 5 stroke of handle)
(2) The ball screw is about 5 ~ 8 cc.
(Grease gun 1 cc type: 5 to 8 strokes of handle)
(3)[FRE-10 only] The guide is about 1 ~ 2cc.
(Grease gun 1cc type: 1 to 2 strokes of handle)

7) After refueling, turn on the power and operate the cylinder several times with full stroke
so that grease spreads over the whole ball screw.
*When operating full stroke, you can automatically operate full stroke by using the grease
Circulation Function (=8.2.3 Refueling P.82).

/N CAUTION

Since it operates in full stroke, remove the insert and head, and make sure that there is nothing
to touch during full stroke operation before using.

If it cannot be used, do not use the grease circulation function, and operate the cylinder with
single operation so that the grease in the ball screw circulates.
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*FRE-05

| Grease refueling port

Grease gun

Ball screw
section

-FRE-10

-
Refueling port: section

—

8 locations on the
left and right

Support
unit section

Grease gun

Guide
section

Ball screw
section

*FRE-20

Support unit section
(upper)

Grease gun

Cover knob
section
Ball screw
section

The use equipments
Grease: Lithium grease (Alvania 2)
Grease gun: Our genuine products (option) *The shape of the tip is M6 screw
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15.4 Mintenance of head

B Maintenance of Head

The head incorporates bearings for carrying the inser. If the lubricant in the head is used up or the bearings
are worn out, intended finish of riveting is not obtained.
Carry out maintenance such as lubrication at regular intervals to secure satisfactory finish always.

/\ Danger !

@t is very dangerous if the machine Is operated by mistake during maintenance. Must disconnect the power
supply plug before stading maintenance.

©Relubrication

Lubricate the head every 50,000 shots.
There are two types of lubricants.
Grease: Lithium grease
(Albania No. 2)
Lubricating oil: Third petroleum lubricating oil
(BIRAL T & D-S, etc.)

Apply a small amount (0.2cc) of grease to the
upper end of the insert.

If the amount of coating is large, the rotation
of the insert itself will be poor, and if the stud
diameter is small (5 mm or less), the finish
may be adversely affected.

If the stud diameter is small (5 mm or less),
apply lubricating oil to the entire insert.

Setscrew

Washer

Spring

Thust bearing 1 | . ©OReplacement parts
All the parts used in the head are

TR consumables.

it It should be replaced regularly depending on
usage.

: In addition, genuine parts and special tools

nearn

\ are required for parts replacement work, so
LY .
 Pruck ring please contact our nearest sales office.
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15.5 How to replace the sequencer battery

*Not used by default.
B When the battery is depleted

When the battery is fully depleted, the clock data will be [ost. but memary data and ladder programs will
remain. As long as the ladder programs do not require clock data, you will be able to run the pregrams
for temporarily by performing an ermror clear in the access window

Replace the battery with the following product.

Replacement lithium battery Product Mo KA-B1 (KEYENCE)

When no battery is used, a battery depleted arror will not be generated,

B Operation with no battery

The KV-7500/7300 can be operated without a battery, but if a battery is not installed, the
clock data will be cleared.
If clock data is required, a battery must be installed.

B Battery replacement procedure

1 Remove the backup battery cover and
remove the old battery.
= When exchanging during power OFF, flow the

current for 10 minutes or longer prior to
exchange and complete the exchange task in

10 minutes ar shorter.

2 Insert a new battery.

3 Turn the power ON and make sure that the access window is not displaying an error.

« Battery life is as follows:
25°C: 5 years
40°C: 2 years
T5°C: 1 year

* The battery can be replaced while the power is on.

*+ The system must be on for 10 minutes or more before replacing the battery or

| womce | the datamay be lost. Battery replacement must be completed within 10
o minutes,

*« Mever throw a KV-T500/7 300 battery into fire or disassemble it. The battery is
not rechargeable. Do not attem pt to recharge it. Attempts to recharge it could
cause an explosion.

* Be sure to use only the KV-B1 battery as use of any other battery could result in
a fire or explosion.
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15.6 How to replace the sequencer battery (Servo amplifier)

When the battery of the servo amplifier is low, a pop-up will be displayed on the screen when master
is turned on.

When you press CLEAR WARNING] button, the Pop-up disappears.

It is displayed every time Master is turned ON until Battery is replaced.

If this pop-up is displayed, purchase and replace the battery of the servo amplifier.

If you cannot replace the battery immediately (=15.7 Batteryless run P.134)

You can use the function to start productlon even if the battery is temporarily dead.

HTE A [F YL FRITANTEFS TN

P ﬂm- > > | <0
ERTHIN RO DEETTATTE S LFFEH

51T this
THEE
RERTELLITIEN
TOTAL LD
CYLLE TDWE
LM T

Replacing the lithium battery

Replace the lithum battery when the woltage is low and both the "encoder battery alarm™ (B30) and the "encoder
battery waming” (330) occur,

Pleasa raplace the batlery even if tha former alarm wamings have not occumed but the recommended replacemant
time (3 years) has elapsed

Please replace the ithium battery followsng the procedure below, replcing the Bhium battery n use with the
replacemaent lithium battery (OP-88006).

\, Foini * Please replace the lithium battery when the control circuit power is ON. If the lithium battery is
removed when the control circuit power is OFF, the current position will be lost.
+ Please replace the lithium battery when the main circult power is OFF, in order to avoid electrical
shocks,

s Replacing the lithium battery

When replacing the lithium battery of the encoder cable with baltery (SVZ-BE| ), open the battery cover of the encoder
cable with battery { 3V2-BE ) and replace the mner Rhium battery with the replacement flithium battery (OP-88006)

Cpen the baltery cover of the Replace the [thium battery in use Closes the batery cover
ancoder cabla with battery with the raplacement ithium batbary
(SW2-BE!} (DP-88008)

Encoder cabls wilth balleny
[BVEBEL )

Ropiaeamen thivm batary
| OP-B80086)

Bafiery cover

Replacement lithium battery model number OP-88006 (KEYENCE)
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15.7 Batteryless run

RIVETING MACHINE TEAEIER LS RaaTRt -
MASTER OFF  Eefe

ALVET Y LAWGUAGE —T'T___'.
OTHER J OPTICN

BULE TRAMGFER
BATREMYLESS RN .
Lack gype of slandard dota Cramsier

A |VOSHKAWA IRON WORKS Co., Ltd. A YOSHIKAWA RO WORKS Co., Lid,
E)ET RSt N g S)IET Hast
bttpz S weaw riveting -mEn.Go.n YT 1. Z1 034 hittp:s Sewse.nwoting men.od.ip
Fig 15.7.a MASTER OFF screen Fig 15.7.b INITIAL SETTEINGS screen

| ERATSNTLERS RAMMESE

mm | e
REVET

IILFH]F'EIRHIHWa ABCDEFGHT THRLMHOP QRS TUVIXYZARC [PEFI.:H] TELM

| BCDEFGHTTRLWROPQRS TUVWYT ABCOETGHT TKLMNG PQRS TUVWCYZ ABCDET GHITHLMM
| COEFGHTTICL MROP QRS TUNNXYZ AECDEFGHT THLMNOPORS TUNNE YT ARCDEFGHI THLNRO
| DEFGHLTKLMNDFQRS TUVIRCY ZABCDE FRHLY KL MBOP QRS TUVIECY ZABCDE Fk LT KLNNOP

|EFGHL JKLMROPQRS TUNWXYZABCOEF GHLTKLMNOPGRST UNWXYZABCDEF GHLT KLMHOPQ

LSEE Y 1
THAST [4]
ALRILLTIONS [rpal

YWOEHIEAWA IRON WORKS Co., Ltd,

\'%mﬂlﬁiﬁﬁ

hettprs rawee re ofing msnLeaip

Fig 15.7. ' Fig 15.7.d

If the servo amplifier battery of the riveting axis runs out and production becomes impossible, you can
perform BATTERYLESS RUN] that operates without a battery.

1) Press and hold the 'Y mark] part of the MASTER OFF screen to enter the INITIAL SETTING
screen. (Fig 15.7.a)

2) Press and hold the TBATTERYLESS RUN] button to move to the BATTERYLESS RUN screen.
(Fig 15.7.b)
If fault appears on the riveting axis, switch to Manual mode, and clear the fault from the reset button
on the operation panel.

3) Press the Enable | button of Batteryless Run, and when the button lights up, it switches to
BATTERYLESS RUN. (Fig 15.7.c)
At that time, please turn the breaker off and on once.
% Similarly, when switching from enabled to disabled, turn the breaker off and on once.
X The screen does not switch even if you prepare for operation without turning off the power.

When Battery less run is set, the [Battery less run] message flashes in the upper right corner of the
MASTER OFF screen and Other screens.

4) When performing batteryless run, it is necessary to perform servo return zero every time the breaker
is turned on. Only in battery less run, if servo return zero is required, the operation panel home button
will blink. Only in battery less run, you can press the operation panel home button to perform servo
return zero. You can also perform servo zero return by the method of 8.1.2 Servo return zero P.77 |
as usual. Production is possible by performing servo return zero.

5) For after battery replacement, perform steps 1)~2), switch to the TDISABLE] button of batteryless run,
and turn the breaker off and on once.
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1)

5)

15.8 SD card (PLC)

Save PLC data to the SD card installed in the PLC from the access window.
Back up data stored on the SD card (memory card) can be loaded to the PLC.
You can also check the SD card file list and free space.

15.8.1 Back up

Operate PLC and make a backup of PLC data to the SD card attached to PLC.By performing this
operation, it is possible to back up the current ladder program and model setting.
X Please make a back up file in advance, because if the PLC is faulty and you can't do

this operation, you will not be able to make a backup.

-How to recognize a PLC

LOYgIC wonroier
RD NI Lo

[MENU ] [a ] [ENTER]
C=J1C>y1 =1 ||
CARD » - Sy

Press the TMENU] key on the Setup Keys

several times to display t he TMenu screen] in

the access window.

1. Device Mode
2. Error Glear

3.Unit Test
4. Storage

After the [Storage screen] is displayed, select

[Save] and select press TENTER] key.
- Load

- Save

-File Management
-Free Space

After displaying the TMemory Card] screen a
confirmation message will be displayed asking

lsave OK? Jpress TENTER] key for 1 second or

longer to save.
Save

Save 0K?

When save is completed, Save Done] is
displayed and the saved project folder name is
displayed.

Save
Save Done

KVSAVEO1

......
VArzema sirezd
Ly rad
T
LR o

Ut wons LED

=
[LIEEL VL

s -
I3z Bty 227 reset F i ooven

2) Use T'v] andl A ] keys to select

l4.storage] press TENTER] key.
1. Device Mode
2.Error Clear
3.Unit Test
4 Storage

4) After displaying the 'Save screen], select

r0: Memory card] and select press
TENTER] key.

0:Memory Card
1:CPU Memory

Search for a directory named TKVSAVE ?7?]
(where ?7? is a two-digit half-width number)
and create an unused minimum two-digit
number directory. and save.

Example. Already called TKVSAVEQ1] and
I'KVSAVEO3If a directory exists, save a

new one creates a directory called
KVSAVEOQ2.

Save
KVSAVEOT. YLB

65%
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15.8.2 Restore

Operate PLC and restore PLC data with Back up in SD card of PLC.
By performing this operation, you can restore the data such as ladder program and model setting
saved in the SD card.

1) Open the cover of PLC T« SW] and TRUN-PRG switching1Switch the switch to [« PRG].
When you switch to TPRG], the access window turns orange.

[evence

B

*:-J— [HRUN-PROG

groci selector swilch

2) Press the TMENU] key on the Setup Keys
several times to display the Menu screen ] l4.storage |Press TENTER] key.
in the access window. 1. Device Mode

2. Error Clear

1. Device Mode

2.Error Clear

; 3.Unit Test
3.Unit Test 4 Storage
4. Storage
4) After the [Storage screen] is displayed, 5) After displaying the Load screen |, select

select lLoad] and select Press TENTER] F0: Memory card] and select press
TENTER] key.

():Memory Card
1:CPU Memory

-File Management

-Free Space
6) Select the folder to read with the T'¥ | and 7) After displaying 'Memory Card] screen a
[ A ] keys, and press TENTER] key. confirmation message will be displayed
[0:Memory Card ] asking Load OK?] press TENTER] key
for 1 second or longer to load.

<D>KVSAVEO1 KVSAVED

2015/3/13

Load
KVSAVEDT. YCD

<D>KVSAVEQ2
<D>UserDoc 12:13:14

Load OK?

99%

8) Then load is completed, Load Done] is displayed.
Open the cover of the PLC T« SW] section and switch TRUN-PRG selector] switch to
TRUN »].
When you switch to TRUN ], the access window turns white.

Load

Load Done
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15.8.3 File management

@ File Management

1 Please select "File Management” from the menu of storage and press "ENTER" key.
A message appears prompting you to select storage device, either a memory card or CPU memaory,
0:Memory Card

1:CPU Memory - [WEND] [ & -II:‘TJ:EN”RI
Lo [ Y% F |

2 Use " A" and "V" to select a storage device, then press the "ENTER" key or the "P"key.
The (project) folder and files in the root folder appear.

[1:CPU Memory] [l A& 1] [1-cAifeflas]

¢IFR {I>FR D>FR [MERU ] [ & J=FEWTER]
(IKVSAVED <IOKVAVED! CDAVEMED = =%
[lea rihoc <[liserdos <DxlserDos

* Long file names and folder names scroll across the display.
Relernce;) . Folder names are displayed as "<D>KVSAVED1"where the first three characters are
displayed as "<D>"
+ Please use "P" key or the " 4" key when moving the folder,
« "<D>"represents the current folder and "<D=>. " represents the folder that is one hierarchy
above.

3 Select folder and file with A" "¥" and press "ENTER™ key.
The Operation list appears

‘Flle Info Z T4 I
- Gopy raE=

[MEHNL | A |aDEMTER |

Move ~EEh
Dl ete -

4 Select an operation by pressing "A" and "¥", then press the "ENTER" key or the "B" key.
The Operation list display appears.

"File information” (page 5-118)
"Copy" (page 5-119)

"Move" (page 5-121)

"Delete” (page 5-123)

Press the "MENU," "ENTER," "4 " and "P" key to return to the file list display
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@File Information

1 Check file information.

Scroll to display long file names.
Reference, | play long

@Copy

1 Press the "ENTER" key ar tha "B key.
The aperaticn guide screen will be displayed.

[Key Buide ] 1 [HE M 1

‘Galact Mr v iRiREETE
ENTER: Exisz ENTER: BUFT

2 Press the "B key after confirming the cperation,
The folder selection screen of the copy destination will be displayed

v To ] 3’ -%EWR ] [ THAE
Memnry Card G AEYH—F o: Fr L & EHTER:
La [ = | ;",L
G

REFL L_& | "ENIEN

+ Please use "B key or the “«* key when maving the folder.
« "<[=" represents the currant folder and "<0=." represents the folder that is ane hierarchy above

: You can only copy data behwean differant siorage devices, for example, batween
Dﬁﬂemmi_. memary card and CPLU memaory, or vice versa. (You cannat copy data to the same
storage folder.)

3 FPress the "ENTER" key.

ap—
HEKL L & FHIEH
S=LETH? T O S [ |

+ Please use "ENTER" /" key or the THENUT [ 4" key when moving the falder,
“<[=." represents the current folder and "<0=_." represents the folder that is one hierarchy above,

4 Copy the file by pressing the "ENTER" key for 1 second or longer.
A message asking you to confirm that you want to perform the copy operation is displayed.

HERIT] [ IR
i o . e |

+ A fileifolder with the same name as the source is displayed in the screan shown
% Font halow,
It will be overwritten when the "ENTER" key is pressed for 1 second.
Capying Iz canceled by pressing the "MENU™ key or " 4™ key.

Ly

Uaerwritay

Im the screen shown below, hald down the "ENTER™ HE:.' tor 1 second or |1:IHQEI"[IZI
cancel copying.

171 15100 VEMA |

LR ¥y
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@®Move

1 Press the "ENTER" key or the "B key.
The aperation guide screen will be displayed.

[Key Gui de 1 [WfetiqF 1] [Ffie i 1

AL O |

ﬁ-__i

= Galect Dir . M RIR = RREETE
ENTER: Exec ENTER: 47 ENTER : A§5

2 Press the “P" key after confirming the operation,
A screen for selecting a folder at a move destination appears

[Move To [BRb%+|MIR ] =1
1:GPU Memrmry 1ERAEY | CPUTRRE R [MERY | | & | [ENTER]|

[l [ |;,:}.|- |

[fFRhe B ] [k BzAE
=T ) TArTs x| [EHTER]

e L "é ‘w-_l

* Please use "B" key or the "d" key when moving the folder.
» "=0=" represents the current folder and "<0=." represents the folder that is one hierarchy above

| The copy can only be executed towards the storage that differs such as memory
Reference -/ card—CPU memory, or CPU memory—memory card (It can not copy to the same
storage folder).

3 Select a folder by pressing “ENTER"/"®" key or the “MENU"™ 4" key.

i 1] ]

[MENL] [ & JwpERTER]
WL et BB [ L

4 Press the "ENTER" or "P" for 1 second or longer and move the file.
A message asking you to confirm that you want to perform the move cperation is displayed.

[MERS | | & Ja-cEMTER|
Pl - T

Wove Done 4 | [ ¥ %l »

+ A file/folder with the same name as the source is displayed in the screen shown
\ Foint below.
Press the "ENTER" key or "B key for 1 second or more to overwrite.
The move is canceled by pressing the "MENU" key or 4" key.

Moy ®in

TWENG | [ & __j.'-ih‘E'%'
Overwr ite? &2 LETHT HEE 4« || ¥ {-l’ 3

Move
1100 A0 A00 AL FENL & [ENTER |

S ] ¥ | [ e

fance| = WENL

In the screan shown below, hold down the "ENTER" for 1 second or longer to cancel
a move operation.

Wove

FLENL & s-aEHTER

| Ll o B

Cance |
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@®Declete

1 Keep on pressing the "ENTER" key for 1 second or longer.

bl
BT

Delata =113
Bl L ET e

TEML! A =2ENTER
= 2

-

sampla. Lzt zampla. Lxt aanple. Lxl

2 The deletion has completed.

Dalata

Delete Done

Reforence, . Deleting a selected folder will also deleta all the files and folders it contains,

@®Free Space

1 Select "Free space” in the storage menu, and then press the "ENTER" key.
A message appears prompting you to select a storage device, either memory card or CPU memaory.

0:Namary Card GCAEPH—F 0 IFig -+
1:0PU Memary TGPUAEY 1:CF) 7Figee | MEML | | A Aﬁf;”;ﬁ

2 Use "A" and "¥" to select a storage device, then press the "ENTER" key or the "B" key.
The free space on each storage device will be displayed,

Fras Space EEER ] 22 8] ey o
1:CPU Memory 1:CPUA 1) 1:CR) TFilEE [ MENL & _fE‘ITEF
(Uzar Wamary) [A—H2E) o =hea [ LT ( [3

1234 KByte 1234 KByte 1234 KByte
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15.9 Parameter initialization

RIVETING MACHINE TR AL ) RO

MASTER OFF

e

CSHIEAWD IHON WOHKES Co., Ltd. ¥OSHIKAWA [HON WOHKS Co., Ltd.

m%:u: WS , N7 g SNET st

Hillpss . el ng o it rlmg-ren.:

MASTER OFF screen INITIAL SETTINGS screen
Fig 15.9

Press and hold the 'Y mark] part of the TMASTER OFF Jscreen to enter the TINITIAL SETTING]
screen.

If you press and hold the TBULK TRANSFER] button on the TINITIAL SETTING] screen, the factory
parameter settings will be transferred.

The initial parameters of the standard machine are listed in [Table 15.9 Initial Parameter List].
Depending on the device, the parameter may differ from the initial value.

Refer to the FRE Parameter Sheet enclosed in the Instruction Manual at the time of shipment and
change the settings.

/N CAUTION

Perform this operation according to the instructions from the manufacturer.
Incorrect operation of settings may damage the machine.

- 141 -



Table 15.9 Initial parameters list

ITEM

CONTENT

FRE-05

FRE-10

FRE-20

TORQUE [%] PER 1 [kN]

Set value of the torque adjustment [%]

REDUCTION RATIO

Selection of REDUCTION RATIO

FORWARD COMMAND

Selection of FORWARD COMMAND

REVERSE COMMAND

Selection of REVERSE COMMAND

STO

DISABLE or ENABLE selection of STO

FRE parameter sheet
please refer to.

POS._LOWER LIMIT " ) 1.00 0.00 1.00
Set the position setting range.

POS._UPPER LIMIT 60.00 200.00 100.00

SPEED_LOWER LIMIT ) 0.01

= Set the speed setting range.

SPEED_UPPER LIMIT 130.00 160.00

THRUST_LOWER LIMIT . 1.00 3.00
Set the thrust setting range.

THRUST_UPPER LIMIT 5.00 12.00 20.00

REV._LOWER LIMIT . ) 0
Set the revolutions setting range.

REV._UPPER LIMIT 1800

LOWER LIMIT _ 0.500 -2.000 0.500
Set the soft limit.

UPPER LIMIT 61.500 | 202.000 | 101.500

ACC. TIME Acceleration and Deceleration time setting 200 100

DEC. TIME value of vertical spindle [ms] 100

ACC. TIME (LOW-SPEED) Acceleration and Deceleration time setting 500 3000

DEC. TIME (LOW-SPEED) value of vertical spindle [ms] (low) 500 3000

REV. ACC. TIME Acceleration and Deceleration time setting 900 450

REV. DEC. TIME value of revolution spindle [ms] 900 450

JOG SP._LOWER LIMIT . 0.01

- Set the JOG speed setting range.

JOG SP._UPPER LIMIT 10.00

JOG THRUST Set the JOG thrust setting range. 5.00 3.00 ‘ 20.00

Positioning Low Speed Set positioning speed. 10.00

Positioning Low Thurust Set positioning thrust. 5.00 ‘ 10.00

Rivet Point MAX Speed [mm/s] | Set the Rivet Point MAX Speed. 10.00

EXTERNAL

Selection of EXTERNAL

PRG CHECK CONTROL

Selection of PRG CHECK CONTROL

FRE parameter sheet
please refer to.

Spindle_acceleration time (s) Set the acceleration time of the spindle. 0.3
Spindle_deceleration time (s) Set the deceleration time of the spindle. 1.2
Riveting Overtime (s) Set the riveting overtime on the parameter 10

screen.

CONTENTION DETECTION

Selection of CONTENTION DETECTION

FRE parameter sheet
please refer to.

THRUST COEFFICIENT [%] Set the thrust coefficient until the torque 200 50 300

(ACC.DEC.) stabilizes.

THRUST COEFFICIENT [%] Set the thrust coefficient when torque is 200 50 300

(ACC.DEC.) stable.

TORQUE STABLE :

THRUST LIMIT Set the thrust when torque is stable. 5.00 3.00 15.00
THRUST COEFFICIENT [%] Set the thrust coefficient to detect a 50 50 600

(CONTENTION DETECTION) | contention.

THRUST COEFFICIENT [%] -

(CONTACT CHECK) Set the thrust coefficient to check contact. 50 50 100

Down On Torque [%] g(;’:;:e torque value for confirming the 200 5.00 0.00
Up On Torque [%] Set the torque value for confirming the Up. -4.00 -5.80 -5.80
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Q1. The buzzer sounds even though Fault has not occurred.

A1. The model counter or maintenance counter is count up.
Check the counter. (=9.3 Counter screen P.99)(=9.3.3 Buzzer when count up P.101)

Q2. The counter does not count.

A2. If the counter value other than total counter is 0, the counter function will be disable and
will not be counted.
When using the counter function, enter the counter value. (=7.4.4 Model counter P.69)

Q3. When the PLC is replaced, the message [t can't be used !!]
A3. Please contact your nearest sales office. (=6.5 Emergency authorization P.34)

Q4. Spindle does not turn.

A4. The following factors can be considered.
-Spindle is not set to NEnable] in Model setting. (=7.4.2 Control 1)General P.50)
* The rotation speed of the spindle is [0 rpm]. (=7.4.1 Data 2)Set up P.43)
-Spindle servo is off. (=10.1.3 Spindle servo off P.106)

Q5. TRB_810 encoder backup alarm] is displayed in the alarm message.

A5. The battery of the servo amplifier is dead and needs to be replaced.
Refer to [15.6 How to replace the sequencer battery (Servo amplifier) P.133 |, and after replacing the
battery, refer to 8.1.2 Servo return zero P.77] and perform ABS Setup and Servo Return Zero.

Q6. lOrigin return not completed] and ['Origin return required] are displayed in the alarm message.

A6. The battery of the servo amplifier is dead and needs to be replaced.
Refer to [15.6 How to replace the sequencer battery (Servo amplifier) P.133 |, and after replacing the
battery, refer to 8.1.2 Servo return zero P.77] and perform ABS Setup and Servo Return Zero.
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Revision History

Printing Date | Version Details of Rivesion
Jul. 2019 initial | First edition
Aug. 2019 Version 2 | Change of description contents according to Software version upgrade.
Revised contents.
Sep. 2019 Version 3 | Change of description contents according to Software version upgrade.
Oct. 2019 Version 4 | Change of description contents according to Software version upgrade.
Feb. 2020 Version 5 | Addition Appendix A: FRE Program recording sheet
Mar. 2020 Version 6 | Change of description contents according to Software version upgrade.
Revised contents.
Jun. 2020 Version 7 15.2 Spindle lubrication part image added.
Addition of description contents accompanying software version upgrade.
Sep. 2020 Version 8 15.2 & 15.3 refueling procedure added.
Nov. 2020 Version 9 | 15.7 PLC data backup / restore method Changes to the description.
Dec. 2020 Version 10 | Revised contents.
Feb. 2021 Version 11 | Change of description contents according to Software version upgrade.
Mar. 2021 Version 12 | Changes in description due to screen layout changes.
Addendum with the addition of the DATE / TIME function.
Apr. 2022 Version 13 | 5.4 Addition of stroke adjustment method for FRE-05.

5.5 Addition of stroke adjustment method for FRE-20.

15.3 Daily life’s check in the ball screw part and the support unit part and
lubrication.
Replaced images of FRE-05 due to change in lubrication points.

Revised contents.
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