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Introduction

Thank you for purchasing our driver controller, “SD600T” (hereafter referred to simply as the “controller”).

The SD600T is a high-performance controller for drivers that use AC servomotors to fasten screws and other parts.
This controller allows the user to handle various fastening operations flexibly by creating programs for each
operation. For general screw fastening, the controller uses its standard tightening program so that the user may
simply perform screw fastening of high accuracy only by entering the values of tightening conditions.

Be sure to read this instruction manual before using the controller in a proper manner to ensure effective use of
this product for a long time.

After reading the instruction manual, carefully store it together with the “Results of NX Driver Torque Sensor
Inspection”.

Please observe the following:

* The copyright of the instruction manual is ascribed to Nitto Seiko Co., Ltd. No part of this document may be
reproduced without prior written permission of Nitto Seiko Co., Ltd.

* [f this instruction manual is provided as electronic media, the user is assumed to agree with the contents of
readme.txt contained in the media.

* The contents of this manual may be changed without prior notice due to product specification changes or for
some other reason.

* Product names and other specific names in this document are registered trademarks or trademarks of their
respective companies.

* In the figures of this manual, the products may be shown without the covers and safety shielding materials for
the ease of explanation on detailed parts. When you operate a product, make sure specified covers and
shielding materials on and follow this instruction manual.

* Typical examples are shown in this manual and may differ from the system delivered to the customer.

* Please contact our agent or our closest branch if an additional copy of this instruction manual is needed.

* Any modifications to this product by the customer shall be beyond the scope of our warranty. Nitto Seiko shall
not take any responsibility for any damage resulting from its products modified by customers.

The instructions for use:

* The final fastening torque might change depending on the rotational speed of the driver output shaft or the
inertia of the joint mounted on the output shaft, or for some other reason. Set the torque value and rotational
speed of the tool unit output shaft to appropriate values according to the instruction manual.

* Each tool unit model uses different parameters (motor characteristic values). When connecting a tool unit and
the SD600T controller, always specify appropriate parameter values according to the instruction manual.

* Avoid using the controller in such a manner as to restrain (or stall) the output shaft of tool unit as much as
possible. Doing this may damage the tool unit or the controller or shortens the life of the product.
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For safe usage

When using this product (for installation, operation, maintenance, and inspection), be sure to understand the
meaning of the following precautions and handle it correctly with much care for safety.

It is difficult to state clearly all items regarding safety in this manual. Therefore, be aware that accurate judgment
about safety by persons handling this product is very important to avoid a risk.

Indicates that incorrect handling may lead to an imminent injury accident
@ DANGER (death or serious injury).

Indicates that incorrect handling may lead to an injury accident (death or

A WARNING serious injury).

Indicates that incorrect handling may lead to an injury, physical damage, or

A CAUTION machine operation failure.

Even the following items covered by “CAUTION” may lead to a serious accident depending on circumstances.
All the items are important. Be sure to follow the precautions:

4 N
(Meanings of signs]
(Example of sign) A ® @ @
INDICATES WHAT SHOULD  INDICATES WHAT MUST INDICATES WHAT MUST
L BE TAKEN CARE OF. NOT BE DONE. BE DONE. )
4 N
{> DANGER
. J
4 . N
e Be sure to establish a ground.

Be sure to connect a ground terminal to the ground pole (Class D

ground). Otherwise, an electric shock or fire may occur.

& J
( A
| WARNING
( ] A

e Don't touch rotating part.
During operation, don't touch rotating part of a driver.
Otherwise, you may be injured.

e Turn off power when an abnormal symptom is exhibited.
When an abnormal symptom is exhibited, such as smoke emission or bad
smell, turn off the power and contact our agent or sales office to ask for repair. {E @
If the product is used without repair, a fire or electric shock accident may occur.

N J




Vs

A WARNING

Don't use a voltage other than specified.

Don't use the driver with a voltage other than specified. Otherwise, a fire,
electric shock, or failure may occur.

O

Don't touch a part inside the controller.

Don't touch a part inside the controller. Otherwise, an electric shock or
failure may occur.

O

Don't use the product in a place with much humidity, greasy

fumes, or dust.

Don't use the product in a place where water is splashed, in a corrosive
atmosphere, in a flammable gas atmosphere, and near a flammable
substance. Otherwise, a fire, electric shock, or failure may occur.

AQ

Don't damage a cable.

Don't place a heavy object on, pull forcefully, or twist a cable.

Otherwise, a cable may be broken, causing a fire, electric shock, accident,

or failure.

AQ

J

&

Don't disassemble or modify the product.

Otherwise, a fire, electric shock, accident, or failure may occur.

®

J

/\ CAUTION

Use a tool with a specified setting.

Since a parameter setting of a controller may vary depending on a tool
unit, use the controller after configuring settings as specified. Otherwise,
a fire or failure may occur.

AQ

Don't obstruct the ventilation hole of the controller.

Otherwise, heat is kept inside, and a fire or failure may occur.

AQ

Don't change wiring while power is turned on.

Otherwise, an electric shock or failure may occur.

AQ

Fix each unit securely.

Fix a tool unit and controller securely before using.
Otherwise, injury or failure may occur.

AQ




1. Functions and configuration

1. Functions and configuration

1-1 Startup procedure
Use the following procedure to turn the SD600T controller on:
[1] Check that the model of the controller matches that of the tool unit to be used. (Refer to 1-5.)

[2] Check that each type of cable is connected correctly. (Refer to 1-7-1.)
* Power supply circuit wiring
e Motor cable
* Encoder cable
* Sensor cable
e External /O wiring
» Other cables (such as RS-485)

[3] Turn on the power switch of the user equipment to turn the primary power supply on.
The power lamp will light up and “  0.00” (monitor mode: -155 (torque judgment value)) will appear on the
display.
* What appears on the display differs depending on the tool unit.

[4] Specify settings for the channel to be operated according to the memory sheet. (Refer to Chapter 3.)
[5] Send signals from the higher-level control device to the controller according to external I/O. (Refer to 1-8.)
[6] Start and then complete operations. (Refer to 1-8-3.)

[7] Signals are sent from the controller to the higher-level control device according to external I/O. (Refer to
1-8-3.)

* Notes on turning the power off

When the power is turned off, alarm “A.002” is displayed until an electric discharge from the inside of the
controller finishes, but this does not indicate a system error or controller fault. To turn the power on again after the
power has been turned off, wait at least five seconds after the display on the screen disappears.

Also, do not repeat turning the controller on and off continuously in a short time. Doing so significantly shortens
the service life of the product and may also result in failure.



1. Functions and configuration

1-2 Part names
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[1] Communication connector (mini USB)
Allows the user to communicate with a PC when
dedicated software is used.

[2] Power lamp
Lights up while power is turned on.

When the power is turned off, it remains lit until
the internal capacitor is discharged.

[3] OK/NG lamp
Lights up green when fastening is completed, and
red when an interrupt or timeout occurs.

[4] Communication lamp 1 (RS-485
communication)

Lights up for 0.5 seconds when data is sent via
RS-485 communications.

[5] Communication lamp 2 (USB memory)
Lights up when the USB memory is connected to
the system.

[6] Communication lamp 3
Unsupported

[7] Display
Indicates a controller status and setting values.

[8] Operation key
Enters setting values.

[91 Encoder connector (EN)

Connects to an encoder cable.

[10] Motor power connector (MT)
Connects to a motor cable.

[11] Sensor connector (SEN)
Connects to a sensor cable.

[12] Network connector (485)MN 1]

Allows the user to output data via RS-485 serial
communications.

[13] CAN communication connector (CAN)MN®?
Allows the user to communicate with a PC when
the data collection software for the SD500T (o
series) is used.

[14] Power connector (ACIN)MNo®2
Connects to an AC input power cable.

[15] External 1/0 connector (1/0)N¢?

Connects to an external 1/O cable for 1/O signal
connector to an external control device.

[16] Ground terminal
Connects a ground wire.

[Note 1] Only the connector is attached.
[Note 2] The cable is optional. Only the connector is attached.



1. Functions and configuration

[17] USB memory connector
@\ Unsupported
2 * This connector cannot be used for recharging.
@ [18] Ethernet connector

Allows the user to communicate with a PC when
dedicated software is used.

[19] Connector (A-OUT)
Unsupported
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1. Functions and configuration

1-3 Controller models

This section explains the models of the controller.

Appearance of controller

Model

SD600T 03 - 2020 - *

T Control number

Output voltage
20: 200 VAC

Input voltage
20: 200 VAC

Applicable tool unit type
03: NX020T3

: NX050T3
05: NX100T3

Series name




1. Functions and configuration

1-4 Models of connection cable

Connect the following dedicated cables to the controller. Refer to Chapter 9 for communication-related cables

such as network cables.

Cable name

Model

[1] Motor cable
A cable connecting a tool unit to the controller

SD-MC11- 050 - FJ

v e
.

Cable length

Tool unittype
Control number* EJ: NX020T3
NX050T3
NX100T3
™
| / Cable length
Cable length 020:2m
- 050:5m
075:7.5m
[2] Encoder cable
Acable connecting a tool unit to the controller SD-EC7- 050 - CG
Control number Cable length
o, (9 020:2m
o= 8 050:5m
) 075:7.5m
Cable length
[3] Sensor cable
Acable connecting a tool unit to the controller SD-SC]_- 050 - CC
Control number* Cable length
N R B 020:2m
= e (= {8 050:5m
075:7.5m
Cable length
[4] External I/O cable
Acable connecting an external device to the controller | SD-IC7- 040 - E
Control number* Cable length
040:4 m
070:7m

Note: Do not use this cable with cable carriers or robot arms, orin
environments where the cable is slid or continuously bent.

[5] AC input power cable
A cable connecting a primary power supply to the
controller

Cable length

SD-AC5- 040 -D
Control number* Cable length
020:2m
040:4 m
070:7m

Note: Do not use this cable with cable carriers or robot arms, orin
environments where the cable is slid or continuously bent.

* Even if the control number is different from the one shown above, the cable can be used. Control numbers are

unrelated to cable compatibility.




1. Functions and configuration

e Cable outer diameter and minimum bend radius

Cable name Cable outer diameter Minimum bend radius
Motor cable 6.7 mm 55 mm
Encoder cable 5.1 mm 50 mm
Sensor cable 5.5 mm 50 mm
External 1/0 cable 9.7 mm
AC input power cable 7.8 mm

Do not place heavy objects on dedicated cables (motor cables, encoder cables, sensor cables, external 1/O cables,
and AC input power cable), pull them forcibly, twist them, or handle them inappropriately. Doing so may break
the cables.
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1-5 Standard specifications

Controller model

SD600T 03 SD600T 05

\oltage Single-phase 200 to 230 VAC +10%, 50/60 Hz
Primary 450 VA (when the NX020T3 is
power supply | Maximum power connected) 750 VA
input supply capacity 600 VA (when the NXO050T3 is
connected)

External 1/0
power supply
input

Input specifications

10 mA, 24 VDC

Output
specifications

Maximum output current 50 mA, 24 VDC (resistive load)

Fastening method

Torque control method, angle control method

Maximum number of channels

32 pairs (0 to 31)

Number of external | Input 12 points
1/0 points Output 10 points
External interface USB, Ethernet, CAN, and RS-485
Memory device EEPROM

Self-diagnosis function

Error number display and external signal output at system error occurrence

Other functions

Torque waveform processing function, data collection function, and serial
communication (fastening result output)

Environmental
conditions

Cooling system

Self-cooling

Operating ambient

0 to 40°C (no freezing)

temperature
Operating ambient .
. 90%RH or less (no condensation)
humidity
Inside the . L . .
control Cooling design is required to ensure that the ambient temperature of the
<
S controller does not exceed 40°C.
< |panel
£ | Vibration The controller must be installed through vibration isolators.
o
- Other The ambient environment must be free from corrosive gases, explosive gases,
dust, iron powder, and soot.

Mass of controller

1.4 kg

Applicable tool unit models

NX020T3
NX050T3

NX100T3




1. Functions and configuration

1-6 Notes on installation
1-6-1 Installation location (inside control panel)
Design the size, layout, and cooling method of the control panel so that the ambient temperature of the controller

does not exceed 40°C and the environmental conditions specified in 1-5 “Standard specifications” are met. Failure
to meet the environmental conditions may result in failures. Reference values are shown in the following figure.
Design the control panel according to the environment where the controller is to be used.

10 mm or more 10 mm or more
50 mm or more 50 mm or more

100 mm or more,

100 mm or more

1-6-2 Installation method
Pay attention to the notes below.

* Use either the back or bottom installation method to secure the controller properly with two M4 screws.
* For the bottom installation method, the length of thread engagement in the controller must be 6 mm or less.

10



1. Functions and configuration

1-6-3 Range required for wiring
Pay attention to the following range required for wiring.

100 164

~—| Il

1-6-4 Mechanical stress on cables
Do not place heavy objects on dedicated cables (motor cables, encoder cables, sensor cables, external 1/0 cables,

and AC input power cable), pull them forcibly, twist them, or handle them inappropriately. Doing so may break
the cables.

11



1. Functions and configuration

1-7 Overall configuration including peripheral devices

Connect various cables as shown in the figure below. Then, check that each connector is inserted and locked

properly. Be sure to connect the ground wire of the motor cable to a ground terminal. To connect the ground wire,

always use the screws provided. (For connection on the tool unit side, refer to the NX-T3 Series (SD600T) NX

Driver Tool Unit Instruction Manual, provided separately.)

* Before connecting each cable, make sure that the controller is turned off. Failure to do so may result in
electric shock or failure.

1-7-1 General connection diagram

Note) Example of external devices connected

e —— The devices surrounded by —.._.! l'are notincluded - Tt Tt —‘
rSingle phaSeT in the product. (=
20010 230 VAQ,  Those are to be prepared by customers.
50Hz/60Hz

R § E

Sensor cable

PC for setting data
communication software

el o el |

Ground fault interrupter_|

Encoder cable

Motor cable T @)

e

Display device, such
as a touch panel

Serial communication device, such as a
serial communication unit

12



1. Functions and configuration

1-7-2 Wiring example of primary power supply circuit
A typical example of circuit diagrams is shown below.

Single phase, 200-230 VAC, 50/60 Hz

R S E

g 9

3)2) ),

ELB =——T "
</
15A T

-

R1|S1
R1

ELB: Ground fault interrupter
MS: Magnet switch

S1

Power SW Emergency stop J
—1_ S4 S5
O O 0] (o] @
PBH PB1
||

—0
Noise
filter

R2 |S2

MS —-

11
MS

@ J  J (Connected to ground terminal)

R3 S3 E

SD600T ACIN connector

Devices listed for reference
Manufacturer Model
Ground fault interrupter Mitsubishi Electric Corporation NV30-FAU (2P, 15A)
Electromagnetic contactor Fuji Electric FA Components & System Co., Ltd. SC-4-0
RSHN-2016

Noise filter

TDK Lambda Corporation

13
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Functions and configuration

1-7-3 Connecting the power connector

Connect the power connector to a power source (single-phase, 200 to 230 VAC £10%, 50/60Hz). The following
connector is provided, so wire and connect it according to the specifications described below.

N (Neutral) L (Phase/Hot)
Power connector
Manufacturer Model
Wago Company of Japan, Ltd. 231-202/026-000

Wire size
AWG16 to AWG12 (1.25t0 3.5 5q.)
Maximum outer diameter of wire insulation: 4.1 mm

Treatment of wires to be used

Insulation Core

N

8-9 mm

Wire insertion method
Wire holes can be opened on the connector by using the following two ways:
(1) Opening a wire hole by hooking the operation lever (231-131) on the connector

Opening method (1)

Manufacturer Model

Wago Company of Japan, Ltd. 231-131

(2) Opening a wire hole with a slotted screwdriver
Insert a slotted screwdriver with a blade width of 3.5 mm or less (210-120J or
equivalent) into the operation slot to open the spring.

Manufacturer Model

Wago Company of Japan, Ltd. 210-120J

Opening method (2)

14



1. Functions and configuration

1-8 Wiring for external I/O
Connect the signal lines from the higher-level control device to the external 1/0 connector. The following
connector is provided, so wire and connect it according to the specifications described below.

* Wire size: AWG24 to AWG30 (0.2 to 0.05sq.)

Manufacturer

Maodel (connector plug) Model (shell)

Sumitomo 3M Limited

10126-3000PE 10326-52F0-008

1-8-1 List of external /O pins

Pin number| Signal name Type Signal description
1 COMIN Input | Common terminal for input signals
2 COMIN Input | Common terminal for input signals
3 COMOUT Input | Common terminal for output signals
4 COMOUT Input | Common terminal for output signals
5 INO Input | Start (continuous signal)
6 IN 1 Input | Channel number selection 1
7 IN 2 Input | Channel number selection 2
8 IN 3 Input | Channel number selection 4
9 IN 4 Input | Channel number selection 8
10 IN5 Input | Channel number selection 16
11 IN 6 Input | Sync fastening start/Continuation start
12 IN 7 Input | External sensor signal
13 IN 8 Input | Not used
14 IN9 Input | Not used
15 IN 10 Input | Not used
16 IN 11 Input | Not used
17 ouTO0 Output | Ready to receive start
18 OouUT1 Output | OK completion (torque judgment OK)
19 ouT 2 Output | NG completion (torque judgment NG, discontinuation, timeout)
20 OuUT 3 Output | System alarm
21 ouT 4 Output | Screw height judgment OK
22 OUT5 Output | Ready to receive sync fastening start, channel operation completed
23 OUT 6 Output | Final fastening angle judgment OK
24 ouT?7 Output | Torque waveform processing result OK
25 ouT 8 Output | Torque waveform processing finished
26 ouUT 9 Output | Not used

15




1. Functions and configuration

1-8-2 Explanation of external I/O pins

Pin number| Signal name Type Signal description
Common terminal for input signals:
Connect 24 VDC signal lines when using I/O devices with SINK
1,2 COMIN Input e . . . .
(NPN) specifications. Connect 0 VDC signal lines when using 1/0
devices with SOURCE (PNP) specifications.
Common terminal for output signals:
Connect 0 VDC signal lines when using 1/O devices with SINK (NPN
3,4 COMOUT | Input 1eety 'gnat fines when Lsing L) devices wi (NPN)
specifications. Connect 24 VVDC signal lines when using 1/O devices
with SOURCE (PNP) specifications.
Start (continuous signal):
This signal starts a fastening operation. The operation continues while
5 INO Input | the signal is on.

Continue inputting the signal until the operation is completed
(OUT1or OUT2 turns on).

16




1. Functions and configuration

Pin number | Signal name Type Signal description
Channel number selection 1, 2, 4, 8, 16:
Each signal is used to select one of all the 32 channels (0 to 31) that can be
registered for the controller.
O:ON x:OFF
Selection 1 (IN1) | Selection 2 (IN2) | Selection 4 (IN3) | Selection 8 (IN4) | Selection 16 (IN5)
CHO X X X X x
CH1 O X X X X
CH2 X O X X X
CH3 ©) @) X X X
CH4 X X O X X
CH5 O X O X X
CH6 X @) @) X X
CH7 @) @) @) X X
CHS8 X X X O X
CH9 ©) X X @) X
CH10 X ©) X @) X
CH11 O O x 0 X
CH12 X X ©) @) X
678 INL to IN5 Input || CHI3] © x O O x
9,10 CHI4| x 0 0 O X
CH15 ©) @) @) @) X
CH16 X X X X O
CH17 @) X X X @)
CH18 X ©) X X @)
CH19 ©) ©) X X O
CH20 X X ©) X @)
CH21 ©) X ©) X O
CH22 X ©) @) X @)
CH23 ©) @) @) X @)
CH24 X X X @) O
CH25 O X X @) @)
CH26 X @) X @) O
CH27 @) ©) X @) O
CH28 X X ©) @) O
CH29 @) X @) @) @)
CH30 X ©) O @) @)
CH31 O @) @) @) @)

17




1. Functions and configuration

Pin number| Signal name Type Signal description
Sync fastening start/Continuation start
This signal is used when “Synchronous fastening operation"[N"te] or

11 IN 6 Input | “Channel connection”™**! is enabled. The signal triggers starting each

operation.

[Note]: Refer to 3-2-2, 3-2-3, and 4-1.

External sensor signal:

This signal is used as an operation switching trigger for “Tapping
process” N,

12 IN7 Input . . . . .

This signal is used as a start trigger of rotational angle detection for
“Screw height judgment™°*.
[Note]: Refer to 3-2-2, 3-2-3, and 4-1.

13,14, IN8 to IN11 Input | Not used

15, 16
Ready to receive start:
This signal is output when the conditions for starting fastening
operations are met.

17 ouTo Output | After this signal is output, input INO (Start (continuous signal)).

Note: This signal is continuously output until next INO (Start (continuous signal))
is input.

OK completion (torque judgment OK):

This signal is output when a series of fastening operation processes is

completed normally.

18 OUT1 Output However, because only torque judgment is monitored, this signal is
output even if screw height judgment or final fastening angle judgment
is NG
Note: This signal is continuously output until next INO (Start (continuous signal))

is input.
NG completion (torque judgment NG, discontinuation, timeout):
This signal is output when a series of fastening operation processes is
not completed normally (such as when torque judgment is NG, INO
(Start (continuous signal)) turns off before operation is completed,
operation is not completed within the preset cycle time, or the settings

19 OUT?2 output | are faulty).

However, this signal is output even if the screw height judgment, final
fastening angle judgment, or torque waveform processing result is OK.

Note: This signal is continuously output until next INO (Start (continuous signal))
is input.

18




1. Functions and configuration

Pin number

Signal name

Type

Signal description

20

OUT3

Output

System alarm:

This signal is output when a controller system error™*® occurs, and
output continues until the power is turned off. After the power is
turned off, make sure that the display on the screen disappears before
the power is turned on again.

[Note]: Refer to 6-2.

21

OUT 4

Output

Screw height judgment OK:

This signal is output if the screw height judgment result is within the
acceptable judgment range when a series of fastening operation
processes is completed.

However, this signal is output only if criteria are set in memory sheets.

Note: This signal is continuously output until next INO (Start (continuous signal))
is input.

22

OuUT 5

Output

Ready to receive sync fastening start, channel operation completed:
This signal is output when “Synchronous fastening operation”™* or
“Channel connection”™®! is enabled.

[Note]: Refer to 3-2-2, 3-2-3, and 4-1.
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OuUT 6

Output

Final fastening angle judgment OK:

This signal is output if the final fastening angle result is within the
acceptable judgment range when a series of fastening operation
processes is completed.

However, this signal is output only if criteria are set in memory sheets.

Note: This signal is continuously output until next INO (Start (continuous signal))
is input.
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ouT7

Output

Torque waveform processing result OK:

This signal is output if the waveform processing function is enabled
and the waveform judgment result is normal when a series of fastening
operation processes is completed.

If OUTY7 is off, it indicates that the waveform processing result is NG
only when OUT8 (“Torque waveform processing finished”) is on. If
OUT8 (“Torque waveform processing finished”) is off, the waveform
processing result is judged NG due to discontinuation or timeout.

Note: This signal is continuously output until next INO (Start (continuous signal))
is input.
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OuUT 8

Output

Torque waveform processing finished:

This signal is output when the waveform processing function is
enabled and the waveform processing function determines judgment
results.

Note: This signal is continuously output until next INO (Start (continuous signal))
is input.
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ouT9

Output

Not used
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1. Functions and configuration

1-8-3 Timing charts for external 1/O
The timing charts for external 1/0 are as shown in Figures (1) to (5) below.

(1) When fastening is completed normally

Operation starts Operation completed Operation starts
Stopped | Operating Stopped
Driver status -—— —’I < ————— ——
/
|
|

\ \
<P \
Several ms

\

\
AN

500msor [~———————
/ more \
< »

I B\

Start (continuous signal)
(INO)

100 ms or
Channel number more

(INLto IN5) g

100 ms or
more

<

l

- -{——

Ready to receive start
(ouT0)

OK completion

(OUT1) /

NG completion,
System alarm
(0UT2,0UT3)

Screw height i
{Cl;gg r:i(re]nt;Kl,eFlnal * QOUT4 (or OUTS) is output when judgment is :
judgmengt OP( enabled and OK. |
(OUT4,0UT6)

|
I
I
I
f
I
|
I
|
I
|
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
f
I
I
|
I
|
|
I
I
/

~

Torque waveform
:)og::sina rgs?m oK *QUT7 is output when judgment is
P g enabled and OK.

|
|
(outy o _ _ L _______ | L—

Torque waveform i &
processing finished * OUT8 is output when judgment is enabled. I
(0ouT8)
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1. Functions and configuration

(2) When operation is stopped due to interruption or timeout

Operation starts Timeout Interruption Operation starts
Stopped Operating Stopped
Driver status (@) — — < B e — et
/ Operating /
® ——i> > * |NO turns off /
l\ \ before operation is I’
\\ | completed. |
} t 500 ms ~————
Start (continuous signal) I v ormore _ \\
(INO) : N |
| ! N |
| ! \ |
100 ms T 100 ms I I
Channel number ormore [ , |ormore I |
(IN11to IN5) T : |
I i o
| I 1
| ! /
;
Ready to receive start : 1 I
(ouTo) | /l |
I I _’—
| : |
/
: / <)
NG completion @ I ‘,’ /
(ouT2) / [ -
/

OK completion,
System alarm
(OUT1, 0UT3)

Screw height
judgment OK, Final
fastening angle
judgment OK
(OUT4, 0UTE)

Torque waveform
processing result OK,
Torque waveform
processing finished
(OUT7,0UT8)
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1. Functions and configuration

(3) When torque judgment is NG upon completion of fastening

Operation starts

Stopped

Driver status _— _’I
/
i
|

Start (continuous signal)
(INO)

100 ms

Operating

Operation completed
(Torque judgment NG)

»

\

\
AN

NE Y
SeveraIT
ms

100 ms

Channel number or more.
(IN1to IN5) d

- {——

ormore
<
<

Operat

Stopped

500 ms
or more
< »

ion starts

\
\

Ready to receive start
(0UTO0)

NG completion
(0uUT2)

I

OK completion,
System alarm
(OUT1, 0UT3)

Screw height
judgment OK, Final
fastening angle
judgment OK
(OUT4, 0UT6)

Torque waveform
processing result OK
(0OUTY?)

Torque waveform
processing finished
(0uT8)

* OUT4 (or OUTS) is output when judgment is
enabled and OK.

*QUT7 is output when judgment is
enabled and OK.
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1. Functions and configuration

(4) When torque waveform processing result is NG

Faulty torque
waveform processing
Operation starts occurs  (Operation completed) Operation starts
Stopped | Operating | | Stopped

Driver status =~ — — — —’I < ————— e
/ |
|
|

\

\
N

Start (continuous signal)
(INO)

/ ormore \
< »

/ < >\

\
\

100 ms
Channel number ormore

(IN1to IN5) "

100 ms
or more
<

- —{——

€

500 ms ~——

Ready to receive start
(OUT0)

/

~

(OUT2)

OK completion,
System alarm
(0OUT1, 0UT3)

Screw height
judgment OK, Final
fastening angle
judgment OK

(OUT4, OUT6)

Torque waveform
processing result OK
(0OUTY)

—~— = = = _______.______‘____

|
|
|
|
1
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|
|
NG completion 4'
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
;

Torque waveform
processing finished
(0uUT8)
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1. Functions and configuration

(5) When system alarm occurs

System alarm occurs Power Power
Operation starts OFF ON  Operation starts

Stopped | Operating | Stopped Stopped | Operating
Driver status - < ——— e ———— — ___
’I | N \ \
I/ \ \* Check the cause \ l/
|

of alarm. |

\

\
AN

\

\
AN

Start (continuous signal)
(INO)

100 ms
Channel number ormore

(IN1to IN5)

|

|

|

|

f

|

|

|

|

|

100 ms |
or more |
< [
]

|

|

|

|

|

|

I

|

|

T

- —{——

Ready to receive start
(0uT0)

/

/

System alarm /
(0OUT3) /

OK completion,
NG completion
(0OUT1,0UT2)
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1. Functions and configuration

1-8-4 Electrical specifications of external 1/0
(1) Input: Photocoupler insulation
Input current 10 mA, 24 VvDC

(2) Output: PhotoMOS output
Maximum output current 50 mA, 24 VDC (resistive load)

Internal circuit (SINK (NPN) Internal circuit (SOURCE (PNP) specifications)
specifications)

Intemal circuit : External circuit Intemal circuit : Extemal circuit

External power Extermal power

* * * 1,2 supply 24 VDC 12 supply 0 VDC
Each input Each input
E— —:'7 5 signal 00 0—————— 5 signal

(INO) (INO)
| |
| |
| |
| |
> | |
| |
| |
Each input Each input
— 16 signal = 000—_————— 16 signal
(IN11) (IN11)
| |
34 Extemal power 34 Extemal power
J supply 0 VDC T ' supply 24 VDC
| |
| |
4 ’: | |
| |
! Each output ! Each output
17 signal 00| ———=———- 17 signal
(OuUTO0) (ouTo0)
| |
| |
| |
| |
| |
4 ’: | |
| |
I Each output I Each output
26 signal 00 0—————— 26 signal
(0OuT9) (0uT9)
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1. Functions and configuration

1-8-5 Display monitor for external 1/O
In monitor mode (refer to 2-2), 1/0 signal states of 1/O ports appear on the 7-segment display. When multiple input
(or output) signals turn on simultaneously, they are displayed as combinations of displays corresponding to each

signal.

Monitor value for checking input status: ~ “-0595”
Monitor value for checking output status: “-0596”
Input Output .
Displ
(-0595) (-0596 ) spiay
(Allinput signals OFF) | (All output signals OFF) g g g B B
INO ouTo aoooa
IN1 OuUT1 g g g ﬂ 3
IN2 ouT2 oooon
IN3 ouT3 booon
IN4 oUT4 booon
IN5 ouTS noont
ING ouT6 oo to
IN7 ouT? ogoton
INS ouTS oitooh
IN9 ouTY (toobn
rnr J
IN1O aiiic
When both IN5 and IN10 annQnin 3
are on uuuuy
1
IN1L gabcd
When both IN6 and IN11 rn
o aidid
(All output signals ON) l’ " l’ l’ l’
(Allinput signals ON) 1’ l’ "3 3
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2. Displays and operation keys

2. Displays and operation keys

2-1 Operation key function
The following table shows the function of each key.

Key Name Function

Left arrow key |-Moves the blinking digit to the left

Right arrow key |-Moves the blinking digit to the right

- Changes the numeric value at the blinking digit as below

Up arrow key (0—1—2— . —9—0)

+Changes the numeric value at the blinking digit as below

Down arrow key (0-9—8—...—>1—0)

Mode key - Switches the mode display

Enter key * Switches between mode display and monitor (or settings) display
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2. Displays and operation keys

2-2 Various displays
2-2-1 List of displays

Display Description

:H: r1 3 B i Trace mode:
7, " o L This mode is used to display the channel number and process number that are currently being executed. (Refer to 2-2-2 and 6-1.)
ez NsNE] B Monitor mode:

D '_’ U '_’ This mode displays various monitored values for the controller. (Refer to 2-2-3.)
Ve s Memory mode:
'n'-. L0 This mode is used to change memory sheet settings. (Refer to 2-2-4 and 3-3.)
N :F’ rri B Parameter mode:
L‘\ Ly This mode is used to change parameter settings. (Refer to 2-2-5and 3-8.)
_\L :L B B ri Reset mode:
[ L This mode is used to reset the operating status. (Refer to 2-2-6 and 5-2.)
:H:a ri ":" 5' Alarm:
(7,5 o This indicates that a systemerror has occurred on the controller. (Refer to 6.-2.)

* Switching the mode display

[Monitor (settings)

[Mode display] display]

key pressed
— HOO00O <= |00bggo
¢ @ key pressed

key pressed

—> nnn
Ef\'g [ - 00010
¢ @ key pressed
key pressed
— Y- nn
T -— wudd
¢ @ key pressed
key pressed
:l':p[’lnn — i-riann
uuyu R ooy
¢ @ key pressed
key pressed
Ny — Uil
,cn\:_uuﬂ - y\uuuﬂ
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2. Displays and operation keys

2-2-2 Trace mode

In trace mode, a channel number is displayed in the third and fourth digits from the right, and a fastening

operation process number is displayed in the first and second digits from the right.

This mode can be used to check in which process the operation stopped when fastening was judged NG for some

reason. For process details, refer to 4-1 and 6-1.

Moreover, pressing the Enter key enables the user to check the program code of the last operation (controller

internal processing).

* Program codes are not disclosed to customers, but we may ask them to check the program code when they
send us an inquiry.

key

P
-+—

C3

IS
]

H
Channel number ——I_

Process number

T3
T3
c3
3
|

2-2-3 Monitor mode

In monitor mode, various controller statuses can be checked. Use the up arrow key or down arrow key to enter the
monitor number for the data to be monitored. Moreover, pressing the Enter key enables the user to check various
monitor values.

key

-0054

Last four digits of the number of fastening times (in one time increments)

-0055

First four digits of the number of fastening times (in increments of 10,000 times)

-0155

Torque judgment value
Note: The units differ depending on the tool unit.

-0158

Final fastening angle judgment value (in units of 1 degree)

-0159

Screw height judgment value (in units of 10 degrees)

-0220

Current sensor 1 value

-0221

Current sensor 2-value
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Monitor number Description Monitor number Description

-0222

Torque sensor value

-0230

Motor encoder value

-0240

Motor overload rate (current)

-0241

Motor overload rate (voltage)

-0595

Input signal status

-0596

Output signal status

-0910

NG factor of waveform processing function




2. Displays and operation keys

2-2-4 Memory mode

Memory mode is used to change the settings for fastening operations. Different address numbers (L****) are
assigned to each cell in the memory sheet. Check the desired address number and use the up arrow key or down
arrow key to enter the address number of the cell to be changed. Pressing the Enter key enables the user to check
the settings of the address number. Refer to 3-3 for details on how to change values. Note that fastening operation
cannot be started while in memory mode.

key

L0000 — | i

2-2-5 Parameter mode

* Parameters are factory-adjusted, and changing parameter values by mistake affects operations.

The user may need to check parameter values during maintenance. Use the up arrow key or down arrow key to
enter the parameter number to be checked. Pressing the Enter key enables the user to check the parameter value.
Refer to 3-8 for details on how to change values.

Note that fastening operation cannot be started while in parameter mode.

key
LPO0D) — (000

o

T7

2-2-6 Reset mode

Reset mode is used to reset the operating status (the number of fastening times). Refer to 5-2 for details on how to
reset the operating status.

Note that fastening operation cannot be started while in reset mode.

key

NCY M1 N T T 1T
kLuuﬂ - KUy

L
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3.  Memory sheet parameters

3. Memory sheet parameters

3-1 Memory sheet structure

The memory sheet is an area that stores the settings for each operation process. Multiple models can be set up by
storing different settings for 32 channels (channels 0 to 31). Different address numbers (L****) are assigned to
each setting item for each channel, so that settings can be changed by accessing these address numbers.

Memory sheets are divided into memory sheet (0) to memory sheet (4). Memory sheet (0) contains common
settings for all channels, while memory sheets (1) to (4) contain rotational speed, output torque, and other
operation settings for each channel.

3-1-1 Structure of memory sheet (0) (containing common settings for all channels)

Memory sheet (0)

ftem No. Setting item
O Channel number to specify operation (Logeo)|
1 Rotational speed for checking iitial revolition min -1 0100 (L0g61)
2 Torque value for checking initial revolution | 0.01N-m 0050 (L0962)
3 4 (Loos3)|
4 (L0964)
5 (L0965),
6 (L0966)|
7 (LO967)
8 (Lo968)|
9 (L0969),
j [4] Setvalue T
2] Setting item

[31 Address number
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3.  Memory sheet parameters

3-1-2 Structure of memory sheets (1) to (4)

Memory sheet (1)

[1] Channel

l

Channel number 0 31
tem No. Setting fem Target torque oo e e

Operation code 0207  (L1960) (L1961) (L1991)
0 Initial rundown speed min™ 0100 (1000 (L1030) (L1930)|
1 Initial rundown torque 0.0IN-m| 0050 (L100y) (L1031) (L1931)
2 Final fastening speed min™ 0010 (L1002 (L1032) (L1932)
3 Final fastening torque 0.0IN-m| 0200 (L1003 (L1033) (L1933)
4 Final fastening angle 0.1deg. (L1004) (L1034) (L1934)
5 Number of data outputs | numberof times (L1005) (L1035) (L1935)
6 Upper torque judgment | 0.01N-m 0250 (L1008) (L1036) (L1936)
7 Lower torque judgment 0.01N-m 0150 (Lio007) (L1037) (L1937)
8 Stall time 0.01sec.] 0005 (Li00g (L1038) (L1938)
9 Cycle time Seconds| (0010 (L009 (L1039) (L1939)|
10 |Tapping speed min™ (L1010) (L1040) (L1%40)
11 Tapping torque 0.01IN-m (L1011) (L1041) (L1941)
12 Tapping angle measurement start torque % (L1012) (L1042) (L1942)
13 Tapping angle Deg. (L1013) (L1043) (L1943)
14  [Thread fitting speed mint (L1014) (Lio) (L194)
15 |Thread fitting torque 0.0IN-m (L1015) (L1045) (L1945)
16 Thread fitting time 0.01sec. (L1016) (L1046) (L10g)|
17 Bitreleasing torque 0.0IN'm (L017) (L1047) (L1947)
18 Bitrelease angle 0.1deg. (L1018) (L1048) (L1948)
19 Bitrelease time 0.01sec. (L1019) (L1049) (L1949)
20  |Screw heightjudgment1l |10 deg. (L1020) (L1050) (L1950)
21 Screw heightjudgment2 |10 deg. (L1021) (L1051) (L1951)
22 Upper final fastening angle judgment Deg. (L1022) (L1052) (L1952)
23 Lower final fastening angle judgment Deg. (L1023) (L1053) (L1953)
24 Signal outputtime 0.01sec. (L1024) (L1054) (L1954)
25 Connected channel number (L1025) (L1055) (L1955)
26 Speed for single direction [ min™ (L1026) (L1056) (L1956)]
27 Torque for single direction | 0.01N-m (L1027) (L1057) (L1957)
28 Lower digits/angle for single direction 0.1de g. (L1028) (L1058) (L1958)
29 Upper digits/angle for single direction 1000 deg. (L1029) (L1059) (L1959)|

A A
[2] Setting item [3] Address number
4] Setvalue
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3.  Memory sheet parameters

[1] Channel: A desired channel can be selected from among 32 channels (channels 0 to 31) by using
signals IN1 to IN5 for external 1/O.

[2] Setting item: Rotational speed, torque value, angle, time, and other items for each operation process.

[3] Address number: Different address numbers are assigned to each setting item for each channel.

[4] Setvalue: The value specified for each setting item.

Address number
Operation code | Item Nos. 0to 29
Och L1960 L1000 to L1029
1ch L1961 L1030 to L1059
2ch L1962 L1060 to L1089
3ch L1963 L1090 to L1119
4ch L1964 L1120to L1149
5ch L1965 L1150 to L1179
6ch L1966 L1180 to L1209
7ch L1967 L1210 to L1239
8ch L1968 L1240 to L1269
9ch L1969 L1270 to L1299
10ch L1970 L1300 to L1329
11ch L1971 L1330 to L1359
12ch L1972 L1360 to L1389
13ch L1973 L1390 to L1419
14ch L1974 L1420 to L1449
15¢ch L1975 L1450 to L1479
16¢ch L1976 L1480 to L1509
17ch L1977 L1510 to L1539
18ch L1978 L1540 to L1569
19ch L1979 L1570 to L1599
20ch L1980 L1600 to L1629
21ch L1981 L1630 to L1659
22ch L1982 L1660 to L1689
23ch L1983 L1690 to L1719
24ch L1984 L1720 to L1749
25¢ch L1985 L1750 to L1779
26¢h L1986 L1780 to L1809
27¢ch L1987 L1810 to L1839
28ch L1988 L1840 to L1869
29ch L1989 L1870 to L1899
30ch L1990 L1900 to L1929
31ch L1991 L1930 to L1959
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3.

Memory sheet parameters

3-2 Explanation of memory sheet setting items

3-2-1 Setting items for memory sheet (0)

1)

)

3)

Address No.
Channel number to specify operation L0960
Rotational speed for checking initial revolution L0961
Torque value for checking initial revolution L0962

Channel number to specify operation (Address No: L0960)

This setting item is used to check operations for all channels (1 to 31) regardless of channel signals for
external 1/0. If a value from “0001” to “0031” is specified, the specified channel operation is performed
when the start signal is turned “ON”. Normally, set this item to “0000”.

Rotational speed for checking initial revolution (address number: L0961)

This item specifies the rotational speed of the tool unit output shaft during the initial revolution check
process (or immediately after the Start signal turns on) in order to check whether the tool unit output shaft
revolves (or check the tool unit for damage). Note that the initial revolution check function can be disabled
by specifying a particular operation code.

Normally, set this item to a value that is not greater than the value of “Initial rundown speed”.

Torque value for checking initial revolution (address number: L0962)

This item specifies the output torque value of the tool unit output shaft during the initial revolution check
process (or immediately after the Start signal turns on) in order to check whether the tool unit output shaft
revolves (or check the tool unit for damage). Note that the initial revolution check function can be disabled
by specifying a particular operation code.

Normally, set this item to a value that is not greater than the value of “Initial rundown torque”.

3-2-2 Operation code

@)

Operation code (address number; L1960 to L1991)

This code is a four-digit number that specifies tool unit operations. The controller reads the setting items
corresponding to the specified operation code to control tool unit operations.

The following page shows the numbers that can be set in each digit, as well as the meaning of each number.
(For the setting items corresponding to each operation code, refer to “List of setting items by operation code”
in Chapter 8.)
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3.

Memory sheet parameters

d

Jul

L

* Final fastening operation/User program number

When the value specified for “Fastening method 1"is 0, 1, 2, 3, or 4

: Torque control method (Without controlled fastening and channel connection operation)
: Angle control method (Without connection operation)

: Torque control method (With controlled fastening and channel connection operation)

: Not used

: Angle control method (With channel connection operation)

: Torque/angle control method (Without channel connection operation)

: Torque/angle control method (With channel connection operation)

: Torque control method (Without measured fastening and channel connection operation)
: Torque control method (With measured fastening and channel connection operation)

o~NOOUBAWNEO

When the value specified for “Fastening method 1" is 5
0-9: Executable program number

* Additional operation

: No additional operation

: Synchronous fastening operation

: Sensor input operation

: Sensor input operation + Synchronous fastening operation

: Torque waveform processing

: Torque waveform processing + Synchronous fastening operation

: Torque waveform processing + Sensor input operation

: Torque waveform processing + Sensor input operation + Synchronous fastening operation

~NOoO O WNREO

*

The values that can be specified for “Additional operation” differ according to the value specified
for “Fastening method 1”.

* Fastening method 2

0: Initial revolution check process + Two-step fastening
1: Initial revolution check process + Tapping process + Two-step fastening
2: Two-step fastening
3: Not used

: Not used

: Not used

: Tapping process + Two-step fastening

o Ul

* “Fastening method 2” is valid when the value specified for “Fastening method 1" is O, 1, or 2.

* Fastening method 1

0: Two-step fastening

1: Bit fitting process + Two-step fastening + Bit release process
2: Two-step fastening + Bit release process

3: Free revolution operation in forward direction

4: Free revolution operation in reverse direction

5: User program
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3.

Memory sheet parameters

Fastening method 1 (the fourth digit from the right)

Specified — . .
number Description Main applicable screws
0 Two-step fastening is performed. Machine screws
After a bit fitting process, two-step fastening is performed and then
1 . Nuts
followed by bit release process.
) Two-step fastening is performed and then followed by bit release Bolts
process.
3 Only forward rotation operation is performed.
4 Only reverse rotation operation is performed.
5 User program operation is performed.
*  “Two-step fastening™ is an operation that performs both the initial rundown process and the final fastening
process.
* Fastening method 2 (the third digit from the right)
Specified — . . .
number Description Main applicable screw fastening
0 Before two-step fastening, an initial revolution check process is Normal fastening of screws
performed.

1 After the initial revolution check pro%‘ess, a tapping process is performed Fastening of self-tapping screws, etc.
and then followed by two-step fastening.
Before two-step fastening, the initial revolution check process is not .

2 Re-fastening of screws, etc.
performed.

3 Not used

4 Not used

5 Not used

6 The tapping process is performed and then followed by two-step Fastening of self-tapping screws, etc.

fastening.

* The tapping process is effective only when a screw penetrates through the workpiece.

Additional operation (the second digit from the right)

Specified —
D Name Description
number
0 No additional operation The following additional operations are not performed.
After the initial rundown process is finished, the controller temporarily stops
1 Synchronous fastening operation | operation, waits for signal input (IN6), and proceeds to the final fastening
process.
. . Signal input (IN7) terminates the tapping process and free revolution in the
2 Sensor input operation g p ( . ) . bp . gp
forward direction (or the reverse direction).
3 Sensor input operation + When the tapping process is performed, both “Synchronous fastening
Synchronous fastening operation | operation” and “Sensor input operation” are enabled.
4 Torque waveform processing Torque waveform processing is performed.
5 Torque waveform processing + | Both “Torque waveform processing” and “Synchronous fastening operation”
Synchronous fastening operation | are enabled.
Torque waveform processing + . . .
6 a . p' g Both “Torque waveform processing” and “Sensor input operation” are enabled.
Sensor input operation
Torque waveform processing + . . .
. . When the tapping process is performed, “Torque waveform processing”,
7 Sensor input operation + PpINg P P q P g

Synchronous fastening operation

“Sensor input operation”, and “Synchronous fastening operation” are enabled.
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3.  Memory sheet parameters

* Final fastening operation/User program number (the first digit from the right)

Specified —
b Name Description
number
Torque control method™°t¢ 41
(Without controlled fastening . .
0 . Operation stops if the torque value reaches a preset value.
and channel connection
operation)
Angle control method . . . -
9 . If the rotation angle with reference to that at the completion of initial rundown
1 (Without channel connection .
. process reaches a preset value, operation stops.
operation)
Torque control method™® ) . .
. . If the torque value reaches a preset value, operation temporarily stops and the
2 (With controlled fastening and - L -
. . operation shown in Fig.- A (refer to 4-1-1) is performed.
channel connection operation)
3 Not used
Angle control method If the rotation angle with reference to that at the completion of the initial
4 (With channel connection rundown process reaches a preset value, operation stops temporarily and the
operation) operation shown in Fig.- A (refer to 4-1-1) is performed.
Torque/angle control method . . .
'q g . If the torque value or the rotation speed with reference to that at the completion
5 (Without channel connection L .
. of initial rundown reaches a preset value, operation stops.
operation)
Torque/angle control method If the torque value or rotation angle with reference to that at the completion of
6 (With channel connection the initial rundown process reaches a preset value, operation stops temporarily
operation) and the operation shown in Fig.- A (refer to 4-1-1) is performed.
Torque control method™°¢ 2
7 (Without measured fastening and | Operation stops if the torque value reaches a preset value.
channel connection operation)
Torgque control method ™ If the torque value reaches a preset value, operation temporarily stops and the
8 (With measured fastening and g P » OP P y stop

channel connection operation)

operation shown in Fig.- A (refer to 4-1-1) is performed.

If “Fastening method 1” is set to 5, the last digit of the operation code indicates the number of the user program to
be executed and operations are performed according to the program number.

[Note 1]

[Note 2]

Controlled fastening: A fastening method that uses torque control based on torque feedback. Torque is
controlled, and fastening is performed until the target torque is maintained for the time specified for

item No. 8 (“Stall time”).

Measured fastening: A fastening method that does not use torque feedback. Fastening torque is
measured, and fastening is performed until the target torque is reached. If item No. 8 (“Stall time”) is
specified, constant torque will be maintained for the specified time after the target torque is reached.
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3-2-3 Setting items for memory sheets (1) to (4)
* [Note 1]: The unit of each torque value below differs depending on the tool unit used.

s Example of corresponding
No. Description operation code
Initial rundown speed: Units: [min™]
This itemspecifies the rotational speed of the tool unit output shaft in the initial rundown process. Normally, .
0 this itemspecifies the rotational speed that is used until a screw is seated (or while it is being screwed in). Prorx
(Specify a value that considers an impact torque such as the one imposed when a screw is seated.) gk
Initial rundown torque: Units: [0.001N=m], [0.021N+*m], [0.1N=m]
*[Note 1]
This itemspecifies the torque value to be used during the initial rundown process. After the specified torque 0x=
1 |is measured, the controller proceeds to the next process. Normally, this item is set to a torque value at which I
ascrew is judged as being seated. 2%
(Specify a value that considers an impact torque such as the one imposed when a screw is seated.)
Final fastening speed: Units: [min™]
This itemspecifies the rotational speed of the tool unit output shaft in the final fastening process. Normally,
this item specifies the rotational speed to be used fromwhen a screw is seated until fastening is completed. 0:::
2 (We recommend that this item be set to 10 to 50 min™* because low-speed revolutions enable stable torque ;***
fastening.)
Final fastening torque: Units: [0.001N=m], [0.01N=m], [0.1N=m]
*[Note 1]
This item specifies the torque value to be used during the final fastening process. If the final fastening 0>
3 operation for the operation code is based on the torque control method, the controller proceeds to the next Lo
process after fastening is performed at the specified torque value. Normally, this item s set as the target Uik
torque for fastening.
Final fastening angle: Units: [0.1 degrees]
This itemspecifies the rotational angle of the tool unit output shaft in the final fastening process. 0**1
If the final fastening operation for the operation code is based on the angle control method, the controller 0**5
proceeds to the next process after the output shaft revolves through the specified angle. Normally, this item 1%*1
4 specifies the rotational angle to be used fromwhen a screw is seated until fastening is completed. 1**5
2%*1
2%*5
Number of data outputs: Units: [Number of times]
This item s set when data such as torque data is sent froma serial port to an external device. It specifies the
number of data transmissions to be output at one time. The maximum number of data transmissions that can
> be setis 5. 1f"10* *" is specified by adding 1 to the highest-order digit of the set value, the string is sent Al
when screw fastening starts. Refer to 9.-1.
Upper torque judgment: Units: [0.001N=m], [0.01N= m], [0.1N* m]
*[Note 1]
6 This itemspecifies the upper limit value for torque judgment. If the torque upon completion of fastening is All
greater than this upper limit value, OUT2 of external I/O is output and the fastening is judged NG.
Lower torque judgment: Units: [0.001N=m], [0.01N*m], [0.1N=m]
*[Note 1]
7 |This itemspecifies the lower limit value for torque judgment. If the torque upon completion of fastening is All
smaller than this lower limit value, OUT2 of external I/O is output and the fastening is judged NG.
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Example of corresponding

torque value that is used when the bit is fitted onto a nut, etc.

No. Descrlptlon operation code
Stall time: Units: [0.01 seconds]
This itemspecifies the time during which the output shaft torque for the tool unit should be maintained after
the torque has reached the target torque (final fastening torque value) during the final fastening process. 0**0
Note that "Stall time" is invalid if "Angle control method" is specified for the final fastening operation for the 07
g |operation code and "Free revolution operation in forward direction” or "Free revolution operation in reverse 10
direction" is specified for "Fastening method 1" in the operation code. =7
(Specifying a too large value may damage the tool unit or controller or shorten their service life. We 2**0
recommend that this item be set to 0.00 to 0.30 seconds.) Gl
Cycle time: Units: [Seconds]
9 This itemspecifies the cycle time for each process of screw fastening. If the specified value is exceeded, All
OUT2 of external I/0 is output as timeout and fastening is judged NG.
Tapping speed: Units: [min™] oL
10 This itemspecifies the rotational speed of the tool unit output shaft in the tapping process. Normally, this -
item specifies the rotational speed that is used when a screw such as a self-tapping screw taps its own hole. -
Tapping torque Units: [0.001N=m], [0.01N=m], [0.1N=m]
*[Note 1]
This itemspecifies the torque value to be used during the tapping process. Normally, this item specifies the 01**
11 [torque value that is used when a screw such as a self-tapping screw taps its own hole. If this itemis set to a 11%*
torque value that is smaller than the torque required for tapping, the tool unit output shaft may fail to 21%*
revolve, causing a timeout to occur, resulting in the fastening being judged NG.
Tapping angle measurement start torque: Units: [%]
After measuring a torque value that matches the percentage specified in this itemto the tapping torque value
specified in item No. 11 that is assumed as 100%, the controller begins to measure the angle specified in item 010*
12 |No.13("Tapping angle™). 110*
([1] Start tapping operation — [2] Measure the torque value specified in "Tapping angle measurement start 210*
torque" [%] — [3] Rotate the output shaft by the angle specified in “Tapping angle") — Finish tapping
operation and proceed to the next process)
Tapping angle Units: [Degrees]
010*
This itemspecifies the angle through which the tool unit output shaft revolves after the torque value 110*
specified in item No. 12 ("Tapping angle measurement start torque") is measured. After the output shaft 210*
revolves through the specified angle, the controller proceeds to the next process. |
13 012*
[If "Sensor input operation™ is specified for " Additional operation™ in the operation code] 112*
This itemspecifies the angle through which the tool unit output shaft revolves after IN7 of external I/O turns 212%
on. After the output shaft revolves through the specified angle, the controller proceeds to the next process.
Thread fitting speed: Units: [min™]
This itemspecifies the rotational speed of the tool unit output shaft during the bit fitting process. Normally,
14 |this itemis set to the rotational speed that is used when the bit is fitted onto a nut, etc. 1rx*
Note that the tool unit output shaft revolves in the reverse direction.
Thread fitting torque: Units: [0.001N=m], [0.01N=m], [0.1N=m]
*[Note 1]
15 |This itemspecifies the torque value to be used during the bit fitting process. Normally, this itemis set to the 1xx*

39




3.

Memory sheet parameters

Example of corresponding

of one degree.

No. Descrlptlon operation code
Threadfitting time: Units: [0.01 seconds]

16 This itemspecifies the time during which the tool unit output shaft revolves during the bit fitting process. .
After the specified time elapses, the controller proceeds to the next process.

Bitreleasing torgue:  Units: [0.001N=m], [0.01N=m], [0.1N-m]

*[Note 1]
This itemspecifies the torque value to be used during the bit release process. After the fastening of a screw
(or another object) is completed, the output shaft is reversed to release the bit seized by the screw (or

17 another object). After the specified torque is measured, the controller proceeds to the next process. ;:::
Note: To prevent the nut (or another object) from being loosened by specifying a too large torque value, this
itemis controlled so that the upper limit of torque is half the final fastening torque value.

Bit release angle: Units: [0.1 degrees]
This itemspecifies the rotational angle of the tool unit output shaft in the bit release process. After the

18 fastening of a screw (or another object) is completed, the output shaft is reversed to release the bit seized by L=
the screw (or another object). After the output shaft revolves through the specified angle, the controller 2%
proceeds to the next process.

Bit release time: Units: [0.01 seconds]
This itemspecifies the time during which the tool unit output shaft revolves during the bit release process.

19 |After the fastening of a screw (or another object) is completed, the output shaft is reversed to release the bit Lrexx
seized by the screw (or another object). After the specified time elapses, the controller proceeds to the next e
process.

Screwheight judgment 1: Units: [10 degrees]

This itemis set when sensors or other devices of external equipment are used to determine whether a screw

is seated properly when fastening is completed. Connect a sensor or another device of external equipment to

IN7 of external I/0. After operation starts, angle measurement starts when IN7 turns on. This item specifies Qx**

20 [the lower limit value that is judged as the rotational angle of the tool unit output shaft. Therefore, note that LHxx
setting this itemto 0000 causes the rotational angle to be judged OK even if the sensor signal does not turn il
on.

Specifying monitor number "-0159" enables the screw height judgment value to be monitored in units of 10

degrees.

Screw height judgment 2: Units: [10 degrees]

This item s set when sensors or other devices of external equipment are used to determine whether a screw

is seated properly when fastening is completed. Connect a sensor or another device of external equipment to -

21 IN7 of external I/O. After operation starts, angle measurement starts when IN7 turns on. This item specifies -
the upper limit value that is judged as the rotational angle of the tool unit output shaft. Therefore, note that -
setting this itemto 0000 disables the judgment. Specifying monitor number "-0159" enables the screw height
judgment value to be monitored in units of 10 degrees.

Upper final fastening angle judgment: Units: [Degrees]
This itemspecifies the upper limit value that is judged as the rotational angle of the tool unit output shaft fo—

22 during the final fastening process. Setting this itemto 0000 disables the judgment. -
Specifying monitor number "-0158" enables the final fastening angle judgment value to be monitored in units P
of one degree.

Lower final fastening angle judgment: Units: [Degrees]
This itemspecifies the lower limit value that is judged as the rotational angle of the tool unit output shaft g

23 during the final fastening process. L
Specifying monitor number "-0158" enables the final fastening angle judgment value to be monitored in units -
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Example of corresponding

proceeds to the next process after the output shaft revolves through the specified angle. The rotational angle
is specified in combination with ""lower digits/angle for single direction"" above.

BExample: If 1234 is specified for item No. 29 and 5678 is specified for item number 28, the rotational angle is
1234567.8°.

No. Description operation code

Signal output time: Units: [0.01 seconds]

This itemis set when channel connection operations (for operating more than one channel in succession) are *x*2
o4 |Performed. It specifies the time during which a channel operation completion signal (OUTS) is output to xxxq

external devices after one channel finishes operation. Refer to 4.-1. ***6

***8

Connected channel number: Units: [ ]

This item s set when channel connection operations (for operating more than one channel in succession) are *xX2
o5 |performed. Specifying any value between 1000 (channel 0) and 1031 (channel 31) operates the channel *xx4

corresponding to the specified number in succession. Refer to 4.-1. *HXG

***8

Speed for single direction: Units: [min™]

This itemspecifies the rotational speed of the tool unit output shaft for free revolution operations in the

forward or reverse direction. Normally, this itemis set when free revolution operations are performed in only e
26 |the forward or reverse direction. grxx

This itemis valid only when "Free revolution operation in forward direction™ or "Free revolution operation in

reverse direction" is specified for "Fastening method 1" in the operation code.

Torque for single direction: Units: [0.001N=m], [0.01N=m], [0.1N=m]

*[Note 1]

This itemspecifies the torque value to be used for free revolution operations in the forward or reverse

direction. Normally, this itemis set when free revolution operations are performed in only the forward or

reverse direction. Frkn
27 | This item is valid only when "Free revolution operation in forward direction™ or "Free revolution operation in Qrxx

reverse direction" is specified for "Fastening method 1" in the operation code.

If the final fastening operation for the operation code is based on the torque control method, the controller

proceeds to the next process after the specified torque value is measured.

Lower digits/angle for single direction: Units: [0.1 degrees]

This itemspecifies the rotational angle for free revolution operations in the forward or reverse direction.

Normally, this item is set when free revolution operations are performed in only the forward or reverse

direction.

This itemis valid only when "Free revolution operation in forward direction™ or "Free revolution operation in 3F*]
28 reverse direction" is specified for "Fastening method 1" in the operation code. 4x*1

If the final fastening operation for the operation code is based on the angle control method, the controller

proceeds to the next process after the output shaft revolves through the specified angle. The rotational angle

is specified in combination with "Upper digits/angle for single direction" below.

Upper digits/angle for single direction: Units: [1000 degrees]

This itemspecifies the rotational angle for free revolution operations in the forward or reverse direction.

Normally, this item is set when free revolution operations are performed in only the forward or reverse

direction.

This itemis valid only when "Free revolution operation in forward direction™ or "Free revolution operation in

reverse direction" is specified for "Fastening method 1" in the operation code. 3rxq
29 [If the final fastening operation for the operation code is based on the angle control method, the controller o
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3-3 Editing the memory sheet
The following procedure allows the user to edit the memory sheet by operating the keys on the controller.
* Before starting the procedure, make sure that the operation is stopped.

(Display on the controller)

[1] Pressthe key once to switch the monitor (or settings) display to the mode ST, '15 5
display.
2] Press the key several times to switch to “L.0000” (memory mode). N
[2] & ey (memory mode) 10000
[3] Pressthe g key to move the blinking digit to the digit to be set, and then ) e
’- e '\L’ U
press the n key or ﬂ key to change to the address number of the cell
where the set value is to be changed. Change these four digits
L 196
[4] Pressing the key displays the set value of the current address number. _'l_'l’/g g
[5] Pressthe c key to move the blinking digit to the digit to be set, and then 'iJ C-' g_r'i
press the n key or ﬂ key to change to a desired value.
[6] When the value has been changed, press the key once to switch to the L: 't g E 3
mode display. Check that the blinking digit is located at the highest-order digit
“Lm.
[7] Save the changed value to the controller.
Keep pressing the = key until all the digits change to dots (.).
(Releasing the key returns the display to the original state.)
[8] This completes the procedure for editing one cell. To edit another cell, repeat L: 'l g E Ei
steps [1] through to [7].
[91 When you have finished editing cells, press the @ key several times to ::':ﬂ 'l 5 5
switch to trace mode (“H”) or monitor mode (*“-”).
While in memory mode (“L”), fastening operations cannot be performed.
The example on the right side shows that the mode has been switched to
monitor mode and the monitor number has been changed to “-0155” (the
monitor number of torque judgment value).
10] Then, press the E key to display the monitor value. 1 1
[10] p @0 key todisplay onnn
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3-4 Example of editing the memory sheet

This section describes how to set channel 0 to two-step fastening operations to be performed with a target torque
value of 2.5 N-m (fastening torque range: 2 to 3 N-m) by using an NX050T3 tool unit.

“Two-step fastening” means a screw fastening method consisting of two processes of “initialrundown” and “final
fastening”, which is a basic method of screw fastening conducted by SD600T.

The values of fastening torque in this screw fastening method are plotted against the time, and the resulting
temporal response graph is shown in the diagram below.

3 Rotational
L speed for , ) °
@ | checking of Final fastening torque El
g iniial  m—————————— - 5
= revolutlon_ll Initial rundown speed g
°c | r g
= ] £
©
< I
211
2 |1
s |1
§ ,' Initial rundown torque
g |
s |I Screw seated
= |l
g ]
3 Final fastening
speed
______ a
\
|
Time
Initial Initial Initial Final
revolution rundown rundown fastening

K \

M

U N oAy L

—ir— .
T

e

Initial revolution  Initial rundown Screw seated Final fastening

The impact torque increases as the rotational speed and torque of the output shaft increase. This means that
selecting an unnecessarily high rotational speed causes the torque during the initial rundown process to exceed the
final fastening torque due to impact torque, preventing fastening operations from being performed correctly. To
ensure that impact (initial rundown) torque is smaller than final fastening torque, determine the values for “Initial
rundown speed” and “Initial rundown torque” by referring to the graphs of the relationship between the rotational
speed of the output shaft and impact torque in the NX-T3 Series (SD600T) NX Driver Tool Unit Instruction
Manual, provided separately.

As a procedure, first, determine the value of “Final fastening torque” according to the fastening torque range for

the target value, and then determine the values for “Initial rundown torque” and “Initial rundown speed” by
referring to the graphs mentioned above.
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Specifically, use the following procedure to enter values (when setting to channel 0).

1)
(2)

®3)
(4)

()

(6)

()
(8)
©)

Set the cell of address number “L1960” to “0007” (value of operation code).

Set the cell of address number “L0961” to “0300” (value of “Rotational speed for checking initial
revolution”).

Set the cell of address number “L0962” to “0500” (value of “Torque value for checking initial revolution”).
Set the cell of address number “L1000” to “0300” (value of “Initial rundown speed”).

(Determine the value for “Initial rundown speed” by referring to the graphs of the relationship between the
rotational speed of the output shaft and impact torque in the NX-T3 Series (SD600T) NX Driver Tool Unit
Instruction Manual, provided separately.)

Set the cell of address number “L1001” to “1000” (value of “Initial rundown torque”).

(The value should be set to the necessary lowest one in order to suppress the impact torque.)

Set the cell of address number “L1002” to “0010” (value of “Final fastening speed”).

(For “Final fastening speed”, set a value between 5 and 10 [min™] for torque-measured fastening and set a
value between 30 and 50 [min™'] for torque-controlled fastening.)

Set the cell of address number “L1003” to “2500” (value of “Final fastening torque™).

(Set the value of final fastening torque to the target fastening torque.)

Set the cell of address number “L1006" to “3000” (value of “Upper torque judgement™).

(Decide the upper torque judgement from the target fastening torque range.)

Set the cell of address number “L1007” to “2000” (value of “Lower torque judgement *).

(Decide the lower torque judgement from the target fastening torque range.)

(10) Set the cell of address number “L1008” to “0005” (value of “Stall time”).

(Please set up default configuration of stall time value for Torque- measured fastening as 50[ms] and for
Torque- controlled fastening as 300[ms].)

(11) Set the cell of address number “L1009” to “0010” (value of “Cycle time”).

(Setting 0000 for “Cycle time” disables the detection of operations exceeding the cycle time.)
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3-5 Explanation of parameters

Parameters specify settings that indicate the entire system configuration (such as tool unit characteristics) of the
controller. Settings differ among individual units or system configurations. Each parameter is factory-set to
appropriate values, but they may need to be changed during tool unit replacement, servicing, or maintenance.

If the settings of parameters for system administration or parameters with fixed specific values are changed
unintentionally, malfunctions could result or the accuracy of various operations could degrade. To avoid such
problems, handle parameters with due care.

* There is no function for initializing parameters to their factory settings.
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3-6 List of parameters

* The initial values of parameters may be changed without notice for performance improvement, and the values

presented in this document may differ from the values stored in the controller before shipping.

» Pa000-Pa039

Parameter Description Initial value
number

Pa000 * For system administration 0
Pa001 * For system administration 1155
Pa002 * For system administration 5
Pa003 * For system administration 10
Pa004 * For system administration 0
Pa005 * For system administration 1
Pa006 * For system administration 5
Pa007 * For system administration 10
Pa008 * For system administration 60
Pa009 * For system administration 200
Pa010 * For system administration 500
Pa01l * For system administration 500
Pa012 * For system administration 500
Pa013 * For system administration 500
Pa014 * For system administration 1000
Pa015 * For system administration 33
Pa016 * For system administration 300
Pa017 * For system administration 8000
Pa018 * For system administration Specific value
Pa019 * For system administration Specific value
Pa020 * For system administration 20
Pa021 * For system administration 10
Pa022 * For system administration 595
Pa023 * For system administration 110
Pa024 * For system administration 1
Pa025 * For system administration 64
Pa026 * For system administration 30
Pa027 * For system administration 0
Pa028 * For system administration 0
Pa029 * For system administration 0
Pa030 Speed proportional gain 1 Specific value
Pa031 Speed integral gain 1 Specific value
Pa032 * For system administration 0
Pa033 * For system administration 0
Pa034 * For system administration 0
Pa035 Torque proportional gain 1 Specific value
Pa036 Torque integral gain 1 Specific value
Pa037 * For system administration 0
Pa038 * For system administration 0
Pa039 * For system administration 0
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* Pa040-Pa079

Parameter

Description Initial value
number

Pa040 Current proportional gain 1 Specific value
Pa041 Current integral gain 1 Specific value
Pa042 * For system administration 0
Pa043 * For system administration 0
Pa044 * For system administration 0
Pa045 * For system administration Specific value
Pa046 * For system administration Specific value
Pa047 * For system administration 0
Pa048 * For system administration 0
Pa049 * For system administration 0
Pa050 * For system administration Specific value
Pa051 * For system administration Specific value
Pa052 * For system administration 0
Pa053 * For system administration 0
Pa054 * For system administration 0
Pa055 * For system administration Specific value
Pa056 * For system administration Specific value
Pa057 * For system administration 0
Pa058 * For system administration 0
Pa059 * For system administration 0
Pa060 * For system administration Specific value
Pa061 * For system administration Specific value
Pa062 * For system administration 1
Pa063 * For system administration 3600
Pa064 * For system administration 0
Pa065 * For system administration 0
Pa066 * For system administration 0
Pa067 Torque rate value Specific value
Pa068 Current rate value Specific value
Pa069 * For system administration 100
Pa070 Serial port communication settings 8
Pa071 * For system administration 1
Pa072 * For system administration 0
Pa073 * For system administration 0
Pa074 * For system administration 0
Pa075 * For system administration 0
Pa076 * For system administration 0
Pa077 * For system administration 0
Pa078 * For system administration 0
Pa079 * For system administration 0
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e Pa080-Pal19

Parameter

Description Initial value
number

Pa080 Communication ID 0
Pa081 Serial port communication settings 3
Pa082 Termination code 13
Pa083 Serial port timeout 0
Pa084 * For system administration 3
Pa085 * For system administration 0
Pa086 * For system administration 0
Pa087 * For system administration 0
Pa088 * For system administration 0
Pa089 * For system administration 0
Pa090 Buzzer setting 1 (for OK) 0
Pa091 Buzzer setting 2 (for OK) 0
Pa092 Buzzer setting 1 (for NG) 0
Pa093 Buzzer setting 2 (for NG) 0
Pa094 * For system administration 0
Pa095 * For system administration 2000
Pa096 * For system administration 0
Pa097 * For system administration 2
Pa098 * For system administration 0
Pa099 Key serial settings change lock 0
Pal100 * For system administration 2
Pal01 * For system administration 0
Pal102 * For system administration 0
Pal03 * For system administration 0
Pal04 * For system administration 1
Pal05 * For system administration 0
Pal06 * For system administration Specific value
Pal107 * For system administration 0
Pal08 * For system administration 0
Pal109 * For system administration 0
Pal10 Calibrated value for current sensor 1 | Specific value
Palll * For system administration 40
Pal12 Calibrated value for current sensor 2 | Specific value
Pall13 * For system administration 40
Pall4 * For system administration Specific value
Pal15 * For system administration 0
Pall6 * For system administration 3600
Pall7 Direction of motor rotation 0
Pal18 * For system administration 1
Pal19 * For system administration 1003
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e Pa120-Pal159

Parameter

number Description Initial value
Pal20 * For system administration Specific value
Pal21 * For system administration Specific value
Pal22 * For system administration Specific value
Pal23 * For system administration Specific value
Pal24 * For system administration Specific value
Pal25 * For system administration Specific value
Pal26 * For system administration 2000
Pal27 * For system administration 8000
Pal28 * For system administration 0
Pal29 * For system administration 0
Pal130 * For system administration 10
Pal31 * For system administration 0
Pal32 * For system administration 2
Pal33 * For system administration 0
Pal34 * For system administration Specific value
Pal35 Torque sensor sensitivity Specific value
Pal36 Torque sensor calibrated value Specific value
Pal37 * For system administration 80
Pal38 * For system administration 1024
Pal39 * For system administration 0
Pal140 * For system administration 1024
Pal4l * For system administration 0
Pal42 * For system administration 0
Pal43 * For system administration 0
Pal44 * For system administration 0
Pal45 * For system administration 0
Pal46 * For system administration 10
Pal47 * For system administration 0
Pal48 * For system administration 21
Pal49 * For system administration 22
Pal50 * For system administration 32
Pal51 * For system administration 2
Pal52 * For system administration 0
Pal53 * For system administration 0
Pal54 * For system administration 0
Pal55 * For system administration 0
Pal56 * For system administration 0
Pal57 * For system administration 0
Pal58 * For system administration 0
Pal59 * For system administration 0
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* Pa160-Pal199

Parameter - .
Description Initial value
number
Pal60 * For system administration 0
Pal6l * For system administration 0
Pal62 * For system administration 0
Pal63 * For system administration 0
Pal64 * For system administration 0
Pal65 * For system administration 0
Pal66 * For system administration 0
Pal67 * For system administration 0
Pal68 * For system administration 0
Pal69 * For system administration 0
Pal70 CAN ID 0
Pal71 CAN error detection settings 2007
Pal72 CAN communication settings 0
Pal73 * For system administration 660
Pal74 * For system administration 120
Pal75 * For system administration 20
Pal76 * For system administration 55
Pal77 * For system administration 0
Pal78 * For system administration 0
Pal79 * For system administration 0
Pal180 * For system administration 0
Pal81 * For system administration 0
Pal82 * For system administration 0
Pal83 * For system administration 0
Pal84 * For system administration 0
Pal185 * For system administration 0
Pal86 * For system administration 0
Pal87 * For system administration 0
Pal188 * For system administration 0
Pal89 * For system administration 0
Pal190 Data collection operation settings 0
Pal191 * For system administration 0
Pal192 * For system administration 0
Pal193 * For system administration 0
Pal94 * For system administration 0
Pal95 * For system administration 0
Pal196 * For system administration 0
Pal97 * For system administration 0
Pal198 * For system administration 0
Pal199 * For system administration 0
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3-7 Different parameters for each tool unit type

The same controller models are used for the NX020T3 and NX050T3 tool units, so both tool units can be used by
changing the parameter values. However, the controller models for use with the NX100T3 tool unit differ from the
above controller models and so cannot be combined with the above tool units. Connecting incompatible models
by mistake could damage the tool unit or controller, so take care not to make mistakes when replacing the tool
unit.

Tool unit type
NX020T3 | NX050T3 | NX100T3

Pal8 220 300 330
Pal9 2400 6000 1080
Pa30 500 1000 1000
Pa31l 500 1000 1000
Pa35 800 1500 1500
Pa36 800 1500 1500
Pa40 700 400 300
Pa4l 700 400 300
Pa45 500 1000 1000
Pa46 500 1000 1000
Pa50 800 1500 1500
Pa51 800 1500 1500
Pa55 700 400 300
Pa56 700 400 300
Pa60 78 78 78

Pa6l 11 1 11

Pa67 6100 6100 7100
Pa68 100 100 100
Pal06 0 0 0

Pall4 3 3 5

Pal20 9 9 9

Pal21l 5 5 5

Pal22 465 375 186
Pal23 124 157 136
Pal24 383 598 605
Pal25 843 1794 1997
Pal34 0 0 0
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3-8 Editing the parameters

The following procedure allows the user to edit parameters by operating the keys on the controller. Before editing
a parameter, carefully check that the parameter number is correct. Before starting the procedure, make
sure that the operation is stopped.

(Display on the controller)

[1] Pressthe key once to switch the monitor (or settings) display to the mode ::':'l_',l 't 5 5
display.

2] Press the key several times to switch to “LP000” (parameter mode). NCOnnn

[2] &2 key (P ) LU U

[3] Pressthe c key to move the blinking digit to the digit to be set, and then "_ Fl ! ‘IT

press the n key or ﬂ key to change to the parameter number to be edited.
Change these three digits

[4] Pressing the key displays the value of the parameter.

SN
AN L
[5] Pressthe a key to move the blinking digit to the digit to be set, and then
press the n key or ﬂ key to change to a desired value.
[6] When the value has been changed, press the key once to switch to the L:FI 't i"l 3
mode display. Check that the blinking digit is located at the highest-order digit
“Lm.
[7] Save the changed value to the controller.
Keep pressing the = key until all the digits change to dots (.).
(Releasing the key returns the display to the original state.)
[8] This completes the procedure for editing one parameter. To edit another L:P 'l l"l 3

parameter, repeat steps [1] through to [7].

When all changes have been completed, turn the power off temporarily,
make sure that the display on the screen has disappeared, and then turn
the power on again.
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4. Fastening operation flow

4-1 Operation flow based on operation code

The following figure shows the flow of fastening operations based on the standard specifications. Each process is
operated according to the operation code.

* When the operation code is 0***, 1*** gr 2***

Operation starts

INO (Start): ON

i

| channel connection

e

v‘

Loading settings
Loading operation code

I

I Bit fitting process l

| (reverse rotation) [
I

| Inktial revolution check |
process
| (forward rotation) |

I
| Tapping process
| (forward rotation)

Initial rundown process
(forward rotation)

oy

l Synchronous fastening |
operation |
I (pause) |

T

Final fastening process
(forward rotation)

I
| Bit release process
| (reverse rotation) [

Fastening result
judgment

*Operation code
Executed when operation
code is 1***

*Operation code
Executed when operation code
is *0** or *1**

*Operation code
Executed when operation code
is *1** or *6**

*Operation code
Executed when operation code
|S **l*

*Operation code
Executed when operation code
|S 1*** or 2***

* Operation code

or ***8

Executed when operation code is ***2, ***4, ***g

Operation ends

;I Channel connection
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* When the operation code is 3*** or 4***
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e

v‘

Loading settings
Loading operation code

v

Free revolution operation
inforward direction
(or in reverse direction)

v

Fastening result
judgment

*Operation code

Operation ends

Executed when operation code is ***2 or ***4



4. Fastening operation flow

4-1-1 Explanation of each process
*When the display is in trace mode (*“H****"), the process number appears in the last two digits of the display.

* Loading settings and operation codes (process number 0)

This process loads the memory sheet settings and operation codes of the channel numbers specified by IN1 to IN5
for external 1/0 (*Channel number selection™). Then, if no value or an invalid value has been specified for any of
the item numbers corresponding to the operation code, fastening will be judged NG (OUT2: ON) and the
operation will stop.

e Initial revolution check process (process number 1)

This process is performed according to the values specified for “Rotational speed for checking initial revolution”
and “Torque value for checking initial revolution™ in memory sheet (0). When the rotational speed reaches the
value specified for “Rotational speed for checking initial revolution”, the controller terminates this process and
proceeds to the next process. Normally, this process is used to check whether the rotary shaft can revolve
smoothly under no load condition (or check the tool unit for any damage), so you must disable this process when
performing re-fastening or when starting fastening with the bit engaged with the screw. Examples of operation
codes for which this process must be disabled: *2**, *6**

¢ Initial rundown process (process number 2)

This process is performed according to the values specified for “Initial rundown speed” and “Initial rundown
torque” in memory sheets (1) to (4). When the torque specified for “Initial rundown torque” is measured, the
controller terminates this process and proceeds to the next process. If the measured torque value exceeds the value
specified for item No. 6 “Upper limit value for torque judgment”, the controller will assume that an impact torque
has been imposed, judge the fastening operation as NG (OUT2: ON), and stop the operation. In this case, the
monitor value of monitor number “-0155” becomes 9999.

¢ Final fastening process (process number 3)

This process is performed according to the values specified for “Final fastening speed”, “Final fastening torque”,
“Final fastening angle”, and “Stall time” in memory sheets (1) to (4). If the final fastening operation for the
operation code is based on the torque control method, the controller terminates this process and proceeds to the
next process after a screw is fastened to the torque specified for “Final fastening torque”. Note that the fastening
method differs between torque-controlled fastening and torque-measured fastening. (Refer to 3-2-2.)

If the final fastening operation for the operation code is based on the angle control method, the controller
terminates this process and proceeds to the next process after the output shaft revolves through the angle specified
for “Final fastening angle”.

¢ Bit fitting process (process number 5)

This process is performed according to the values specified for “Thread fitting speed”, “Thread fitting torque”,
and “Thread fitting time” in memory sheets (1) to (4). When the time specified for “Thread fitting time” has
elapsed, the controller terminates this process and proceeds to the next process.

* Bit release process (process number 6)

This process is performed according to the values specified for “Bit releasing torque”, “Bit release angle”, and
“Bit release time” in memory sheets (1) to (4). When any of the values specified for “Bit releasing torque”, “Bit
release angle”, and “Bit release time” is measured, the controller terminates this process and proceeds to the next
process.
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4. Fastening operation flow

e Tapping process (process number 9)

This process is performed according to the values specified for “Tapping speed”, “Tapping torque”, “Tapping
angle measurement start torque”, and “Tapping angle” in memory sheets (1) to (4). After the torque value
specified for “Tapping angle measurement start torque™ is measured, the controller proceeds to the next process
when the output shaft revolves through the angle specified for “Tapping angle”. If “Sensor input operation” is
specified for “Additional operation” in the operation code, the controller proceeds to the next process when the
output shaft revolves through the angle specified for “Tapping angle ” after IN7 (External sensor signal) for
external 1/0 has turned on.

e Channel connection (process number 10)
This process performs two channel operations successively according to the values specified for “Signal output
time” and “Connected channel number” in memory sheets (1) to (4).

Value specified for item No. 25 “Connected channel number”
* O * *

T { Specifies the connection destination

channel number
Specifies “0” or “1”

¢ When the highest- When the highest-

order digitis “1” order digit is “0”
After operation is completed, the

After operation is completed, OUT4, controller outputs OUT5 for external I/

OUTS, or OUT6 for extemal 1/O is O and enters a standby state.

output for the time period specified for

item No. 24 “Signal output time”.

* OUT®6 is output when final fastening angle The controller receives IN1 to IN5
judgment is OK.

* OUT4 is output when screw height input signals for externa_l I/O from the
judgment is OK. higher-level control device and selects
the connection destination channel.

When preset time
elapses

Operation iS performed according to Tm Contl‘OlleI’ WaitS fOI’ input Of |N6 fOI’
the channel specified for item No. 25 external I/O.
“Connected channel number”.

Operation is performed according to
the channel selected by IN1 to IN5 for
external I/O.

Fig. A

Channel connection operations differ according to the values specified for item No. 24 “Signal output time” and
item No. 25 “Connected channel number”. If a fastening fault occurs with the channel before connection, the
controller will judge the channel as a fastening fault (OUT2: ON) without connecting the other channel and then
stop the operation.
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4. Fastening operation flow

¢ Synchronous fastening operation (process number 11)

After the initial rundown process is finished, the driver temporarily stops, waits for IN6 (Sync fastening
start/Continuation start) for external 1/0O, and proceeds to the final fastening process. This operation is effective
when startup timing for the final fastening processes for multiple drivers is adjusted.

* Free revolution operation in forward or reverse direction (process number 13)

This process is performed according to the values specified for “Speed for single direction”, “Torque for single
direction”, “Lower digits/angle for single direction”, and “Upper digits/angle for single direction” in memory
sheets (1) to (4). If the final fastening operation for the operation code is based on the torque control method, the
controller proceeds to the next process after the specified torque value is measured. If the final fastening operation
for the operation code is based on the angle control method, the controller proceeds to the next process after the
output shaft revolves through the specified angle.

Also, if “Sensor input operation” is specified for “Additional operation” in the operation code, this process can be
terminated by turning on IN7 (External sensor signal) for external 1/0 (examples of operation code: 3020, 4020)
or by rotating the output shaft through the specified angle after IN7 (External sensor signal) turns on (examples of
operation code: 3021, 4021).

e Fastening result judgment (process numbers 18 and 19)

Fastening results such as torque judgment, final fastening angle judgment, and screw height judgment are judged,
and output signals are output according to the judgment result.

When the process number is 18, the torque judgment result is NG completion. When the process number is 19, the
torque judgment result is OK completion.

e Other (process numbers 88, 98, and 99)

When the process number is 88, it is assumed that the screw could have been fastened until it was seated during
the tapping process, fastening is judged NG (OUT2: ON), and the driver stops.

When the process number is 98, abnormal torque (significantly exceeding the upper torque judgment) such as
impact torque is detected during the final fastening process, fastening is judged NG (OUT2: ON), and the driver
stops.

When the process number is 99, abnormal torque (exceeding the upper torque judgment) such as impact torque is
detected during the initial rundown process, fastening is judged NG (OUT2: ON), and the driver stops.
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5. Other operations

5-1 Scaling function

By scaling function you can correct actual torque output against indicated value and setting value. Note, however,
that using this function disables the tool unit calibrations performed by Nitto Seiko, making it impossible to
prove traceability. We also do not guarantee the results of using this function.

[How to set up]
Increasing the value of the “100” segment of the parameter value (*100) decreases the output torque, while
decreasing this value increases the output torque.

Example: If the value indicated by the controller is 10 N-m and the torque that is measured when the screw is
actually fastened into the workpiece is 0.9 N-m, which is lower than the value indicated by the controller, the
value that should be specified for the parameter can be calculated as below.

0.9/1.0=0.9=90%

Thus, “*090” should be specified for this parameter.

Refer to 3-8 for details on how to change parameter values.
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5-2 Operation Condition Alarm Function
This function flashes the OK/NG lamp in orange as a warning indicator when the number of fastening operations
exceeds one million times. (This warning appears when the power is turned on or at least 30 seconds after
fastening is completed.) Use this warning as a guide for regular tool unit inspections. When replacing or
overhauling a tool unit, reset the operating status of the tool unit.

Monitor number for the number of fastening times:
—0054: Last four digits of the number of fastening times (in one time increments)

—0055: First four digits of the number of fastening times (in increments of 10,000 times)

How to reset the operating status

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Press the key once to switch the monitor (or settings) display to the mode
display.

Press the @ key several times to switch to “LL000” (reset mode).

Press the a key to move the blinking digit to the digit to be set, and then
press the n key or ﬂ key to change the value to “LL019".

Pressing the key displays “00000”.

Press the a key to move the blinking digit to the digit to be set, and then
press the n key or ﬂ key to change the value to “09101”.

When the value has been changed, press the key once to switch to the

mode display. Check that the blinking digit is located at the highest-order digit
“Lm.

Keep pressing the = key until all the digits change to dots (.).
(Releasing the key returns the display to the original state.)

This completes the procedure for resetting the operating status.
Turn the power off temporarily, make sure that the display on the screen
has disappeared, and then turn the power on again.
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5-3 Torque waveform processing function

The waveform processing function determines whether fastening is acceptable or unacceptable according to the
fastening waveform. It determines whether fastening waveforms fall within the allowable range (that has been
specified for the controller beforehand) during fastening. If fastening is completed without deviating from the
range, it is judged OK. If fastening waveforms deviate from the allowable range halfway during fastening, the
operation will be stopped and judged NG. This function could detect the following kinds of error.

* Application examples
* Galling in the early stage of screw fastening: Monitoring for abnormal waveforms when the driver begins
to drive a screw into a female thread

* Obliquely oriented and seized screw: Monitoring for abnormal waveforms until the screw is
fastened completely
» Caught foreign objects: Detecting abnormal waveforms when a foreign object is

caught between the screw and the workpiece

[Caution]

For effective use of the torque waveform processing function, waveform data must be measured sufficiently
beforehand. If there is no clear difference between acceptable and unacceptable fastening waveforms, this
function will not be effective.

e Controller setup
To use the torque waveform processing function, the following setup operations must be performed on the
controller. Note that dedicated software “SD600T Communication Software” is required to configure and write
settings for torque waveform processing.
[1] Use the dedicated software to write settings for torque waveform processing to the controller.
* For details, refer to the instruction manual for the dedicated software.
[2] Change the value of “Additional operation” (the second digit from the right) in the operation code to a
number including torque waveform processing. For details, refer to 3-2-2.
Example: Changing the operation code from “0007” to “0047”

¢ How to determine whether torque waveform processing result is NG

The judgment result of torque waveform processing is valid only when OUT8 (“Waveform processing finished”)
is ON. When OUTS8 is OFF, it indicates that torque waveform processing has not finished and the output of OUT7
(“Waveform processing result OK™) is invalid.

Table: Relationship between judgment results of torque waveform processing and 1/0 output signals

Judgment result of torque waveform processing ouTs ouT7?
Invalid (fastening NG due to another cause) OFF -
OK ON ON
NG ON OFF
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e Causes of failures (NG) judged by torque waveform processing function

Causes of failures (NG) judged by the torque waveform processing function can be checked with monitor number

“-0910".
M_onltor Cause Action method
display
0000 Fastening operations other than torque waveform Check the action methods for common
processing are faulty. fastening faults.
. Check the workpiece status to find out
0001 Torque waveform processing is faulty.
any abnormal factors.
0012 . . . . Wait until communications with the
Fastening was started during communication with the
0013 . ) software are completed, and then
software (such as while waveform data was being sent). .
0014 perform fastening.
0020 Settings for torque waveform processing have not been |Write the settings for torque waveform
written. processing to the channel to be operated.
Check if the settings for torque
0021 Settings for torque waveform processing are incorrect. |waveform processing are correct, and
write them again.
0022 Trigger conditions are invalid. Reset the trigger cgnditions for torque
waveform processing.
» Correct any torque waveform
processing problems.
0051 The torque for triggering torque waveform processing | Adjust the trigger point specified for
has not been reached. torque waveform processing.
* Take measures against common
fastening faults.
» Correct any torque waveform
processing problems.
0052 Sensor input for triggering torque waveform processing |* Check the status of sensor input
has not been received. (IN7).
* Take measures against common
fastening faults.
» Correct any torque waveform
processing problems.
0053 The torque for triggering torque waveform processing | Adjust the trigger point specified for
has not been reached. waveform processing.
* Take measures against common
fastening faults.
Screw fastening was suspended during torque .
. ) » Take measures against common
0054 waveform processing (due to cycle time exceeded or for

some other reason).

fastening faults.
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5-4 Data collection function (via Ethernet communication)

5-4-1 Overview of the data collection function using Ethernet communication

Installing the dedicated software “SD600T Communication Software” on a PC allows the user to use the data
collection function.

Main functions provided by using the SD600T Communication Software
* For details on the functions, refer to 9-2 “Dedicated PC software “SD600T Communication Software”.

¢ Collecting, displaying, and saving fastening result data

This software can collect fastening result data that is sent from the controller as necessary when a screw is
fastened, and display the data in list format. The software can also save the collected fastening result data to a file,
allowing the user to view the data as many times as possible, by loading the data from the file.

[Examples of fastening results: Controller ID, date, torque value, final fastening angle, unseated screw, etc.]

e Collecting and saving waveform data
This software can collect waveform data that is sent from the controller as necessary when a screw is fastened,
and save the data to a file.

5-4-2 Connection method
Use a commercially available Ethernet cable (LAN cable) to connect the controller and PC.
The total length of the cable between the PC and the controller must be no more than 20 m.

[LAN cable]
Category 5 or higher cables are recommended. Use straight cables.

[Number of controllers connected]

Up to four controllers can be connected.

* If only fastening operation results are collected without saving waveform data, up to eight controllers can be
connected.

Data can be collected from multiple SD600T controllers

(RRTR

Hub "

Automatically collect various types of
data

(Available only in Ethernet connection
environments)
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5-4-3 Preparation for controller setup
To allow the dedicated software (SD600T Communication Software) and the controller to communicate with each
other via Ethernet, configure the following settings for the controller.

[1] Setthe Pa190 parameter (“Data collection operation settings™) to 1. After changing the settings, always turn
the controller off and then on to restart it.
* If settings are configured when there is no need to collect data, system alarm A.301 will occur when
fastening operation starts.

[2] Setitem No. 05 (“Number of data outputs”) for the selected channel in the memory sheet to a value other

than 0.
* |If this value is 0, Ethernet communication will be disabled.
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5-5 Data collection function (via CAN communication)
5-5-1 Overview of the data collection function using CAN communication

Customers who use the SD500 series controllers (equipped with the network function) can use the data collection
function only if they upgrade the SD500 series to the SD600T. Take due care as there are differences in connector
wiring and some functions between the network function and the data collection function. When this function is
used, only PC can be used as the receiving device. The dedicated software (“Data Collection Software”) must be
installed on the PC.

Main functions provided by using “Data Collection Software”
*For details on the functions of the Data Collection Software, refer to the KX/NX Driver Data Collection
Software Instruction Manual.

¢ Collecting, displaying, and saving fastening result data

This software can collect fastening result data that is sent from the controller as necessary when a screw is
fastened, and display the data in list format. The software can also save the collected fastening result data to a file
(.csv), allowing the user to view the data as many times as possible, by loading the data from the file.

[Examples of fastening result: Controller ID, date, time, fastening time, torque value, final fastening angle,
unseated screw, etc.]

¢ Collecting and saving waveform data
This software can collect waveform data that is sent from the controller as necessary when a screw is fastened,
and save the data to a file (.csv).

5-5-2 Differences with the SD500 series

* Controller-PC connection cable

The number of connector pins has been changed from six to four. For customers who use the PC connection cable
with 9-pin D-sub connectors (SD-NCC-050B) or the PC connection cable with 25-pin D-sub connectors
(SD-NCC-050A), these connectors must be replaced with the connectors provided with the SD600T. Take care to
perform wiring correctly.

Signal name
GND E @ 1] Terminating resistor
@ CAN_H B 2|0
To CAN CAN_L E_|@|o .
FG E @|d Shield

——
To ground terminal =L =
» Editing setup data is not supported

The SD500 series controllers allow setup data (memory sheets, parameters, and programs) to be edited using
“Data Collection Software”. However, setting items have been added and changed for the SD600T controller, but
“Data Collection Software” does not support these setting items that have been added and changed. To avoid the
possibility of unexpected data handling, do not use the following setup data editing functions of “Data
Collection Software”: loading settings, loading all settings simultaneously, writing settings, and writing all
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settings simultaneously.
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5-5-3 Connection method

* PC connection cable (with 9-pin D-sub connectors): SD-NCC-050B (manufactured by Nitto Seiko)
* PC connection cable (with 25-pin D-sub connectors): SD-NCC-050A (manufactured by Nitto Seiko)
* USB CAN interface: KVASER LEAF LIGHT V2 (manufactured by Kvaser)

* PCI CAN interface: LPC-485220 (manufactured by Interface Corporation )

Termlnatlng resistor inserted
g

USB CAN interface

PC connection cable TO QTOUﬂd terminal
¥ (with 9-pin D-sub
v [When USB port is used] connectors)

PC connection cable
(with 25-pin D-sub
connectors)

Ground terminal

[ — S — PCI CAN interface

[1] Connect a PC connection cable (with 9-pin or 25-pin D-sub connectors) to the CAN communication
connector on the front panel of the controller. Connect the PC connection cable to the XW4B-04B1-H1
connector (manufactured by OMRON Corporation) provided with the controller.

[2] Insert a 120-ohm terminating resistor between CAN_H and CAN_L of the CAN communication connector.

[3] Connect the shield frame ground on the controller side from the connector to the ground terminal of the
controller.

[4] Connect the PC connection cable and the USB CAN interface (or PCI CAN interface).

[Caution]

When using the LPC-485220, do not connect the ground terminal on the PC side (such as the ground terminal on
the AC power cable) to an earth ground (such as the ground terminal of an AC power outlet). Doing so may not
only prevent normal communications but may also cause the controller to malfunction, because the ground
terminal of PC may be internally grounded.

5-5-4 Preparation for controller setup
To allow the dedicated software (Data Collection Software) and the controller to communicate with each other via
CAN, configure the following settings for the controller.

[1] For the Pal70 parameter, specify the ID No. (1 to 30) of the controller as the node ID of CAN.
* If this value is 0, CAN communication will be disabled. If settings are configured when there is no need
to perform CAN communications, a system alarm (A.150 to A.159) will occur when fastening operation
starts.

[2] Setitem No. 05 (“Number of data outputs™) for the selected channel in the memory sheet to a value other

than 0.
* |f this value is 0, CAN communication will be disabled.
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6. Troubleshooting

6-1 Action taken when fastening is judged NG

This section explains the causes and action methods for fastening failures (NG) that occur when screw fastening
operations are performed according to the standard specifications. Fastening failures can occur when the status of
the machinery or workpiece does not match the driver operation (memory sheet settings).

This section presents a method that discovers the causes of fastening failures according to the operating status of
the controller.

Switching to trace mode according to the following procedure allows the user to identify the process of the
operation that stopped during fastening. See also the following pages to check the causes and action methods for
operation stoppages during each process.

[1] Pressthe key once to switch the monitor (or settings) display to the mode ::':g '15 5
display.

2] Press the key several times to switch to “H0000” (trace mode). N T T

[2] @ key ( ) HOOono

3] Pressingthe @l key once displays the program code. This will allow the user I 1

[3] gthe G key plays the prog nopoon

to identify the detailed cause of the operation stoppage.

For example, if trace mode indicates “H**00” as the process number that stopped and the program code is
“00023”, check the operation code and set values for any setting errors.

Program code

Trace mode display Cause Action method
[1] [00023] l [1] Check the operation code.
Invalid operation code is set.
[2] [00023] [2] Check for any omissions in the necessary
Z'_:;S}O Necessary settings have not been entered. setting items corresponding to the operation
setingy | [3] [00023] code.
Operation was started by specifying a [3] Check output signals for PLC or other
channel for which settings have not been equipment and wiring for external 1/O.
entered.
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Trace
mode Cause Action method
display
[1] The value specified for “Cycle time” is [1] Adjust the value specified for “Cycle time”.
smaller than the time required for
fastening.
Common |[2] [INO (Start (continuous signal)) turned off. |[2] Check the cycle time for the machinery and input
to all INO (Start (continuous signal)) until the
displays completion signal (OUT1 or OUT2) turns on.
Also, check the external 1/0 for broken wiring.
Using monitor number “-0595” or “-0596” for
external 1/0 is also an effective method.
[1] [00023] [1] Check the operation code.
Invalid operation code is set.
[2] [00023] [2] Check for any omissions in the necessary setting
H**00 Necessary settings have not been entered. items corresponding to the operation code.
(Slggt?gg;? [3] [00023] [3] Check output signals for PLC or other equipment
Operation was started by specifying a and wiring for external 1/0.
channel for which settings have not been
entered.
[1] [03590] [1] As a guide, set the same value as for “Initial
The value specified for “Torque value for rundown torque”.
checking initial revolution” is too small.
[2] [03590] [2] Disable the initial revolution check process.
H**01 The rotational speed does not rise because
(Initial load is imposed when the driver rotates
revolution ) R .
check with the bit engaged with the screw (due
process) to re-fastening or for some other reason).
[3] [03590] [3] Maintain the rotary shaft. If the shaft cannot
The rotational speed does not rise because revolve smoothly under no load condition,
the rotary shaft cannot revolve smoothly. disable the initial revolution check process as
necessary.
[1] [03990] [1] Check the teaching position, tool unit elevation
The torque does not rise because the bit stroke, and fastening thrust (pressing force).
does not engage with the screw.
[2] [03990] [2] Check the teaching position.
The torque does not rise because the
teaching position is out of alignment.
H**02 |[3] [03990] [3] Because the values specified for “Initial rundown
rﬁmilv'n The torque does not rise because the pilot speed” and “Initial rundown torque” are too
process) hole on the workpiece has been crushed. large, impact torque could be imposed. Fastening

[4]

[03990]

The torque does not rise because an
appropriate torque value is not specified
for the workpiece.

(4]

thrust (pressing force) could also be too large.
Adjust the value specified for “Initial rundown
torque”.
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Trace
mode Cause Action method
display
[1] [03108], [33803] [1] Check the teaching position, tool unit
The torque does not rise because the bit does elevation stroke, and fastening thrust
not engage with the screw. (pressing force).
[2] [03108], [33803] [2] Because the values specified for “Initial
The torque does not rise because the pilot hole rundown speed” and “Initial rundown
on the workpiece has been crushed. torque” are too large, impact torque could be
imposed. Fastening thrust (pressing force)
could also be too large.
[3] [03108], [33803] [3] Adjust the value specified for “Final
The torque does not rise because an fastening torque”.
appropriate torque value is not specified for the
workpiece.
[4] [03108], [33803], [03102], [03104] [4] Check the statuses of the workpiece and
Because foreign objects get caught or the machinery.
screw is fastened obliquely, the initial rundown
process terminates before the screw is seated,
thereby causing the cycle time to be exceeded.
[5] [03108], [33803], [03102], [03104] [5] Adjust the value specified for “Initial
Because the value specified for “Initial rundown torque”.
rundown torque” is too small, the initial
rundown process terminates before the screw is
H**03 seated, thereby causing the cycle time to be
(Final exceeded.
fo;iZ'szg [6] [03108], [33803] [6] Lowering the value specified for “Final

[7]

8]

The final fastening process does not terminate
because torque is unstable.

[03102]

Because the value specified for “Final
fastening angle” is greater than the rotatable
angle when the final fastening process is based
on the angle control method, the output shaft
cannot revolve through more than the rotatable
angle, resulting in the cycle time being
exceeded.

[03102]

Because the value specified for “Final
fastening torque” is smaller than the torque
required for revolutions when the final
fastening process is based on the angle control
method, the output shaft cannot revolve,
resulting in the cycle time being exceeded.

[7]

8]

fastening speed” makes it easier to stabilize
torque. Lowering the value specified for
“Stall time™ makes it easier to raise torque,
but doing so reduces the torque transmitted
to the workpiece, so make adjustments such
as increasing the value specified for “Final
fastening torque”.

Adjust the value specified for *“Final
fastening angle”.

Adjust the value specified for “Final
fastening torque”.
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Trace mode
display

Cause

Action method

H**05

INO (Start (continuous signal)) turned off.

Check the value specified for “Thread fitting time”

(Bit fitting and the cycle time of the machinery.
process)
INO (Start (continuous signal)) turned off. Check the values specified for “Bit releasing
H**O6 torque”, “Bit release angle”, and “Bit release time”,
(Bit release . ]
process) and the cycle time of the machinery.
[1] [32802] [1] Adjust the values specified for “Tapping
The tapping process does not terminate torque” and “Tapping angle measurement start
because the torque value specified for torque”.
“Tapping angle measurement start torque”
cannot be measured.
[2] [03102]
Because the value specified for “Tapping [[2] Adjust the value specified for “Tapping angle”.
angle ” is greater than the rotatable angle,
the output shaft cannot revolve through
more than the rotatable angle, resulting in
(HT:*S]g the cycle time being exceeded.
powess) | [3] [03102], [32107]
Because the value specified for “Tapping |[3] Adjust the value specified for “Tapping
torque” is smaller than the torque required torque”.
for revolutions, the output shaft cannot
revolve, resulting in the cycle time being
exceeded.
[4] [32107]
If “Sensor input operation” is specified [4] Check output signals for PLC or other
for “Additional operation” in the equipment and wiring for external 1/0.
operation code, IN7 of external 1/O does
not turn on.
[1] [00023] [1] Check the statuses of the workpiece and
The channel fastening result was NG machinery, and check the values specified for
before channel connection. “Final fastening torque”, “Upper torque
judgment”, “Lower torque judgment”, and
other items before channel connection.
[2] [33001] [2] Adjust the value specified for “Signal output
H**10 Because the value specified for “Signal time”.
(Channel output time” before channel connection is

connection)

too large, it is not possible to switch to the
channel connection destination.

[32106]

If 0*** is specified for “Connected
channel number”, IN6 of external 1/0
does not turn on after OUT5 of external
1/0 turns on.

[3]

[3]

Check output signals for PLC or other
equipment and wiring for external 1/O.
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Trace mode

display Cause Action method
H**11 | ING6 of external I/O does not turn on after OUT5 | Check output signals for PLC or other equipment
6}’:;2;?23“ of external 1/0 turns on. and wiring for external 1/0.
operation)
[1] [03102], [03103] [1] Adjust the value specified for “Angle for
If the value specified for “Angle for single single direction”.
direction” is greater than the rotatable angle
when revolution operations in the forward or
reverse direction are based on the angle
control method, the output shaft cannot
revolve through more than the rotatable
angle, resulting in the cycle time being
exceeded.
[2] [03102], [03103] [2] Adjust the value specified for “Torque for
If the value specified for “Torque for single single direction”.
13 direction” is smaller than the torque required
(Free for revolutions when revolution operations in
revolution the forward or reverse direction are based on
operatlon In
forward or the angle control method, the output shaft
d[fg’;:gi) cannot revolve, resulting in the cycle time
being exceeded.
[3] [03990] [3] Check the teaching position, tool unit
The torque does not rise because the bit does elevation stroke, and fastening thrust
not engage with the screw. (pressing force).
[4] [03990] [4] Adjust the value specified for “ Torque for
The torque does not rise because an single direction”.
appropriate torque value is not specified for
the workpiece.
[5] [32107] [5] Check output signals for PLC or other
If “Sensor input operation” is specified for equipment and wiring for external 1/O.
“Additional operation” in the operation code,
IN7 of external I/O does not turn on.
The fastening torque is outside the range between | Check the statuses of the workpiece and
the upper and lower limit values for torque machinery, and adjust the values specified for
H**18 |judgment. “Final fastening speed”, “Final fastening torque”,
jud(ng(:;%LtjeNG “Stall time”, “Speed for single direction”, and
completion) “Torque for single direction”. Check if the values
specified for “Upper torque judgment” and
“Lower torque judgment” are appropriate.
The screw has been fastened normally.
H**19 Note: The results of final fastening angle
(Torque | Judgment, screw height judgment, and waveform
judgment OK | ;,dgment are not included.
completion)

Check the states of OUT4, OUT6, and OUT?7 of
external 1/0.
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Trace
mode
display

Cause

Action method

H**88

The screw could have been fastened until it
was seated during the tapping process.

Adjust the values specified for “Tapping speed”,
“Tapping angle measurement start torque”, and
“Tapping angle” so that the tapping process can
terminate before the screw is seated.

If “Sensor input operation” is specified for “Additional
operation” in the operation code, adjust the height
position at which IN7 of external 1/O turns on so that
the tapping process can terminate before the screw is
seated.

If the initial rundown process terminates because
torque rises instantaneously, the screw is judged as
having been seated even before the screw is seated. In
such a case, increase the value specified for “Initial
rundown torque”.

H**98

Abnormal torque (significantly exceeding the

upper | torque judgment) such as impact

torque was detected during the final fastening

process.

Check the statuses of the workpiece and machinery,
and check whether the values specified for “Final
fastening torque” and “Upper torque judgment” are
appropriate. The smaller the value specified for “Final
fastening speed”, the more stable the fastening torque.
Adjust the settings between 10 and 50 [min™].

H**99

Abnormal torque (exceeding the upper torque
judgment) such as impact torque was detected

during the initial rundown process.

Adjust the values specified for “Initial rundown speed”
and “Initial rundown torque”.

**H**88”. Normally, the tapping process rotates the output shaft at high speed and with high torque in order to

form a tapped hole.

If a screw is fastened until it is seated, it will be fastened with an impact torque, resulting in the risk
of damaging the pilot hole on the workpiece. To prevent this problem, the operation is stopped as a

fastening failure (NG).
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6-2 System alarm
If a system error occurs on the controller, an alarm number will appear on the display and the operation will be
stopped. In this case, check the alarm number that is displayed and eliminate the cause of the error by taking
action as described below. Temporary system alarms can be reset by turning the power off. [Note 1]
While a system alarm is occurring, fastening operations cannot be started, and key operations on the
display, communications, and other operations are restricted.

* For encoder communication errors and other similar errors, it is difficult to identify the cause of the
error (tool unit, controller, or cables) by appearances. Therefore, if you have spares, replace each device
or part one by one to identify the cause of the error.

Number Name Cause Remedial method
A.0001 |watchdog timer Occurrence of system error Replace the controller.
A.0002 |Power-down Power supply shutdown Review primary power.
[1] Influence by equipment environment | [1] Review noise filter and controller
. NMI ground connection.
A.0003 [2] Occurrence of system error [2] Replace the controller.
A.0004 | Incorrect exception handling | Occurrence of system error Replace the controller.
A.0005 |EEPROM write error Occurrence of system error Replace the controller.

A.0006

Memory error 1

Occurrence of system error

Replace the controller.

[1] Encoder cable is not connected
properly

[1] Connect each connector again.

A.0007 | Tool communication error [2] Encoder cable is broken. [2] Replace the encoder cable.
[3] Tool unit is damaged. [3] Replace the tool unit.
A.0008 | Data error of tool unit The versions of controller and tool unit Replace the tool unit or the controller.

do not match

A.0009

EEPROM read error

Occurrence of system error

Replace the controller.

A.0010

Motor overload (Current)
[Note 2]

A.0011

Motor overload (Voltage)
[Note 2]

Load imposed by the tool unit is too high
for the workpiece

* Lengthen the downtime interval between
fastening points

Downtime interval that provides monitor
value 0000 for monitor number “-0240”
or “-0241”

* Replace the tool unit with the one whose
torque range is one rank above the
current range.

A.0012

Memory error 2

Occurrence of system error

Replace the controller.

A.0014

Machine type faulty

Unsupported tool unit is connected to the
controller

Replace the tool unit or the controller.

A.0015

IPM Fo

[1] Motor cable is shorted.
[2] Tool unit is damaged.
[3] Controller is damaged.

[1] Replace the motor cable.
[2] Replace the tool unit.
[3] Replace the controller.

A.0027

Position error

A.0028

Encoder error

Tool unit is damaged.

Replace the tool unit.

A.0029

Encoder communication error

[1] Encoder cable is not connected

properly
[2] Influence by equipment environment

[3] Encoder cable is broken.
[4] Tool unit is damaged.

[1] Connect each connector again.
[2] Review noise filter and controller
ground connection.

[3] Replace the encoder cable.
[4] Replace the tool unit.
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Number Name Cause Remedial method
A.0030 U-phase current sensor zero | [1] Parameter setting error [1] Check the parameter settings.
) error [Note 3] [2] Current sensor failure [2] Replace the controller.
V-phase current sensor zero
A.0031 error [Note 3]
[1] Parameter setting error [1] Check the parameter settings.
[2] Sensor cable is not connected [2] Re-connect connectors.
A 0032 Torque sensor zero error properly [3] Replace the sensor cable.
: [Note 4] [3] Sensor cable is broken [4] Replace the tool unit.
[4] Tool unit is damaged [5] Replace the controller.
[5] Controller is damaged
[1] Sensor cable is not connected [1] Re-connect connectors.
properly [2] Replace the sensor cable.
A.0033 | Torque sensor amp error. [2] Sensor cable is broken [3] Replace the tool unit.
[3] Tool unit is damaged

* Check that the ambient temperature is
between 0 and 40°C.
* Stop operating the controller for

A.0050 |IPM temperature warning Controller is overheating approximately one hour and check if the
problem recurs
* Replace the controller.

[1] CAN communication cable is not [1] Review the wiring.
A.0150 |CAN bus-off connected properly

[2] CAN communication cable is broken | [2] Replace the CAN communication
A.0151 | CAN error passive . cable. o

[3] PC software is not ready to [3] Check the communication status of PC

communicate with the controller software.

A.0152 | CAN send/receive warning | [4] Settings are unintentionally [4] If CAN communication is not

A.0153

CAN error counter

A.0154

CAN reception overrun

A.0155

CAN reception buffer full

A.0156

CAN transmission buffer full

A.0159

Other CAN module errors

configured to perform CAN
communication

CAN communication cable is too
long

The CAN ID (parameter Pa170) of
the controller overlaps that of
another controller

No terminating resistor is connected
to CAN communication cable

(5]
(6]

[7]

(8]

CAN is in poor communication
status

performed, change the value of
parameter Pa170 to 0000.

Reduce the total length of the CAN
communication cable to 20 m or less.
Change the value of parameter Pa170.

(5]
(6]

[7] Insert a 120-ohm terminating resistor
into pins 2 and 3 of the CAN
connector.

Review the CAN communication
cable.

Review the controller ground

connection.

(8]

Illegal exception processing

A.0204 (OP) Occurrence of system error Replace the controller.
A.0205 |System error (OP) Occurrence of system error Replace the controller.
A.0206 | Memory error (OP) Occurrence of system error Replace the controller.

A.0301

Abnormal stoppage of data
collection

Ethernet cable is broken

* Reconnect the cable.

* Replace the Ethernet cable.

* Check the operations of repeaters (such as
hubs).

* Check if repeaters (such as hubs) are
mixed with other local networks.

A.0302

Abnormal stoppage of data
collection

Ethernet communication error

A.0303

Abnormal stoppage of data
collection

Ethernet communication buffer error

* Check the IP address of the PC.

* Replace the Ethernet cable.

* Close the communication software once.

* Check the operations of repeaters (such as
hubs).

 Check if repeaters (such as hubs) are
mixed with other local networks.
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[Note 1]

[Note 2]

[Note 3]

[Note 4]

Before turning the power on again, wait at least five seconds after the display on the screen disappears.
Also, do not repeat turning the controller on and off continuously in a short time. Doing so significantly
shortens the service life of the product and may also result in failure.

Motor overload occurs when the load factor of the driver motor reaches 100%. For A.0010, the load
factor can be checked with monitor number *-0240”. For A.0011, the load factor can be checked with
monitor number “-0241”. This alarm occurs when it takes time to increase torque or when the fastening
cycle is too short. While monitoring the load factor, extend the fastening cycle so that the monitor value
becomes *0000” from when fastening is completed until the next fastening starts.

A current sensor error occurs when an incorrect value is specified for any of the Pa110 to Pal113
parameters or when the zero-point position of the current sensor significantly changes. The following
procedure can be used to reset the zero-point of the current sensor to the parameter value. However, if
the monitor value deviates from the factory-set parameter value by £50 or more or if this alarm occurs
frequently in a short period of time even after the zero-point of the current sensor is reset, the current
sensor could be faulty. In this case, replace the controller.

[1] Turn off the power once to reset the alarm.

[2] Check if the values of the Pal110 to Pal13 parameters are the same as the factory settings.
(Refer to the memory sheets and parameter sheets enclosed during shipping.)
— If any values are different, reset the parameters to the factory settings.

[3] Check that the driver is stopped.

[4] If the alarm number is “A.0030":
Read the monitor value of monitor number “-0220” and set the Pa110 parameter to the value that
you read.

[5] If the alarm number is “A.0031":
Read the monitor value of monitor number “-0221” and set the Pal12 parameter to the value that
you read.

(Because the monitor value that is displayed fluctuates within a certain range, read an intermediate
value and specify it for the parameter.)

A torque sensor error occurs when an incorrect value is specified for any of the Pal35 to Pal41
parameters or when signals from the torque sensor are abnormal. The following procedure can be used
to check the parameters:

[1] Turn off the power once to reset the alarm.

[2] Check if the values of the Pal35 to Pal4l parameters are the same as the factory settings.
(Refer to the memory sheets and parameter sheets enclosed during shipping.)
— If any values are different, reset the parameters to the factory settings.

[3] Check that the driver is stopped.

[4] Check that no load is imposed on the rotary shaft of the driver (for example, there is no load
imposed by the shaft that is twisted).

[5] Check the monitor value of monitor number *-0222” and the value of the Pal136 parameter.
If the monitor value of monitor number “-0222” differs from the value of the Pa136 parameter by
+80 or more, the torque sensor could be faulty. In this case, replace the tool unit.

(Because the monitor value that is displayed fluctuates within a certain range, read the minimum and
maximum values.)
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6-3 Other problems

Problem

Controller state

Check points

Action method

Driver does not rotate
(Unstable revolutions)

OK/NG lamp: Unlit

[1] Primary power supply

[1] Check if the controller power
lamp is lit.

[2] Fastening operation status

[2] Display trace mode “H****”
and take action according to the
process number.

[3] Output signals of PLC, etc.
Wiring of external 1/O

[3] Check if INO (Start (continuous
signal)) of external 1/O is sent.
Check PLC (or other
equipment) for sequence errors
and external 1/O for incorrect
wiring.

Using monitor number “-595”
or “-596” for external 1/0 is
also an effective method.

[4] Motor cable breakage,
damage to tool unit

[4] Replace the tool unit or motor
cable.

OK/NG lamp: Lit in red

[1] Fastening operation status

[1] Display trace mode “H****”
and take action according to the
process number.

[2] Fastening time settings

[2] Adjust the value specified for
“Cycle time”. Check the cycle
time for the machinery and
input INO (Start (continuous
signal)) until the completion
signal (OUT1 or OUT2) of
external 1/O turns on.

[3] Output signals of PLC, etc.
Wiring of external 1/O

[3] Check PLC (or other
equipment) for sequence errors
and external 1/0 for incorrect
wiring.

Using monitor number “-595”
or “-596” for external 1/O is
also an effective method.

[4] Motor cable breakage,
damage to tool unit

[4] Replace the tool unit or motor
cable.

The power does not turn on
(The power lamp and display
do not light up)

Primary power supply

Check the main power supply and
AC input power cables of the
machinery for broken wiring.

If there is no problem with these
cables, the controller could be
faulty.
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Problem

Controller state

Check points

Action method

When the power is

OK/NG lamp: Flashing in

“LP***" indicates parameter mode.
If “LP***” appears when the power is turned
on, the settings of the parameter corresponding

turned on, “LP***” red Parameters to the number indicated by “***” are incorrect.
appears on the display. Make corrections by referring to the memory
sheets and parameter sheets enclosed during
shipping.
0: Anew tool unit has been connected.
1: Parameter information of the tool unit does
not match that of the controller.
. 2: Information of the tool unit does not match
When the power is that of the controller
turned on, “000E.*” 0: Tool unit '
appears on the display. 1: Parameter . .
bp Ispiay. 2 Tool unit Pressing the Enter key overwrites the
(*:0.1, or 2) ’ information of the controller with the
B information of the tool unit
Before pressing the Enter key, reconfirm that
the information of the tool unit can be applied to
the controller.
Check the statuses of the workpiece and
Abnormal torque .
(significantly exceedin machinery, and check whether the values
9998 appears on the g y . g specified for “Final fastening torque” and
. the upper torque judgment) w . " .
display of the . Memory sheet Upper torque judgment” are appropriate. The
such as impact torque was o s .
controller. . . smaller the value specified for “Final fastening
detected during the final " .
fastening Drocess speed”, the more stable the fastening torque.
gp ' Adijust the settings between 10 and 50 [min~].
Abnormal torque
(exceeding the upper
9999 appears on the . . . .
. bp torque judgment) such as Adjust the values specified for “Initial rundown
display of the . Memory sheet Y e o
impact torque was detected speed” and “Initial rundown torque”.
controller. . o
during the initial rundown
process.
Adjust the values specified for “Tapping
speed”, “Tapping angle measurement start
torque”, and “Tapping angle” so that the tapping
process can terminate before the screw is
seated.
If “Sensor input operation” is specified for
“8888” appears on the | The screw could have been “Additional operation” in the operation code,
display of the fastened until it was seated | Memory sheet adjust the height position at which IN7 of

controller.

during the tapping process.

external 1/O turns on so that the tapping process
can terminate before the screw is seated.

If the initial rundown process terminates
because torque rises instantaneously, the screw
is judged as having been seated even before the
screw is seated. In such a case, increase the
value specified for “Initial rundown torque”.
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8. Tables of correspondences between operation codes and memory sheet
setting items

8. Tables of correspondences between operation codes and memory
sheet setting items
The following tables summarize the item numbers of the setting items that must be specified for each operation
code. Refer to Chapter 3 for details on setting items and setting details.
For example, the following setting items are required when the operation code is “0007”":
Memory sheet (0): Item Nos. 01 and 02
Memory sheets (1) to (4):  Item Nos. 00, 01, 02, 03, 06, 07, 08, and 09

If a value between 4 and 7 (torque waveform processing enabled) is specified for “Additional operation” (the
second digit from the right) in the operation code, the setting items of this operation code are the same as those of
an operation code that is determined by subtracting 40 from that operation code.
For example, if the operation code is “0047”:
0047 - 40 = 0007, which means that you are supposed to refer to the row of “0007” in the
following table.

List of setting items by operation code User setting value must be input for the item No. marked with O.
A... Operation varies depending on whether each setting item is specified.

Operation | Memory sheet (0) Memory sheet (1)-(4)

code Item No. Jtem No. Remarks
00[01]02]00(01]02[03[04]|05[06]07]|08[09]10|11[12]13[14[15]16]17[18]|19|20(21]22|23[24]|25[26[27]|28]29

0000 O|O|0|0[O|O AO[O|O]O AlAIA|A

0001 O|0O|0O|0|0|0|0|A|O|O (@] AlAalala

0002 O[0]O|O|0|O A|O[O|O|O AlA|A|AATA

0004 O|0o|0|0|0o|0|0o|A|O|O (@) Alalalalala

0005 OlO|0O[0[0]|0|0|A[O[O o A|A[A[A

0006 O[0]O|O0|O[0|l0|A|IO[O (@] AlAlAalAAlA

0007 O|O|O0|0|O[O AlO|O|A[O Alalala

0008 OlO|0[0[0O|O AlO[O|A]|O AlAlA[A|A]A

0010 O|O|O|0|O[O AlO|O|O|O Alalala

0011 OlO|O|O|O|O|O|AIOIO (@] Alalala

0012 O|0|O|O[0O[O AlO|O|O[O AlA|A|AAlA

0014 Oolo|o|o[o[o|o[alO|O (@) Alalalalala

0015 O[O|O]|0|0[O[O]|A]|O|O o AlA[A[A

0016 Ol0|O|O[OI0]|0|A[O|O (@] AlAalalalAalA

0017 O|O|lO|0|O|O A|O|O|A[O AlAlAlA

0018 (o] Kol KelNelKe]Ke) AlO|lO|IA[O AlAlA|AIAlA

Operation Memlurv Sneel © Memory sheet (1)—(4)

code e ttem No. Remarks
00/01/02]/00/01[/02]|03]04[05{06|07[08{09|10[11]|12|13]|14]|15[16[{17]18]19][20]|21]|22]23]|24[25|26]27[28]29

0100 O|0|O|0|0|O A|lO|O[O|O|O[0O|O|O AlAalAla

0101 O|0|0O|0|0|0|0|A|O|O [e]Ko]Xe]l el K6) AlA|ALA

0102 O|0|lO|0|0| O AlO|O|O[O|0O|O|0O|O AlA|A[A[AA

0104 Olo|o[0|0|0[0[AIO]|O OlO0|0|l0|O AlAlAalAALA

0105 O|0|0|0|0|0|0|A|O|O O[O|0|0[O AlAIA|A

0106 O|O0|0[0[0]|0|0|A[O[O O|0[0O[0]|O A[A|A[A[AA

0107 (e]Kke] kol el Kol 6) AlO|O|A[O|O|O[O|O AlAIAIA

0108 O|O|O|0[O|O AlO|O|A[O|O|O[O|O Alalalalala

0110 [e]lNe] KelielNe]lKe) AlO|O|O|O[O|0O|O[O AlAalala

0111 O|0o|0|0|0|0|0o|A|O|O O|0[0|0|O A|A[A]A

0112 O|O|O0|0|O[O A|O|O|O[O[O|O[O[O Alalalalala

0114 (elie]feolkellelNo] kel VN Ko]Ke] O|0|0|0|O AlAlAlAlAlA

0115 olo|o|ololololalO|O O|O|0[0]|O AlA|A[A

0116 O[O|O|O[O[O[O[A[O|O O|O|O[0]|O Alalalalala

0117 0|0l 0|0|O|O AlO[O[A|O|O[O|O|O AlAlAlA

0118 O|0|O|0|O|O AlO|O[A|O|O[O|O|O Alalalalala

0120 O[O|O|0| O[O AlO|O|O[O|0O|O A AlAl Al A

0121 O|0|O|O[O|0]|0|A[O|O [e]NelKe] A AlAlAlA

0122 O|O|O[0|0O|O AlO|O[O|O|O[O A Alalalalala

0124 O|0|O|0|0|0|O[A|O]O O[O0 O A AlAlAAIAlA

0125 OlOlO[O|0|0[O[A|O|lO (o]NelNe) A AlAalal A

0126 Ol0|0[0|0|0|0|lA|O|O [e]Xe]Ke) A AlalalAalala

0127 O[0O]|0|O[0O|O AlO|O|A|O|O|O A AlA|lAA

0128 OlOo|0[O|0|O AlO|O[AlO]|O|O A Alalalalala

0130 [e]lKe] felielKe]lle] AlO|O|O[O|O|O A Alalala

0131 O[0]O|O|0O[0|O|A|O[O [e]kel e} AN AlAlAlA

0132 (e]Kke] fol kol Ko]6) AlO|O|O[O|O|O A Alalalalala

0134 OlO|O|O|0O|0O|O|AIO[O 0|00 A Alalalalala

0135 O[0]0|0|O[0|0|A|O[O [e]lelXe] A AlAlAlA

0136 OlO|O|O0|O0|0|O0|AIO[O O|0|0 A Alalalalala

0137 O|O|O0|0|O[O AlO|O|A|O[O]|O A AlAalala

0138 (o] kel felKel Kol Ke) AlolOo|Aa[O|lO|O A Alalalalala
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setting items

User setting value must be input for the item No. marked with O.

List of setting items by operation code

A... Operation varies depending on whether each setting item is specified.
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Tables of correspondences between operation codes and memory sheet

8.

setting items

User setting value must be input for the item No. marked with O.

List of setting items by operation code

A... Operation varies depending on whether each setting item is specified.
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Tables of correspondences between operation codes and memory sheet

8.

setting items

User setting value must be input for the item No. marked with O.

List of setting items by operation code

A... Operation varies depending on whether each setting item is specified.
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Remarks
Remarks

A... Operation varies depending on whether each setting item is specified.

User setting value must be input for the item No. marked with O.

Tables of correspondences between operation codes and memory sheet

setting items

Memory sheet (0)
Memory sheet (0)

R 2
2 g
X R
g g
RHEEEIEEEEEEENE I EN NI EE IR EEEECEEEEE I EEENEEE
SHIEEREEEER R I E I R R E N EEREE
l<I<[<[<<<I<I<I<l<G R < <<< << < L ] < < < << ]« <
<<« <<l <l <<l [~ <<l <l << << << << << << << <] <] <
|l R << << < @< < << << << << <] <<
<<« <<l <<l | (=]l << << <l << << <] << << << << << <] <] <
=|o[o|dd[ojodojdojodoada||  [2[o]oo/olod/o[c/o0/ojc|d0[0[o]d/oloojojojold/olcjoo[o[add)
=|d|0[ojcjojddolddoloaadd||  [2]ddc[o[c|odd|o[c[c|o|d0/0[c[0o]ojo|d[cjojo|odjo[c[ojo[od
- |=[9ldololddlojolojojalojo|qd|9|| . [=|o|oojaloojd|o|ojojolo|o{oloo|djololojojojojojo|ojojolojo[olo
T e T |e
e e
B HE
e ¢ [2|oojo]o]0]0]0]a|ojo]o][0]0]0[0[0/<<<|<[<[<[<[<[<[< q
= P CEEEEEEEER oo
- ECEEEEEEEEER CEEEEEEEEEER 0
2 ECCEEEEEEEEE CEEEEEEEEEEE 0
BEEE do[g ol [g[9dddcloodddq CEEEEEEEEEER 0
gld |9 <9 IBRECHE EEHE << o <o <
NEEEEEEERE dd9o|| [s[90/coddc/oodd 0lojo[o[oo|ojojojo[ojoojdjo[o[ojo
BEEEEEEERE CECEINNECEEEEEEEEER 0l0[0/o|o[oolojojojadjo[o[olo[d[o
sl <[<[<|<<[<[<<]< R I EEE R EEEEEERE <<« <<l << <<l <<l <[<]<]«
3 SEE g SHEHE o [ddo d |99
BEEEEEEERE CECEINNECEEEEEEERER 0|0[0/o|o|o[ojojojojo|djo[ojojojojo
NEEEEEEEER doda|| [glooodo/cododd 0lo[0[o|d/o[oojojolodjo[ojojd/d[o
EEEEEEEERE dd9q|| [g[90coddcloodd 0lojo[d[ojolojojd[c[ojoodd[[oo
BEEEEEEERE CECEIECEEEEEEEEER 0l0[0[o|ojojojojojojodjo[ojojojoo
BECCEEEEERE CCEEIENECEEEEEEEERE 0|90/ [ojoojojo[o[ojojodo[[do
HEFEEEEEERE FEEEIEAEEEEEEEEEEEE EEEEPEEECEEEEEEERR
8 8

code

2000
2004
2005
2006
2007
2008
2010
2011

2012
2014
2015
2016
2017
2018

code

2100
2105
2106
2107
2108
2110
2112
2114
2115
2116
2117
2118
2120
2121

2122
2124
2125
2126
2127
2128
2130
2131

2132
2134
2135
2136
2137
2138

List of setting items by operation code

Operation
Operation

8.

82




Tables of correspondences between operation codes and memory sheet

8.

setting items

User setting value must be input for the item No. marked with O.

List of setting items by operation code

A... Operation varies depending on whether each setting item is specified.
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8. Tables of correspondences between operation codes and memory sheet
setting items

A... Operation varies depending on whether each setting item is specified.
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9. Communication function

9. Communication function

9-1 Serial communication (automatic transmission of fastening results)
After fastening is completed, fastening results (such as torque data, final fastening angle data, and unseated screw
data) can be automatically sent as serial data to external control devices (such as PLC).

9-1-1 Connection method
In the case of connection by RS485 (or RS422), please connect controller and external control devices (such as a
PLC) with 1 to 1. (Refer to 9-1-2 for the structure of output data.)

Terminating
resistor inserted

== Shield

|

To Sequencer or
RS-485 port of PC

ol @) 08 )

.
I,

Terminating
resistor inserted

485 Terminal layout

—=Pow- U

\
\
\
0|6
&3 RxD- ‘
\
O Tx0+ [ Terminating Shield
\
To Sequencer or
RS-422 port of PC

D
Lm
n =
p ]l sen| (8 5
[* | LQ ooo B
3| RxD+ Wr 2 Oo
vo o4
Ea 4 resistor inserted
Terminal block Connectors Y_l = /s
(accessory) \ . FJ ==
OMRON XW4B-05B1-H1 | SDB00T =
_ wrre o cam, (i Tcg
o erminatin
= |® 45 || resistorinsergt]ed

[422 connection]

SD600T controller

In case of QJ71C24 *  The shield at only one end of each communication cable must be connected to a ground terminal or floor ground.
(Serial communication unit (Both ground terminals of the controller must not be connected with a shield.)
by Mitsubishi Electric co.)
T - -1 = = 7" 7
| | | |
| 1200 | | 1200 | -
| = SD800T | | SD800T
: | 480 I | 40
| ARA | A AHIA il
| koA I 1 BdeH | [ROA el LRl
| RO | | [RxD= | RDE r RxD-
I sE i L—56 | |— I g6 - L 5G] |~
| [FG ; T |
|
| F& |[485 connection] ? 2[] a | £G |[422 connection] ?'2[] a
b _I L -

[Communication port settings: 9600 bps, 8 bits, 1 stop bit, no parity]

[Terminating resistance value: 110 to 130 Q]

[Cables listed for reference: U-TKVV BSAWG22 x 2P manufactured by Tachii Electric Wire Co., Ltd.
FKEV-SB 03 sq x 2P (AWG22, shielded twisted pair cable with two pairs of wires)
manufactured by Fuji Electric Wire Industries Co., Ltd.

[Connector provided: XW4B-05B1-H1 manufactured by OMRON Corporation]

[Caution]

* The shield at only one end of each communication cable must be connected to a ground terminal or floor
ground.
(Both ground terminals of the controller must not be connected with a shield.)

* The number of connector pins differs between the SD550 series (6 pins) and the SD600T (5 pins). When
replacing an SD550 series controller with an SD600T controller, take care to perform wiring correctly.
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9. Communication function

9-1-2 Checking the data structure as preparation for controller setup

Transmission data is classified into data that is sent as fastening results after fastening is completed and data that
is sent as string “START” before fastening is started. The data structure of fastening results is divided into three
types according to the memory sheet settings. See “Table: Relationship between set values and data structure” and
“Data configuration (1)” to “Data configuration (4)” below.

* Changing the following memory sheet settings changes the data structure. After changing any settings, always
check if the data structure is the same as the intended data structure.

* Item No. 5 (“Number of data outputs™)
This item specifies how many times data can be sent in a single operation. It can also specify whether to
send string “START”.

* Item No. 20 (“Screw height judgment 1”), item No. 21 (“Screw height judgment 2”)
If item No. 21 (“Screw height judgment 2”) is set to “0000”, judgment will be disabled and screw height
judgment data will not be sent.

* Item No. 22 (“Upper final fastening angle judgment”), item No. 23 (“Lower final fastening angle
judgment”)
If item No. 22 (“Upper final fastening angle judgment”) is set to “0000”, judgment will be disabled and
final fastening angle judgment data will not be sent.

Table: Relationship between set values and data structure

Memory sheet setting item Setting value™*!
Number of data outputs (Item No. 5) *001-*005 0000 | 1***
Screw height judgment (Item Nos. 20, 21) X O X O - -

Final fastening angle judgement (Item Nos. 22,
23)
Figure number corresponding to the data

structure of transmission data

[Note 1]: “*” means an arbitrary numerical value.
“0” means a certain value having been set, and “x” means the value not having been set.
[Note 2]: The data are not transmitted.

X X (@) O — —

1) 2 @ | ™ @
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9. Communication function

[ Data configuration ]

(1)When fastening operation only

1 2 3 4 5 6 7 8 9 10 11 12
1 byte Torque
Judgment

Space Torque data 5 bytes Space 2 bytes Space | RET | LF

— P P 4P PP
OK :0x4f Ox4b
(0x20) (0x30 to 0x39) (OXZO)(NG-Ox4e 0x47) (0x20) (0x0d) (0OxOa)
12 bytes Data

-t -
e Data transmission example ~_00100_OK__

(2)When fastening operation with screw height judgement or final fastening angle judgement

1 2 3 4 5 6 7 8 9 10
1 byte Torque
Judgment
Space Torque data 5 bytes Space 2 bytes Space
P>
OK:0x4f Ox4b
(0x20) (0x30 to 0x39) (0x20) (NG: Ot O 47) (0x20)
22 bytes Data
i )
-
11 12 13 14 15 16 17 18 19 | 20 | 21 22
1 byte Screw height judgement or . dScrewtheigXt |
Angle judgement data Ju ggmden or Angle
. bvtes Judgement
Sign S by Space 2 bytes Space | RET LF
?_>O<20 {4 b 4+—P<4“—P> 4> <4< >
pace: 0x OK:0x4f Ox4b
( . ox2d ) (0x30 to 0x39) (0x20) (NG:Ox4e Ox47) (0x20) (0x0d) (OxOa)

e Data

transmission example

__00100__OK 00150__ OK__
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9. Communication function

[ Data configuration )

(3)When fastening operation with final fastening angle judgement and screw height judgement

1 2 3 4 5 6 7 8 9 10

1 byte
Torque
Judgment
Space Torque data 5 bytes Space 2 bytes Space
—> < >
OK:0x4f Ox4b
(0x20) (0x30 to 0x39) (0x20) (NG: Oxde Ox47) (0x20)

p
11 12 13 14 15 16 17 18 19 | 20
1 byte
—P
Angle Judgment
Sign Angle judgement data 5 bytes Space 2 bytes Space
—> < P4 P
. OK:0x4f Ox4b
( Spic::edx();fo ) (0x30 to 0x39) (0x20) (NG:Ox4e 0X47) (0x20)
L 32 bytes Data )
-

21 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30 | 31 | 32

1 byte Sf:rew height
judgement
Space Screw height judgement data 5 bytes Space 2 bytes Space | RET LF
— < |t ¢t P4 4P
OK:0x4f Ox4b
(0x20) (0x30 to 0x39) (0x20) (NG:Ox4e Ox47) (0x20) (0x0d) (0OxOa)

\ >
e Data transmission example : 00100 _ OK 00150 _OK 00300 OK__

(4) String sent when screw fastening starts

1 2 3 4 5 6 7

1 byte
—p

String data 5 bytes RET LF
l bt
(START:0x53 0x54 Ox41 O0x52 0x54) (0x0d) (OxOa)

< 7 bytes Data

e Data transmission example : START

* Whether to send the string depends on the value specified for “Number of data outputs”.
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9. Communication function

9-2 Dedicated PC software “SD600T Communication Software”

Dedicated PC software “SD600T Communication Software” can communicate with the controller via serial
communications (using the Mini USB connector) or Ethernet communications (using the Ethernet connector).
This software allows the user to change memory sheet settings, write the settings for the torque waveform
processing function, and perform data collection (such as collecting and saving fastening results, and collecting
and saving waveform data). For details, refer to the instruction manual for “SD600T Communication Software”.
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10. Appendix

10. Appendix

e Example of sequence creation

This chapter shows an example of a sequence that holds INO (Start signal) from the beginning to the completion of
operation. However, this does not guarantee operations based on all specifications, so create a sequence according
to the specifications that you use.

M1

X1 X2 M3
P ]
|
/ .
OouT1 ouT2 Fastening start
(OK completion) (NG completion) command
M1

Driver rotation check

G

Driver rotation check

X1 M1
4{ I | I M2
OuT1 Driver rotation check E;th]i'gg
(OK con;(pzletlon) completed
ouT2
(NG completion)
M4
Machinery cycle
time exceeded
X0
| | | / / -
Fastdqing s}art ouTo Fastening operation oUT3 Preparat |on for Fastening start
cor:]]a(lj-l.?[?;yor (Ready to receive start) completed (System alarm) machinery operation command
M3
Fastening start
command
M3| YO
. | INO
Fazge;mg:;art (Start (continuous
signal))
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