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Preface

Thank you for purchasing this product. This manual provides information about the HAKKO ATX Series
Smart Servo Screwdriver System.
This manual includes:
B Installation and inspection of servo screwdriver controller and servo screwdriver
Servo screwdriver controller structure and wiring diagram
Description of functions overview
Description of parameters
Description of sequence
Description of sources
Description of results
Description of controller
Description of tool
Description of reports
Description of Modbus communications

Troubleshooting

Inspection and maintenance

Product features:
B Multiple tightening strategies: you can customize different tightening strategies for different
tightening scenarios to achieve quality requirements.
B New generation motors: the compact design meets the need for reducing the size and

weight of the equipment structures.

How to use this manual:
Use this manual as a reference when installing, setting up, using, and maintaining the servo

screwdriver system.

HAKKO technical services:
Consult your HAKKO equipment distributor or HAKKO Customer Service Center if you encounter

any problems.



Safety precautions

Pay special attention to the following safety precautions at all times during inspection, installation, wiring,

operation, maintenance, and examination of the servo screwdriver system.

The symbols of “DANGER,” “WARNING”, and “STOP” indicate:

Warning. May cause moderate injury to personnel, or lead to severe damage or even

Danger. May cause severe or fatal injuries to personnel if the instructions are not
followed.

WARNING

malfunction of the product if the instructions are not followed.

Absolutely prohibited activities. May cause serious damage or even malfunction of the
e product if the instructions are not followed.

Installation

Operation

N

WARNING

Do not expose the product to an environment containing vapor, corrosive gas,
inflammable gas, or other foreign matter to reduce the risk of electric shock or fire.

The system must be properly plugged in to a grounded outlet.

Before plugging or unplugging the tool cable, make sure that the power to the controller

has been turned off.

This product can only be operated by professional-trained industrial assembly
personnel.

This product is designed for intermittent use. The general work cycle is run for 1 second
then stop for 4 seconds. This product includes a protection mechanism to ensure that
the acceptable work cycle (depending on the torque value and operation time) is not

exceeded.

During the operation, do not touch any rotating tool parts, or it may cause personnel injury.

Maintenance and inspection

& B Do not use cleaning fluids containing solvents to clean the tool parts or cables.

WARNING

Only authorized personnel can repair or restart the system.



Product Overview

Before using the HAKKO smart servo screwdriver system, pay attention to the
description of the inspection, nameplate, and model type. You can find a suitable servo

screwdriver system in the table in Section 1.3.

1.1 Components of the SCrewdriVer SYStEM «««««-rwuerrrmariii 1-2
1.2 MOOEI OVEIVIEW -« v rrreemrneenaet et e et et e et e e e e e e ea e 1-3
1.2.1 Nameplate information -« -« o 1-3
1.2.2  Model XPlanation -« -« - ueeeeriei 1-5
1.2.3  Product SPECIfICAtIONS -+« ++++xrrrrrrrriaaaaiiiiiiiii e 1-7
1.3 HAKKO servo screwdriver controller and servo screwdriver -« -«---.o-oeeeenee. 1-9
1.4 Part names of the servo screwdriver controller -----«---coeeenii. 1-10
1.5 Part names of the SErVO SCrEWIIVEL « -+« rt rrrrrrrrererii i, 1-12

1-1
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1.1 Components of the screwdriver system

A complete HAKKO smart servo screwdriver system includes:

(1) A servo screwdriver controller
(2) A servo screwdriver (two servo screwdrivers for dual-tool controllers)

(3) A connection cable (two connection cables for dual-tool controllers) with M16 8-pin circular
connectors on both ends. It is used for connecting the servo screwdriver to the servo

screwdriver controller.

(4) Power supply for the servo screwdriver controller:

Model Control circuit
ATX-P1 100 to 240 Vac
ATX-P2 100 to 240 Vac




ATX Series

Product Overview

1.2 Model overview

1.2.1 Nameplate information

HAKKO smart servo screwdriver system - servo screwdriver controller

®  Nameplate information

Model name — — —

Capacity specificaton — — —
Applicable power supply — — —
Rated power output — — —

Serial number — — —

Serial number - — —
R code

Firmware version — — —
Label part number — — —

B Serial number

0211 22 05 0001
(1) (2) (3) (4)

X

~

American Hakko Products, Inc.

MODEL: ATX-P1

POWER: 100W

\

INPUT: 100~240Vac 50~60Hz

OUTPUT:38Vdc 0~900Hz 3.7A

021122050001
22 (€ X
[=: —

0.41
Part No.7L7231

c_Nurfus

Intertek
HOOKXXXX

28920 Avenue Williams, Valencia, CA, 91355

MADE IN TAIWAN

A WARNING

@ USE PROPER GROUNDING TECHNIQUES.

DISCONNECT ALL POWER AND WAIT
10 MINUTES BEFORE SERVICING.
RISK OF ELECTRIC SHOCK.

DO NOT TOUCH HEATSINK WHEN
POWER IS ON. MAY CAUSE BURN.

READ THE USER MANUAL BEFORE
OPERATION.

J

(1) Model name

(2) Year of production (22: year 2022)
(3) Week of production (from 1 to 52)
(4) Production sequence in a week (starting from 0001)

1-3
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HAKKO smart servo screwdriver system - servo screwdriver

®  Nameplate information

/
ERE
- li = = = Service website
E £ QR code

Model name — — —| MODEL : ATX-12
Rated power output = = =|  QUTPUT : 2.4~12 kgf-cm 2000 rpm
Applicable power supply = = =| [NPUT : 38 Vdc 50W

Serial number — — —| 011222050001 ESD
Serial number = = — s SAFE

QR cod i
code & Part No. 7L7104

- /

— — — Label part number

B Serial number
0112 22 05 00M (1} Model name
(1) E] E] (4) (2) Year of production (22: year 2022}
. ' ' ' (3) Week of production (fram 1 to 52)
(4) Production sequence in a week (starting from 0001)

1-4
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1.2.2 Model explanation

HAKKO smart servo screwdriver system - servo screwdriver controller
ATX - P 1

1 @ (3)
(1) Product name

ATX: Servo Drive

(2) Series

P: Screw Driver P series

(3) Number of tools
1. single-tool

2: dual-tool

1-5
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ATX Series

HAKKO smart servo screwdriver system - servo screwdriver
ATX - 12

(1)

(1) Product name

ATX: Servo Drive series

(2) Torque output

Code Specifications
12 2.4 t0 12 kgf-cm
30 6 to 30 kgf-cm
50 10 to 50 kgf-cm

1-6
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Product Overview

1.2.3 Product specifications

Servo screwdriver

Model ATX-12 ATX-30 ATX-50
Torque range (kgf-cm) 24t012 6 to 30 10 to 50
Maximum speed (rpm) 2000 1100 700
Torque precision 3%
Weight 500 g

Bit specifications

6.35 mm (1/4") hex

Operating temperature

0°C (-32°F) to 40°C (104°F)

Storage temperature

-20°C (-4°F) to +60°C (140°F)

Humidity

0% to 90% RH (non-condensing)

IP rating

IP40

1-7
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Servo screwdriver controller

Model

ATX-P2

ATX-P1

Panel type

10.1" TFT LCD (IPS full viewing angle)

Resolution

800 x 1280 24-bit RGB

Display
Backlight

LED backlight

(when room temperature < 25°C, half-life > 50,000 hours)

Brightness

500 cd/m? (Typ.)

Serial communication port

1 set for RS-232, 2 sets for RS-485

Touchscreen

4-wire resistive touchscreen

Operation expectance > 1,000,000

Network interface

1 port, 10/100 Mbps auto-detection

(with built-in isolated circuit)

HDMI

1 port, HDMI 1.4a transmitter

usSB

1 USB Host Ver 2.0

Power supply

50 /60 Hz, 100 to 240 Vac

Supported number of tools

(servo screwdrivers)

DC power output

1 set DC24V; max. output: 1A per tool

Digital input / output

8 DOs (150mA max. output current)
+ 8 Dls (30 Vpc max) per tool

Output voltage

38 Ve

Continuous output current

3.7 Arms per tool

Max. instantaneous output current

15 Arms per tool

Operating temperature

0°C (-32°F) to 40°C (104°F)

Storage temperature

-20°C (-4°F) to +60°C (140°F)

Humidity

0% to 90% RH (non-condensing)

IP rating

IP20
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1.3 HAKKO servo screwdriver controller and servo screwdriver

Servo screwdriver

Servo screwdriver controller

Torque output | Max. speed Supported Power
MR (kgf-cm) (rpm) el number of tools |  supply
ATX-12 241012 2000
ATX-30 6 to 30 1100 ATX-P1 1
ATX-50 10 to 50 700
100 to
240 Vac
ATX-12 241012 2000
ATX-30 6to 30 1100 ATX-P2 2
ATX-50 10 to 50 700
List of models:
Item Model Description
ATX-12 2.4 t0 12 kgf-cm, 6.35 mm (1/4”) hex head
Servo screwdriver ATX-30 6 to 30 kgf-cm, 6.35 mm (1/4”) hex head
ATX-50 10 to 50 kgf-cm, 6.35 mm (1/4”) hex head
Servo screwdriver ATX-P1 100 to 240 Vac, 50 / 60Hz, 100W, single-tool
controller ATX-P2 100 to 240 Vac, 50 / 60Hz, 200W, dual-tool
Used for connecting the servo screwdriver to the controller
2W2140
Connection cable (3m)
(with M16 8-pin Used for connecting the servo screwdriver to the controller
2W2142
circular connectors (5 m)
on both ends) Used for connecting the servo screwdriver to the controller
2W2144
(10 m)
Flange module
(optional purchase, Used for fixing the servo screwdriver to a screw tightening
4Vv3034

including a flange

and fixing nut)

machine or a robotic arm
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1.4 Part names of the servo screwdriver controller

Single-tool (controller model: ATX-P1)

“
0 0
= =
\ 'E — A
Front view Bottom view
No. Description No. Description
Host connector
Standard RJ45 connector - connects to the a. Accesses the tightening data
@ host systems (PC/PLC/HMI) © (parameters and results)
b. Connects to the Barcode Scanner
2) Standard RS232 connector ©) Digital 1/0 port 1
Two RS485 connectors - connect to extra SLAVE-B connector - for the controller
® RS485 devices ® firmware update
HDMI output - synchronously projects the
4) 9) AC connector and switch
operation screen to an external monitor
SLAVE-A connector - for the HMI software
(5) (10) Tool-1 connector
and firmware update

1-10



ATX Series Product Overview

Dual-tool (controller model: ATX-P2)

' "y
0 0
| (o)
) =
—— ]

g =

Front view Bottom view

No. Description No. Description

Standard RJ45 connector - connects to the
Q) @ Digital I/0 port 1
host systems (PC/PLC/HMI)

SLAVE-B connector - for the controller
2) Standard RS232 connector (8)
firmware update

Two RS485 connectors - connect to extra
(3) (9) | Digital I/O port 2
RS485 devices

HDMI output - synchronously projects the
(4) (10) | AC connector and switch
operation screen to an external monitor

SLAVE-A connector - for the HMI software
(5) (11) Tool-1 connector
and firmware update

Host connector

a. Accesses the tightening data
(6) (12) Tool-2 connector
(parameters and results)

b. Connects to the Barcode Scanner

Pay special attention to the following when wiring:

1. The controller must be properly grounded to avoid the large power supply noise causing
precision error for the servo screwdriver.

2. When the power is off, do not touch the main power cable since the large capacitor inside the
controller still contains a dangerously large amount of electric charge.

3. Keep the connection cable at least 30 cm (11.8 inches) away from other signal wires.

Do not use any external capacitor, otherwise it may damage the controller.

1-11
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1.5 Part names of the servo screwdriver

(2)
(8)
(3)
(4)
(3)
(6)
(7

No. Item Description

(2) Hanging ring Used for hanging the servo screwdriver up for easy access.

(2) Connector Used for connecting the servo screwdriver and servo screwdriver controller.

3) Lever start Press this lever to start the servo screwdriver.

4) Non-slip handle Prevents the servo screwdriver from slipping out during handheld use.
Displays the current status of the servo screwdriver. The displayed status can
be adjusted through LED Light Settings.

Status
(5) Normal use: yellow
LED indicator
Tightening NOK: red
Tightening OK: green
Work light Provides solid white light under power supply. The brightness can be adjusted
(6)
LED indicator through Tool Settings.
Shaft of the servo | Used for replacing the screw bit.
7

screwdriver

Specification: 6.35 mm (1/4”) hex

8)

CW / CCW switch

Used for switching the rotation direction for the servo screwdriver between

clockwise (CW) and counterclockwise (CCW) to tighten or loosen the screws.




Installation

Follow the instructions in this chapter during installation.

2.1
2.2
2.3
24
2.5
2.6
2.7

AMDIENt StOrage CONGItIONS -+« «««++++eerrrmrrrmrriiittiaias e 2.2
Ambient INStallation CONGIIONS -+« «««««xcxrrerrtntmmmnatatetaeaaeteeeeeenenn 2.2
Mounting direCtioN @Nd SPACE -+ ++++«««xrrrrrrrreeaarmtiiiiiiiit i 2-3
The use and installation of the servo screwdriver: -« oo, 2-4
DIMIENSIONS -+« +++t e e en ettt etene e et et ea et ettt et e e e et et et e e et et e e e e e eneene 2.6
Safety precautions for using the smart servo screwdriver system «-«-«-«-.ceno. 2-8
IVIQIITEEIIANCE -+ -+« +++ + e ettt ettt ettt et ettt ettt et ettt et et 29
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Precautions:

The servo screwdriver controller must be properly grounded to avoid the large power supply

noise causing precision error for the servo screwdriver.

2.1 Ambient storage conditions

Before installation, this product must be kept in the shipping carton. In order to retain the
warranty coverage and for future maintenance, follow these instructions for storage. While the

product is temporarily not in use:

B Store the product in an ambient temperature range of -20°C (-4°F) to +60°C (140°F).
B Store the product in a relative humidity range of 0% to 90% RH (non-condensing).

B Avoid storing the product in an environment containing corrosive gas.

2.2 Ambient installation conditions

Servo screwdriver system: the ambient temperature of the operating environment should

be between 0°C (-32°F) to 40°C (104°F). The environment should be free of devices that
& generate excessive heat; no water, vapor, dust, and oily dust; no corrosive and inflammable
WARNING

gases or liquids; no airborne dust or metal particles; and the environment should be solid

without vibration and interference of electromagnetic noise.

If the ambient temperature is over 30°C (86°F), place the product in a well-ventilated
environment. During long-term operation, the suggested temperature of the operating

environment should be under 25°C (77°F) to ensure the product performance.

2-2
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2.3 Mounting direction and space

Precautions:

B Mount the servo screwdriver controller in the correct direction according to the following
illustrations, with the controller placed flat on a desktop or vertically on a wall. Incorrect
mounting direction may result in malfunction.

B For better ventilation and cooling, allow sufficient clearance space (at least 5 cm or
2 inches) between the servo screwdriver controller and the adjacent objects or walls,

otherwise the overheat may result in malfunction.

Correct
0 g
A -
WE@M-- =
EEETETY w TR
L Ld
1® ® [ J
—= R = I8t
L
Placed flat on a desktop - Mounted vertically on a wall -
with the panel display facing up with the connectors at the bottom
(install with M4 screws)
Incorrect
b 0
L L] 5
]
Placed flat on a desktop - Mounted vertically on a wall -
with the panel display facing down with the connectors on top
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2.4 The use and installation of the servo screwdriver

The servo screwdriver can be used as a handheld or fixed device.

Installing for fixed use:

Attach the flange (A) of the flange module to the screwdriver shaft, then tighten the fixing nut (B)

(55 to 60 kgf-cm). You can use the module for the screw tightening machine or robotic arm
applications.

Installing the bit:

1. Pull out the collar (A).
2. Insert the bit (B).

3. If you are unable to insert the bit, rotate the bit to an angle that can be inserted.



ATX Series Installation

Installing the connection cable:
The connection cable is used for connecting the servo screwdriver and the servo screwdriver
controller. Note that the bending radius (r) should be no less than 60 mm (2.36 inches) when

bending the cable.

As shown in the following figure on the left, when attaching the connection cable to the servo
screwdriver, align the poka-yoke bump on the cable connector with the poka-yoke bump on the
screwdriver connector, then tighten the cable connector nut clockwise. While attaching, avoid
impacting the pins of screwdriver connector (as shown in the following figure on the right),

otherwise, it may cause the screwdriver to malfunction.
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2.5 Dimensions

Servo screwdriver controller

Ly

251 5 (9.9)

—
15 Predd W

(0.08 1211 (477

Servo screwdriver

L 26.2

40.0

200 (7.87)

187 (7.36)

2495 (9.82)

45
“0.12)
A-M4

45
? (012)

f = 11 | 11 = |

=R

Unit: mm (inch)

M16*0.75

Unit: mm (inch)
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Installation

Servo screwdriver (with the flange module as an optional purchase)

'\ue‘mur} for connecting
with automation equipment.

/,//» ‘ \\ 2520040, 10
4

\

'& 56, 00£0. 15

1 ]
‘V R /

T T~ 24073%

e S

7 M25XP1.0
- LENGTHS (0.31)

Flange module (optional purchase, including the flange and fixing nut)

Unit: mm (inch)

-
2-6.3 =8
(2- ©0.25) H3 34+0.15 o
4002 N (1.34 £0.006)
4-02 73 -
4-20.08 100008 y ?36+0.2
( o) . m“g (21.42 +0. 008)\
2o
[ ] = t4 )
1 B o5 C
Bl
I 1720.1 |
@52+0.15 (0.67 £0.004) | |
(22.05 +0.006)
15°
A 4 4
N NN [ %:n
ﬁAA - )
o938 | | |3 E
. - — o . .
(20.98 ~53%%) = b
+| H N
BB ©|J c-C =)
o

Unit: mm (inch)
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2.6 Safety precautions

The HAKKO servo screwdriver system is designed for industrial applications. It is necessary that
you fully understand the system specifications and operation manual. For your safety of the
operator and mechanical equipment and correct use, read the manual, specifications, and

precautions for the servo screwdriver system carefully before installing.
The safety precautions are as follows:

Handling, mounting, and storage

B When handling the servo screwdriver, hold the body of the screwdriver instead of only
holding the cable or the shaft.

B Do not impact the shaft of the servo screwdriver. Impact force will damage the shaft and the
motor attached at the rear end of the shaft.

B The shaft of the servo screwdriver is not waterproof or oil-proof. Do not use, install, or store
the servo screwdriver in an environment with high humidity or contains water, oily liquids,
corrosive or inflammable gases.

B The material of the servo screwdriver shaft is not rustproof. Although rustproof oil has been
applied to the shaft during the manufacturing process, you must check the shaft condition
and apply rustproof oil every three months if storing the motor for more than six months.

B Ensure that the environmental conditions for storing the servo screwdriver conform to the

specifications written in this manual.

Operation

B The servo screwdriver operation is controlled by the servo screwdriver controller. Do not
directly connect a commercial power supply (100 / 220V, 50 / 60 Hz) to the circuit of the
servo screwdriver, otherwise the servo screwdriver will not operate normally and may be

permanently damaged.

B Follow the specifications when using the servo screwdriver. The operation temperature of
the servo screwdriver must not exceed the specified range.

[ | The material of the servo screwdriver shaft is not rustproof. To ensure a longer service life,
apply rustproof oil during operation.

[ | If any odor, noise, smoke, heat, or abnormal vibration occurs during operation, stop the
servo screwdriver and turn off the power immediately.

[ | Before replacing the servo screwdriver or the connection cable, be sure to first turn off the
power of the servo screwdriver controller. Otherwise, it may damage the servo screwdriver
or the connection cable.

B Keep the operating environment clean and tidy to prevent difficulty in operating the servo

screwdriver or servo screwdriver controller.
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Installation

B The connection cable must be properly connected and fixed to avoid cable damage from

entangling or tripping hazard from loose cables.

B Wear safety goggles when using electric assembly tools.

Others

[ | Do not use the servo screwdriver, connection cable, or servo screwdriver controller for

purposes other than those specified in this manual. lllegal or improper use may cause

personal injury or damage the product and its parts. It will also void the warranty.

B Do not disassemble or attempt to repair the servo screwdriver controller, servo screwdriver

or their parts without authorization, otherwise it may cause personal injury and will void the

warranty.

2.7 Maintenance

The recommended maintenance cycle and maintenance measures of the servo screwdriver

system under normal use are as follows:

Maintenance cycle

Maintenance measures

Every 250,000
Tightening + Loosening count
or one year of use

Precision calibration and maintenance

Every 1,000,000
Tightening + Loosening count

It is recommended to send the servo screwdriver system back to
the distributor or HAKKO for maintenance and repair

2-9
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Wiring

This chapter illustrates the power supply circuit, connectors, and the wiring method of

the ASA Tools smart servo screwdriver system.

3.1 SYSIEM COMMECHON -+ +rrrrrreesrrrrreasatttrt et 3-2
3.1.1  CONNECHON QIAGIAMS «++«««xrressrrrrreaamsnnrreaaaniiitea st e e e e 3-2
3.2 WIFNG fOr 1/O COMMEGIOT «++«++++sxrreeaaasstrreaaaasiiiee e et e e 3-3
I IR T 1[0 Mo s Ty o) T 3-3
3.2.2  Signal explanation for /O CONMECIOT «++«««««xxx rrrrrressmmrireaanniiieeasnees 3-5
3.2.3  WIiMNG QIGTAMS ««««x++srrrreeaansnnnnnaaasiiiita ettt e 3-6
TR T 2 T2 2 PP 3-8
3.4 RS485 (USE fOr EXEENSION) «++rrerrrrresstrrraisirtiiiiita it 3-9



Wiring

ATX Series

3.1 System connection

3.1.1 Connection diagrams

Single-tool
(controller model: ATX-P1)

Dual-tool
(controller model: ATX-P2)

-
0 1]
=] =
- L.
B ™ - - el

1=
1=

&
NG
Yl
T

Installation precautions:

1. Make sure that the power supply and wiring (using M16 8-pin connection cables) are correct.

2. When an alarm occurs or when in emergency stop, press the switch next to the AC power

connector on the servo screwdriver controller to power off the controller and the screwdriver.
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3.2 Wiring for I/O connector

3.2.1 1/O connector

You can define 8 digital inputs (DI) and 8 digital outputs (DO) for each tool to achieve highly
flexible communication between the host system and the servo screwdriver controller. Refer to

Section 3.2.3 for details. The pin assignments for the controller are shown as follows:

BB

IINRNNNNNNNNNEND

IS | S | S | S | S | S | | N | | N | | S| S | | |
= B (2

| o G
1700000000 000000O008 32

(1) DIGITAL I/O-1 connector (female); (2) DIGITAL 1/0-1 connector (male)

Pin assignment:

Pin Signal Description Pin Signal Description
Power output (+
1 DO_24V_A (24V £ 1002) *) 17 NC N/A*
2 DO_A1+ Digital output (+) 18 DO_A8+ Digital output (+)
3 DO_A1- Digital output (-) 19 DO_A8- Digital output (-)
4 DO_A2+ Digital output (+) 20 DI_A1 Digital input
5 DO_A2- Digital output (-) 21 DI_A2 Digital input
6 DO_A3+ Digital output (+) 22 DI_A3 Digital input
7 DO_A3- Digital output (-) 23 DI_A4 Digital input
8 DO_A4+ Digital output (+) 24 DI_A5 Digital input
9 DO_A4- Digital output (-) 25 DI_A6 Digital input
Common pins for
10 DO_A5+ Digital output (+) 26 COM_A+ reference of DI_A1 to
DI_A6
11 DO_A5- Digital output (-) 27 DI_A7+ Digital input (+)
12 DO_A6+ Digital output (+) 28 DI_A7- Digital input (-)
13 DO_A6- Digital output (-) 29 DI_A8+ Digital input (+)
14 DO_A7+ Digital output (+) 30 DI_A8- Digital input (-)
15 DO_A7- Digital output (-) 31 NC N/A*
Power output (-
16 NC N/A* 32 PGND 24V + 1002 gr(ozmd)
Note:

1. N/Aindicates that this terminal is for internal use only. Do not connect, or it may damage the controller.
2. You can connect the wires of the bit selsector to Pin 20 - 25 and 27 - 30, refer to Section 9.2 and 9.3

for its settings.
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BB

B H ) (2

e e o e I
170000000000000000 32

(1) DIGITAL I/0O-2 connector (female); (2) DIGITAL 1/O-2 connector (male)

Pin assignment:

Pin Signal Description Pin Signal Description
Power output (+

1 DO_24VB | s 002 ) (*) 17 NC N/A*

2 DO_B1+ Digital output (+) 18 DO_B8+ Digital output (+)

3 DO_B1- Digital output (-) 19 DO_B8- Digital output (-)

4 DO_B2+ Digital output (+) 20 DI_B1 Digital input

5 DO_B2- Digital output (-) 21 DI_B2 Digital input

6 DO_B3+ Digital output (+) 22 DI_B3 Digital input

7 DO_B3- Digital output (-) 23 DI_B4 Digital input

8 DO_B4+ Digital output (+) 24 DI_B5 Digital input

9 DO_B4- Digital output (-) 25 DI_B6 Digital input
Common pins for

10 DO_B5+ Digital output (+) 26 COM_B+ reference of DI_B1 to
DI_B6

11 DO_B5- Digital output (-) 27 DI_B7+ Digital input (+)

12 DO_B6+ Digital output (+) 28 DI_B7- Digital input (-)

13 DO_B6- Digital output (-) 29 DI_B8+ Digital input (+)

14 DO_B7+ Digital output (+) 30 DI_B8- Digital input (-)

15 DO_B7- | Digital output (-) 31 PGND ?2‘1"\"/6; c;‘g;)”;r(;{m 9
Power output (-

16 NC N/A* 32 PGND 24V £ 1002 gr(ozmd)

Note:

1. N/Aindicates that this terminal is for internal use only. Do not connect, or it may damage the controller.
2. The bit selsector can be assigned to Pin 20 - 25 and 27 - 30, refer to Section 9.2 and 9.3 for its

settings.
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3.2.2 Signal explanation for I/O connector

The signals listed in the previous sectionare described in the following table in detail.

General signals:

Wiring method

Signal Pin Description (refer to
Section 3.2.3)
Both NPN and PNP wiring can be used.
DIGITALI/O-1 1 1) st use with COM_A+).
DI_A1to A6 20, 21, 22 . C3/C4
23’ 24’ 25’ DI_A1 to A6 are for power input. Must use
e external power supply (24V £ 10%).
Both NPN and PNP wiring can be used.
DIGITAL l/0-2 (must use with COM_B+).
DI_B1to B6 20, 21, 22 . C3/C4
23’ 24’ 25’ DI_B1 to B6 are for power input. Must use
e external power supply (24V £ 10%).
DI A7+ DIGITAL /O-1 | NPN: DI_A7+/A8+ /B7+/ B8+ are for
- power input. Must use external power
DI DI_A7- 27,28 supply (24V £ 10%).
DI_A7-/A8-/B7-/ B8- are for power input
DI_A8+ DIGITAL I/O-1 | reference connections. Must be connected
DI_A8- 29, 30 to the positive (+) terminal of the external
power supply (24V + 10%).
C5/C6
DI B7+ DIGITAL I/0-2 | PNP: DI_A7+/A8+ / B7+ / B8+ are for
. power input. Must use external power
DI_B7- 21,28 supply (24V + 10%).
DI_A7-/A8-/B7-/ B8- are for power input
DI_B8+ DIGITAL I/O-2 | reference connections. Must be connected
DI B8- 29. 30 to the negative (-) terminal of the external
- power supply (24V + 10%).
DO_A1+to A8+ | DIGITAL I/0-1
Perform wiring based on the load
DO_A1-to A8- | 2to 15,18, 19 .
DO - capacities. Must use external power C1/C2
DO_B1+ to B8+ | DIGITAL I/O-2 supply (24V + 10%).
DO _B1-toB8- | 2t0 15, 18,19
NPN: COM_A+/ COM_B+ are common
pins for voltage input reference of DI_A1
to A6 / DI_B1 to B6. Must be connected to
DIGITAL 1/O-1 | the positive (+) terminal of the external
COM_A+ 26 power supply (24V + 10%).
COM_B+ DIGITAL I/0-2 | PNP: COM_A+/ COM_B+ are common
26 pins for voltage input reference of DI_A1
to A6 / DI_B1 to B6. Must be connected to
the negative (-) terminal of the external
power supply (24V + 10%).
Power -
DIGITAL 1/0-1
DO_24V_A ! Power output (+) (24V = 10%)
wer +
DO 24V B | DIGITAL /O-2 e °
1
DIGITAL 1/0-1
PGND 32 Power output (-) (24V + 10% ground)
DIGITAL 1/0-2 P =107%49
31,32
DIGITAL 1/0-1
16. 17. 31 N/A; these terminals are for internal use
Other NC 7 only. Do not connect to NC, or it may -
DIGITAL 1/0-2 damage the controller.
16, 17
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3.2.3 Wiring diagrams

DO wiring:
C1: external power supply, general load

Servo screwdriver controller

— 24 Voc

DOX+

DOX-

C2: external power supply, inductive load

Make sure the polarity of diode is
correct, or it may damage the
controller

Servo screwdriver controller

—— 24 Voc

DOX+

DOX-

DI wiring: input signals by relay or open collector transistor.

Conditions of DI On / Off:
ON: 15V - 24V, condition: input current = 8 mA

OFF: 5V or lower; condition: input current must not be higher than 0.5 mA

C3: NPN transistor, SINK mode (DI_A1 to A6, DI_B1 to B6)

Servo screwdriver controller

ICOM+

DC 24V {}QK

Approx. - ——|—————— !
DI 4.7 kQ

—

Oo—
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C4: PNP transistor, SOURCE mode (DI_A1 to A6, DI_B1 to B6)

DC 24v

C5: NPN ftransistor, SINK mode, without sharing a COM+ for input (DI_A7 / A8 / B7 / B8)

DC 24V

C6: PNP transistor, SOURCE mode, without sharing a COM+ for input (DI_A7 / A8 / B7 / B8)

DC 24V

Servo screwdriver controller

e

COM+

Approx.
DI 4.7 kQ

Servo screwdrive

r controller

Approx.
DI+ 4.7kQ
—

oo -

Servo screwdriver controller

-

DI-

—

1

Approx. =——

DI+ 4.7kQ

LT
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3.3 RS232

Through the RS232 port, you can connect a barcode scanner with RS232 interface to the servo

screwdriver controller in order to scan the barcode and identify the tightening parameters or

sequence to be executed.

Pin assignment:

ofg o

?JL @

T T e s R s R s
g0 @O O = g

(1) RS232 connector (female); (2) RS232 connector (male)

Pin Description
1 -
2 RXD
3 TXD
4 -
5 GND
6 -
7 RTS
8 CTS
9 -




ATX Series

Wiring

3.4 RS485 (used for extension)

You can connect the equipment with RS485 communication interface (such as PLC) to the servo

screwdriver controller through the RS485 port.

There are 2 signal pairs for RS485. The first pair is Pin 1 and Pin 4, and the second pair is Pin 3 and Pin 6.

Pin assignment:

OO

1l

B— é[ (2)

100 33
40 0O O6

(1) RS485 connector (female); (2) RS485 connector (male)

Pin Signal Description Pin Signal Description
1 D1- Tx- / Rx- 4 D1+ Tx+/ Rx+
2 GND - 5 NC N/A*
3 D2- Tx- / Rx- 6 D2+ Tx+ / Rx+

Note: N/A indicates that this terminal is for internal use only. Do not connect, or it may damage the

controller.
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Functions Overview

This chapter introduces the major functions of the smart servo screwdriver system.

A1 FUNCHONS OVEIVIEW « vt vttt s s ia i aa e aaaeas 4-2

411 Major FUNCHIONS « v v et 4-3
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ATX Series

4.1 Functions overview

There are eight major functions on the main screen of the servo screwdriver system:

Parameters, Sequence, Sources, Results, Controller, Tool, Reports, and Help.

2022.03.27

Parameters

Sequence

Sources

Results

S | T

Home Parameters | Sequence Sources




ATX Series Functions Overview

4.1.1 Major functions

H Parameters
S
o

Parameters: create the screw tightening strategies. Customize different tightening strategies for
different tightening requirements.

The strategies include: Standard, Enhanced, Pre-position, and Self-defined.

Sequence: create the screw tightening sequences. Arrange the tightening sequence for

products when needed.

Sources

Sources: specify the operating mode of the system, and create settings to automatically switch

to the corresponding parameter or sequence with the screw bit selector or the barcode scanner.

Results: obtain the operational status of each tightening, including the screw progress, total

screw quantity that have been tightened, current parameter title, tightening status, and curve.

Controller

Controller: configure or access the system-related settings, including the controller firmware

version, screen settings, DI/DO functions, and peripheral device settings.
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Tool: configure or access the servo screwdriver settings and information, including model name

and specifications, LED light settings, and tool calibration.

Reports

Reports: access the records of all operational statuses, including production reports, error

reports and warning reports.

Help

Help: obtain operational support documents.
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Parameters
(Tightening parameters)

This chapter introduces the functions of tightening parameters. You can customize

different tightening parameters for different tightening scenarios to achieve the quality

requirements of products. Create various screw tightening strategies to easily switch

between strategies in the servo screwdriver system.

5.1 PAIAMELErS OVEIVIEW <« -+ e e reerenttrtntnanantt it ettt ettt enenenaenes 5-2
5.2 Create PArGMELEIS «««««rttteersssrrtrtttitttta ettt 5-3
5.3 Tightening strategies and the Settings tabs «+««««««««« trrerrrrmiimiii, 5-6
5.3.1  GENEral SEHIMGS «+++++ rrrrrrrrrtttaaaa bt 5-7
5.3.2  TIGNENING SEHNGS -+ ++rrrrrrrrrrteeaaaniiiiiiiiii e 5-8
5.3.2.1.  Standard Strategy ««««« - ++«rerrrrrrrreeanniiii 5-8
5.3.2.2. ENNanCed Strategy - +«««rrrrrrreeeammmiiiiiiiiiiiaas i 5-14
5.3.2.3. Pre-poSition Strategy ««+++«««««rreerreeammmmmmmmriiiiiaaniii 5-15
5.3.2.4. Self-defined Strategy «-««««« - rrrreeriririanii 5-17
5.3.3  LOOSENING SEHNGS -+ ++++vvrreessrrrrraniiiiiiiaiiiiii e 5-21
5.4 SAVE PATAMELEIS «««xrrrrretteeannnttitttiitt ittt 5-22
5.5 COpY and paste PArAMELErS ««««««« - xrerrerrstmriiianiiiiiea e 5-22
5.6 DEIEE PArAMELETS ««rrrrrrteeeaamnriinttiittt it 5-24
5.7 IMPOIt / €XPOrt PArAMELES <+« xrrrrrrrrtttaaaansiiitiiiiit e 5-25

5-1



Parameters (Tightening parameters)

ATX Series

5-2

5.1 Parameters overview

Create different tightening strategies according to the specifications of each servo screwdriver.

Up to 500 sets of parameters can be created for a single tool. Each row in the parameters list

(shown as follows) represents one set of parameter.

R v usert

2022.03.27

19:52:56

Home

Parameters

Sequence

Sources

Results

RN &

Parameters | Sequence Sources

Tool1

R » Usert 2022.03.27| 19:57:14

m

O
O

o
Ol 1

2

3

i)

&

6

Parameter Title

M5-Standard3.0Nm

M4-PrePostion360

M4-Enhance2.ONm

EY
>

(EEN

>

Y | & | ©
°G_q.> LrJ
Home Parameters | Seguence Sources Reports
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5.2 Create parameters

Click Lo to create a set of parameter. After creation, the parameter ID and Parameter Title are
displayed. You can create parameters with Quick Start (default) or General Start.

| R » Usert 2022.03.27| 19:57:54
Tool1

i) th b 3

Parameter Title

A

Create Parameter X

Input Title
o | I =
Quick Start
Tightening Torque kgf.cm

Confirm Cancel

o

[

o, Fgg!
& | T
Y
Parameters |_Seguence Sources Reports

Quick start:
Step 1: input the parameter title.

Step 2: input the final Tightening Torque and press Confirm to create the parameter.

Default values are applied to the remaining parameter settings.
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R » usert

Tool1

i}

2022.03.27‘ 19:58:35

All Parameter Title

~

Create Parameter X

Input Title

Quick Start

Confirm

o I =

Cancel

R » User1

2022403.27| 19:59:16

Standard
General Settings Tightening Settings
—Spead
= Torque
» Tool1 Direction cw C

r Tightening Condition

Max, Rotation Angle | 32767 | °
Min. Rotation Angle |I| o

Timeout 10.0 sec

Delay Start sec

— Loasening Condition

Max. Rotation Angle 32767 ¢
Timeout sec
Delay Start sec

@ Save

ilil 2

Sources | Results Reports

1 Standard v
~
2 Enhanced v
3 Pre-position -
4 Self-defined v v
° ’
Cancel

General start:

Step 1: input the parameter title.

Step 2: disable the "Quick Start" option and press Confirm. The parameter editing page is then

opened.

Step 3: select a tightening strategy. The options include Standard, Enhanced, Pre-position, and

Self-defined.

Step 4: set the contents of General Settings, Tightening Settings and Loosening Settings in

sequence.

Step 5: after completing the setting, click Save.
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R » Usert 2022 03.27| 20:00:52 | R »Usert 2022.03.27| 20:01:22
Tooll -H- Tool1
B a & @

All 1D Parameter Title
— le
O : e —— “ Parameter Title
M5-Standard3.0Nm
MA_DraDactinn3RN ~ ~
S = 2 M4-PrePostion360 -
~
Input Title 3 M4-Enhance2.ONm -
ID n
_ 4 (Notin Use) o
Quick Start 5 (Not in Use) v
Tightening Torque kgf.cm 6 (Not in Use) -
Confirm Cancel 7 (Notin Use) v
8 (Not in Use) o
v
9 (Not in Use) SV
10 (Not in Use) -
Cancel

waly

- a1 9. Fah)
O 5 2 Q S o LrJ
Home Parameters S Home Parameters | Seguence Sources Reports

When you click ([} to create a parameter, the system searches for a parameter ID that has
not yet been used, and automatically sets that ID as the new parameter ID. If you want to
assign a specific ID, click the ID field in the Create Parameter window to choose the desired ID

for the new parameter.
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5.3 Tightening strategies and the Settings tabs

Use different tightening strategies to customize the tightening process based on different needs.

The system provides four tightening strategies:

1. Standard: there are four stages in the tightening process, including Start, Rundown,

Pre-tightening, and Tightening. The parameters of each stage can be adjusted individually to

achieve optimized tightening results.

2. Enhanced: execute re-tightening with the Tightening stage from the Standard tightening

strategy.

3. Pre-position: tighten the screw to a specific angle with the Start and Rundown stages from

the Standard tightening strategy.

4. Self-defined: arrange the tightening process as needed, you can set a maximum of six

stages.

Refer to the following table to select the tightening strategy applicable for your tightening

requirements.

Common tightening strategies:

Stage Start Rundown Pre-tightening Tightening
Rundown angle Pre-tiahteni Target torque
Standard Start angle Rundown torque re-tightening 9 d
torque Target angle
Torque rate
Enhanced i ) i Target torque
Target angle
Rundown torque
Pre-position Start angle Rundown angle - -
Torque rate
You can use self-defined strategies for special scenarios:
Stage Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6
Angle Angle Angle Angle Angle Angle
Self-defined Torque Torque Torque Torque Torque Torque
Torque rate | Torque rate | Torque rate | Torque rate | Torque rate | Torque rate

Each strategy contains three setting tabs: General Settings, Tightening Settings, and Loosening

Settings. The following illustrates the setting screens of the three tabs under different tightening

strategies.
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5.3.1 General settings

The screens of General Settings for all tightening strategies are the same (only the curve
graphs are different). In this section, the General Settings screen of Standard strategy is used

as an example.

The general tightening and loosening conditions can be set in the General Settings screen.

R Usert 2022.03.27| 20:03:04
M5-Stardard3.ONm (&
Standard \f

General Settings Tightening Settings Loosening Settings

—Speed
= Torque

» Tool1 Direction cw C

—Tightening Condition

Max. Rotation Angle | 32767 | °
Min. Rotation Angle |I| o

Timeout 10.0 sec

Delay Start sec

— Loosening Condition

Max. Rotation Angle 32767 ¢

Timeout 10.0 sec
Delay Start sec
[8) save

1. Tool 1/ Tool 2: the tool ID for the currently displayed settings.
2. Direction: the rotation direction of the tool.
3. Tightening Condition:
(1) Max. Rotation Angle: set the maximum rotation angle of tightening (1 turn = 360°).

When to use: for checking whether the screw length is suitable.

(2) Min. Rotation Angle: set the minimum rotation angle of tightening (1 turn = 360°).
When to use: for checking whether the screw is underdriven.
(3) Timeout: limit the total time of the tightening process.
(4) Delay Start: the delay time before the tightening starts.
4. Loosening Condition:
(1) Max. Rotation Angle: set the maximum rotation angle of loosening (1 turn = 360°).

(2) Timeout: limit the total time of the loosening process.

(3) Delay Start: the delay time before the loosening starts.
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5.3.2 Tightening settings
5.3.2.1. Standard strategy

There are four stages in the Standard strategy, including Start, Rundown, Pre-tightening, and

Tightening.

A. Start: tighten the screw slowly to make sure it aligns with the screw hole.

R » Usert 2022.03.27| 20:24:44
M5-Standard3.0Nm 4

Standard f

Loosening Settings

Max. Torque - kgf.cm
‘
Min. Torque kgf.cm

Start Advanced Setting X

Max. Operation Time sec

Min. Operation Time sec

Acc. Time ms
[§) save

Y & T
- o O

H 9% ._l' a i
Parameters | Seguence Sources Reports

(1) Angle: after the tool operates to the set angle, the system switches to the Rundown

stage. The recommended angle is 90° to 360°.
(0: skip the Start stage and automatically switch to the Rundown stage).
(2) Speed: the speed should not be set too high; the recommended speed is 80 rpm.
(3) Max. Torque: set the maximum torque of the Start stage. You can turn this function on or
off.
When to use: for checking whether the screw is already tightened.
(4) Min. Torque: set the minimum torque of the Start stage. You can turn this function on or
off.
When to use: for identifying whether the tool is successfully started.

Note: the torque set for this stage cannot exceed the torque set in the Tightening stage.
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Start Advanced Setting:

(1) Max. Operation Time: set the maximum operation time of the Start stage. You can turn
this function on or off.

(2) Min. Operation Time: set the minimum operation time of the Start stage. You can turn this
function on or off.

(3) Acc. Time: adjust the acceleration time for Start stage.
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B. Rundown: tighten the screw quickly.

2022.03.27| 20:25:05

v @
< 3

M5-Standard3.0Nm

Standard

General Settings Tightening Settings Loosening Settings
- Speed
= Torque
\_\
Rundown
O Angle T
.
d o a :
@ Torque 2.550 kgf.cm Gmmee
O Torque Rate kgf.cm/®
Max. Torque 10 200 kgf.cm
Min. Torque kgf.cm
Max. Angle 9600 ¢
(5] save

P | ot
(
Ay il l!
Sources Results Reports

Rundown Advanced Setting

Max. Operation Time

Min. Operation Time

Angle Interval
for Torque Rate Calculation

Acc. Time

1.0

30

(1) There are three modes for determining whether the rundown is completed: Angle, Torque,

and Torque Rate.

m Angle: after the tool operates to the set angle, the system switches to the Pre-tightening

stage. For example, if the number of thread turns is 10, the rundown angle must be

lower than 3600°; the recommended angle would be around 3300°.

m Torque: after the tool operates to the set torque, the system switches to the Pre-tightening

stage. The recommended torque is 25% of the target torque.

Note: the rundown torque must be lower than the tightening torque, otherwise an alarm will occur

when saving the parameters.

m Torque Rate: after the tool operates to the set torque rate, the system switches to the Pre-

tightening stage. This can be set according to the torque rate curve as in the

following figure.

Result Curve I
1 Torque-Angle, Torque Rate-Angle (£ Q

gf.cm kgf cm/®
1935 Torque 0.3900
9922 — TerqueRate 0.3510
8.820 03120
7.718 0.2730
6615 0.2340
5519 0.1950
4410 0.1560
3.308 j 0.1170
- 4 /\\,\/ \/\,//\.\_\’/v\.\ﬂ »
1.103 '\/./‘/ 0.0390
0.00¢ ]ﬁ}'ﬁ:ﬁé z:r ?"‘T"’]W T RRRARER '\/\ﬂ‘f Ay 1'E)°°°°

[} 254 508 24 1178 032
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(2) Speed: it is recommended to set the speed lower than the maximum speed allowed for
the servo screwdriver; the default value is 70% of the tool max. speed.
(3) Max. Torque: set the maximum torque of the Rundown stage. You can turn this function
on or off.
When to use: the friction increases when there are foreign objects or burrs
in the screw holes, which leads to excessive torque. You can limit the
maximum torque by setting the max. torque.
(4) Min. Torque: set the minimum torque of the Rundown stage. You can turn this function on
or off.
Note: when under the Angle, Torque, and Torque Rate modes, the torque value set in this stage
cannot exceed the torque value set in the Tightening stage.
(5) Max. Angle: set the maximum angle of the Rundown stage. You can turn this function on
or off.
(6) Min. Angle: set the minimum angle of the Rundown stage. You can turn this function on or
off.

Rundown Advanced Setting:

(1) Max. Operation Time: set the maximum operation time for the Rundown stage. You can

turn this function on or off.

(2) Min. Operation Time: set the minimum operation time of the Rundown stage. You can

turn this function on or off.

(3) Angle Interval for Torque Rate Calculation: this function filters out the power surge during
operation, but when the setting is too large,
the curvature of torque rate is more likely to
become distorted.

(4) Acc. Time: adjust the acceleration time for Start stage.
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C. Pre-tightening: tighten the screw head closer to the surface of the object to be tightened, and

reach the certain torque requirement.

R »Usert 2022.03.27 20:25:35
M5-Standard3 ONm [
Standard U4

Tightening Settings Loosening Settings

vam
Pre-tightening

Torque kgf.cm :.;.:
L] =

Speed 150 rpm LR

Max. Angle

Min. Angle °
Pre-tightening Advanced Setting X

Max. Operation Time sec

Min. Operation Time sec

Pause Time I'HS

@ Save
o, (] ot
Home Parameters | Sequence | Sources Results Reports

(1) Torque: after the tool operates to the set torque, the system switches to the Tightening

stage. The recommended torque is 80% of the target torque.
Note: the pre-tightening torque must be lower than the tightening torque, otherwise an alarm will
occur when saving the parameters.
(2) Speed: in this stage, the screw head is tightened closer to the surface of the object to be
tightened. The speed should not be too high; the recommended setting
is <200 rpm.
Note: the speed set for this stage cannot exceed the speed set in the Tightening stage.
(3) Max. Angle: set the maximum angle of the Pre-tightening stage. You can turn this function
on or off.
(4) Min. Angle: set the minimum angle of the Pre-tightening stage. You can turn this function

on or off.

Pre-tightening Advanced Setting:

(1) Max. Operation Time: set the maximum operation time for the Pre-tightening stage.
You can turn this function on or off.
(2) Min. Operation Time: set the minimum operation time of the Pre-tightening stage.
You can turn this function on or off.
(3) Pause Time: after the set pre-tightening torque is reached, the tool stops the operation for

a period of time to release stress. The recommended setting is 50 ms.
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D. Tightening: tighten at a low speed to achieve the final tightening results.

R »Usert 2022.03.27 | 20:26:20

M5-Standard3ONm [

Standard

Tightening Settings

Tightening
O Angle ° :. ; .:
L] =
@ Torque | 30.000 | kgfem Wmmmw
-

Max. Torque 36.000 | kgf.cm Tightening Advanced Setting X

Min. Torque | 24000 | kgfem

Max. Operation Time sec

v
Tightening Angle Min. Operation Time sec
Min °
Tightening Angle Hold Time ms
Ace. Time (1000 ms

(1) There are two modes to determine whether the tightening is completed: Angle and

Torque.

m Angle: after the tool operates to the set angle, the Tightening operation ends.

m Torque: after the tool operates to the set torque, the tightening operation ends.

(2) Speed: Do not set the speed too high in case the screw tightening precision is affected.

The default value is 100 rpm.

(3) Max. Torque: set the maximum torque of the Tightening stage. You can turn this function
on or off.

(4) Min. Torque: set the minimum torque of the Tightening stage. You can turn this function
on or off.

When to use Max. Torque / Min. torque: for checking whether the tightening results meet

the product requirements.
(5) Max. Tightening Angle: set the maximum angle for the Tightening stage. You can turn this
function on or off.

When to use: monitor the final torque to determine whether the tightening results meet
the product requirements. The final tightening angle is different according
to the hardness of the material to be tightened. The softer the material, the
larger the tightening angle.

(6) Min. Tightening Angle: set the minimum angle for the Tightening stage. You can turn this

function on or off.

Tightening advanced setting:
(1) Max. Operation Time: set the maximum operation time for the Tightening stage. You can

turn this function on or off.
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(2) Min. Operation Time: set the minimum operation time of the Tightening stage. You can
turn this function on or off.
When to use: check if the actual operation time is too short, and help determine whether
the screw is underdriven.
(3) Hold Time: the duration of keeping the Servo ON state after the tightening torque is
reached, which can enhance the tightening effect. The default value is 0 ms.
You can turn this function on or off.

(4) Acc. Time: adjust the acceleration time for Tightening stage.

5.3.2.2. Enhanced strategy

The Tightening Settings of the Enhanced strategy only contains the Tightening stage.

R » User1 2022.03.27 | 20:10:12
M4-Enhance2.0Nm |f
Enhanced 4

Tightening Settings Loosening Settings

Tightening
N TELTS
Angle
O e HE » 3
@ Torque | 10200 | kgfem ®""®°
Max. Torque 10.710 kgf.cm
Min. Torgque 8.160 kgf.cm Tightening Advanced Setting X
Max. - M. o tion Ti
Tinhtening Angle ax. Operation Time sec
-m Min.
Tightening Andle Min. Operation Time sec
Hold Time ms
[S) save Acc. Time 1000 |ms
g et
ll_ll
Home Parameters | Seguence Sources Results Reports

(1) There are two modes for determining whether the tightening is complete: Angle and Torque.
m Angle: after the tool operates to the set angle, the Tightening operation ends.

m Torque: after the tool operates to the set torque, the tightening operation ends.

(2) Speed: the Enhanced strategy is for further tightening the screw, so the speed should not be

too high. The default speed is 100 rpm.

For the description of other functions in this setting screen, refer to Section 5.3.2.1 for the

description of the Tightening stage under Standard strategy.
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5.3.2.3. Pre-position strategy

There are two stages in the Tightening Settings of Pre-position strategy: Start and Rundown.

R > Usert 2022.03.27 20:11:52
M3-PrePosition360 [
Vd
7

Pre-position B

Tightening Settings Loosening Settings

- Max. Torque 10.200 kgf.cm
Min. Torque 0.000 kgf.cm

Start Advanced Setting X

sec

Max. Operation Time
Min. Operation Time sec
Acc. Time ms
@ Save
t @
Home Parameters | Seguence Sources Reports

A. Start:
(1) Angle: after the tool operates to the set angle, the system switches to the Rundown stage.

The recommended setting is 90° to 360°
(O: skip the Start stage and automatically switch to the Rundown stage).

(2) Speed: this speed should not be set too high; the recommended setting is < 100 rpm.

For the description of other functions in this setting screen, refer to Section 5.3.2.1 for the

description of the Start stage under Standard strategy.
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2022.03.27| 20:13:57

R » User1

M3-PrePosition360

Pre-position

— Speed
— Torque

Rundown
Angle ° e
® e
O Torque kgfem ="®"®
() Torque Rate kgf.cm/®
soe o
Max. Torque 10.200 kgf.cm
m Rundown Advanced Setting X
Max. Operation Time sec
Min. Operation Time sec
Calculated angle interval -D
EQ:'_] ™ for torque rate
Acc. Time ms
0, gl o~
O ¥ & | T ilil
Home Parameters | Sequence Sources Results Reports
B. Rundown:

(1) There are three modes for determining whether the Rundown stage is completed:

Angle, Torque, and Torque Rate.

m Angle: after the tool operates to the set angle, the Rundown operation ends.

m Torque: after the tool operates to the set torque, the Rundown operation ends.

m Torque rate: after the tool operates to the set torque rate, the Rundown operation ends.
(2) Speed: it is recommended to set the speed lower than the maximum speed allowed for

the servo screwdriver.

For the settings of other functions in this setting screen, refer to Section 5.3.2.1 for the

description of the Rundown stage under Standard strategy.
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5.3.2.4. Self-defined strategy

Create your own tightening process according to different scenarios in the Tightening Settings

screen under Self-defined strategy. Up to six stages can be set.

You can select different rotation directions of the tool and different control methods (Angle

Control, Torque Control or Torque Rate Control) for each stage

R »Usert 2022.03.27| 20:18:37

Self-defined

General Settings Tightening Settings Loosening Settings

2
Angle
i} i Angle Control ~ [£ ED‘lrection cw c
S
- Max. Torque kgf.cm
Min. Torque kgf.cm
Max. Angle °
Min. Angle 9
[E) save

r il ®
L*Jd —_
Home Parameters Sequence Sources Results Reports

DT

1

Angle Control

Torque Control

Torque Rate Control

v

Cancel

~
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A. Angle Control: when tightening, the tool stops after operating to the specified angle.

R > usert 2022.03.27 20:19:26

»
g
Self-defined 4 E

Tightening Settings Loosening Settings

)
Angle
m | Angle Control (£ |Direct\on | cw C ‘
TLLL
"
Angle 1080 E ,n. =
Sammna”
Speed 489 rpm
Advanced Setting X
Min. Torque 0.000 kgfem Max. Operation Time sec
Min. Operation Time sec
.m| [ Egta Pause Time ms

° [ d
Min. Angle ° Acc. Time ms
[ 9

Angle Range for
Prevail Torque Calculation
[8] save

o, Fan?! ey
!
Home Parameters | Seguence Sources Results Reports

(1) Angle: after the tool operates to the set angle, the operation for this stage ends.

(2) Speed: set the operation speed of this stage.

(3) Max. Torque: set the maximum torque of this stage. You can turn this function on or off.
(4) Min. Torque: set the minimum torque of this stage. You can turn this function on or off.
(5) Max. Angle: set the maximum angle of this stage. You can turn this function on or off.

(6) Min. Angle: set the minimum angle of this stage. You can turn this function on or off.

Advanced Setting:

(1) Max. Operation Time: set the maximum operation time for this stage. You can turn this

function on or off.

(2) Min. Operation Time: set the minimum operation time for this stage. You can turn this

function on or off.

(3) Pause Time: set the pause time after the set angle is reached. (0: disable Pause Time)

(4) Acc. Time: adjust the acceleration time for this stage.

(5) Angle Range for Prevail Torque Calculation: set a percentage of the total rotation angle in
this stage for calculating the average torque. For example, if the total rotation angle in this
stage is 1000°, and the Angle Range for Prevail Torque Calculation is set as 70%, then
the average torque of the last 700° in this stage is automatically calculated during the

tightening process.
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B. Torque Control: when tightening, the tool stops after operating to the specified torque.

P\ » User1

2022.03.27| 20:19:57

Self-defined

Tightening Settings

G EH
Torque
i [ Torque Control @lDirection | cw O‘
TELTS
Torque kgf.cm . Q -
.
LA RN
Max. Torque kgf.cm
Max. Operation Time sec
Min. Torque 0.000 kgf.cm
_ Min. Operation Time sec
Max. Angle o Hold Time ms
Min. Angle lII ¢ Pause Time Ems
Acc. Time ms
@ S Link to Prevail Torque
o, Ca o~ -
Lr_l Lll
Home Parameters | Sequence Sources Results Reports

(1) Torque: after the tool operates to the set torque, the operation for this stage ends.

(2) Speed: set the operation speed of this stage.

(3) Max. Torque: set the maximum torque of this stage. You can turn this function on or off.
(4) Min. Torque: set the minimum torque of this stage. You can turn this function on or off.
(5) Max. Angle: set the maximum angle of this stage. You can turn this function on or off.

(6) Min. Angle: set the minimum angle of this stage. You can turn this function on or off.

Advanced Setting:

(1) Max. Operation Time: set the maximum operation time for this stage. You can turn this

function on or off.

(2) Min. Operation Time: set the minimum operation time for this stage. You can turn this

function on or off.

(3) Hold Time: the duration of keeping the Servo ON state after the tightening torque is
reached, which can enhance the tightening effect. You can turn this function
on or off.

(4) Pause Time: set the pause time after the set torque is reached. Cannot be used when

Hold Time is enabled.

(5) Acc. Time: adjust the acceleration time for this stage.

(6) Link to Prevail Torque: link to the prevail torque saved in different tightening parameters

to compensate the final torque in this stage. You can turn this

function on or off.
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C. Torque Rate Control: when tightening, the tool stops after operating to the specified torque

rate.

R »usert

202103.27' 20:21:12

/
Self-defined 4

(#

General Settings Tightening Settings Loosening Settings

G HE
TorgRate
i} | Torque Rate Control [, | Direction l cw C |
asEEm)
M
Torque Rate 0.1020 kgf.cm/® = 0‘ .
L [l
L
| Max. Torque 4.590 kgf.cm REENEEE E2ihyy X
Min. Torque 0.000 kgf.cm Max. Operation Time sec
Min. Operation Time sec
.m | Max. Angle Pause Time Ems
i o
MEEAnyIS Acc. Time ms
Angle Interval for o
IE s Torque Rate Calculation
ave
! 0, Fam?
g & | T,
Parameters | Sequence Sources

(1) Torque Rate: after the tool operates to the set torque rate, the operation for this stage
ends.

(2) Speed: set the operation speed of this stage.

(3) Max. Torque: set the maximum torque of this stage.

(4) Min. Torque: set the minimum torque of this stage.

(5) Max. Angle: set the maximum angle of this stage. You can turn this function on or off.

(6) Min. Angle: set the minimum angle of this stage. You can turn this function on or off.

Advanced Setting:

(1) Max. Operation Time: set the maximum operation time for this stage. You can turn this
function on or off.
(2) Min. Operation Time: set the minimum operation time for this stage. You can turn this
function on or off.
(3) Pause Time: set the pause time after the set torque is reached.
(4) Acc. Time: adjust the acceleration time for this stage.
(5) Angle Interval for Torque Rate Calculation: this function filters out the power surge during
operation, but when the setting is too large,
the curvature of torque rate is more likely to

become distorted.
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5.3.3 Loosening settings

The screens of Loosening Settings for all tightening strategies are the same (only the curve
graphs are different). In this section, the Loosening Settings screen of Standard strategy is used
as an example.

You can set the loosening parameters of two stages in the Loosening Settings screen.

R »Usert 2022.04.01] 16:45:52

Standard

General Settings Tightening Settings Loosening Settings

= Speed
= Torque

2nd Sta
Min. Torque kgf.cm

[5) save

A
O
O | 8% ,_f 0
Home Parameters | Sequence Sources Reports

(1) Angle of 1st Stage: after the tool operates to the set angle, the system switches to the
second stage of Loosening. The angle set for this stage must be

sufficient for the screwdriver to remove the screw properly.

(2) Speed of 1st Stage: the torque in the 15t stage is higher than the 2" Stage, so the speed
should not be set too high. The default speed is 100 rpm.

(3) Angle of 2nd Stage: set a fixed reverse angle, and the loosening operation automatically

stops when the set angle is reached.

Note: the system regards that the loosening operation has ended when the set loosening angle is

reached or the servo screwdriver is withdrawn during the loosening process.

(4) Speed of 2nd Stage: this can be set higher than the Speed of 15t Stage, but should not
exceed the max. speed for the tool. The default value is 70% of the tool

max. speed.
(5) Min. Torque: set the minimum torque of this stage. You can turn this function on or off.

When to use: when the actual torque is higher than the minimum loosening torque, this

setting can be used to identify whether the screw is loosened properly.
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5.4 Save parameters

In the following operating scenarios, click the Save button to save the parameters you have
input:

1.  After creating and setting the parameters, click Save.

2.  Modify the created parameters. After the modifications are completed, click Save.

3.  If the parameter you are editing is currently running, click Save, and the Results page

automatically updates the operating parameters.

5.5 Copy and paste parameters

You can copy and paste the parameters settings, which increases the efficiency in editing.

The following example illustrates the copy and paste process.

1. Go to the editing screen of parameter ID 1, then click the Copy icon.

R »usert 2022.03.27 | 20:26:56 |

R »usent 2022.03.27 20:29:41

M5-Standard3.0Nm 4

Tool1

Standard T4

General Settings Tightening Settings Loosening Settings

Parameter Title —Speed
= Torque
O]

i) & A G4

M5-Standard3.0Nm
~
Parameter Copy Succeeded!
Confirm
Timeout 10.0 sec
Delay Start sec
v
r Loosening Condition
Max. Rotation Angle 32767 @
Timeout 10.0 sec
Delay Start sec
[E] save

) et r
L4
- l
Sources Results Reports

[ Fa |
Home Parameters | Sequence Sources Resuits Reports
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2. Click the parameter ID to open the parameter list, then select the parameter you want to

paste.

R »Usert 2022.03.27| 20:27:22

R » User1

D1 M5-Standard3.ONm 7 L]
X

2022.03,27' 20:28:29

M5-Standard3.0Nm

Standard $$ %“—E

General Settings Tightening Settings Loosening Settings
—
= Speed
= Torque
1 M5-Standard3.0Nm v
2 (Not in Use) v
~
3 (Not in Use) -
» Tool1 4 (Not in Use) =
rTightening Condition 5 (Notin Use) .
Max. Rotation Angle
Min. Rotation Angle © e 1
Timeout 7 (Not in Use) v
Delay Start 8 (Notin Use) .
r— Loosening Condition
9 9 (Not in Use) -| -
Max. Rotation Angle
Timeout 10 (Not in Use) -
Delay Start
Cancel
—
lo] Save

o, (P | o
& | il

Home Param equence Sources Results Reports

3.  Go to the setting screen of the selected parameter. Click the Paste icon, and the message

showing pasting successful appears.

R » Userl 2022.03.27] 20:30:22 R » Userl 2022-03-27| 20:31:11

M5-Standard3.0Nm 4
Stancard Standard 4
General Settings Tightening Settings Loosening Settings General Settings Tightening Settings Loosening Settings
i -t

Paste Succeeded!

r Tightening Condition  Tighte

Max. Rotation Angle

Min. Rotation Angle III ¢

Timeout sec Timeout sec
Delay Start m sec Delay Start sec
 Loosening Condition — Loosening Condition
Max. Rotation Angle Max. Rotation Angle °
Timeout Timeout sec
Delay Start sec Delay Start sec

@ Save @ Save

P e O, ey
1 * > ilil v &% il
Home Parameters Results | Parameters | Seguence Sources Results
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Parameters (Tightening parameters)

5.6 Delete parameters
I icon, then a delete confirmation window

Select the parameter you want to delete. Click the 1o

pops up. Press Confirm to delete the selected parameter.

| R » Userl 2022.03.27| 20:33:13 R »Usert 2022.03.27 20:33:39
Tool1

Tooll
L} o h G fin) th O
Ol M5-Standard3.0Nm 4 Ol M5-Standard3 ONm @
M4-PrePostion360 Z A @\ - M4-PrePostion360 Z A
M4-Enhance2.0Nm Lﬂ

@| -
Ol s

Ol s M4-Enhance2.0Nm

N

Are you sure to delete the parameter(s)?

Confirm Cancel

v

o, [y | e Sa, [ Py | ey
& i1 - 0
D_Q> LrJ ﬂ- n e LrJ ﬂ
Sources Reports Home Parameters | Sequence Sources Results Reports

5-24



ATX Series Parameters (Tightening parameters)

5.7 Import/ export parameters

You can use the import (& ) and export ( 5 ) function with a USB drive for data backup and

management.
R » Userl 2022.03.27 \ 20:34:16
Tool1

i) h & Q
Ol M5-Standard3.0Nm A ~
Of 2 M4-PrePostion360 Z A
Q| = M4-Enhance2.0Nm @

~

o, g —
O LrJ " ; l
Home Parameters | Sequence Sources Results Reports
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Sequence
(Tightening Sequence)

This chapter introduces the use of the Sequence page of the controller for smart servo

screwdrivers. You can add, arrange, save, copy / paste, delete, and import / export the

screw tightening sequences with this function.

6.1
6.2
6.3
6.4
6.5
6.6

Tightening SEQUENCE OVEIVIEW «+«xwxrrrrrraririiiiiiiii e 6-2
Add a tightening SEQUENCE - ++++++vrrrrrrraeriiiiii 6-4
Save a tightening SEQUENCE -+« -rrrrrrrrrriniaaaiiiiii 6-9
Copy / paste a tightening SEQUENCE -««««««««++reerrrrremiiiiiiii 6-10
Delete a tightening SEQUENCE -« ««+++++rrrrrerrrriiaiiiiiii e 6-12
Export / import a tightening SEqUENCE «+++««« -+ rrrvrrirrrri 6-13
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6.1 Tightening sequence overview

R > Userl 2022.03.27| 19:52:56

Parameters

You can add and arrange the tightening sequences on the Sequence overview page. Each row
corresponds to a set of tightening sequence. Up to 500 sets of tightening sequences are

configurable. In each set, you can store a maximum of 500 tightening parameters.

On the Sequence overview page, it displays the ID, Mode and Sequence Title for the edited
tightening sequences.
Among those, the content of the Mode field changes depending on the combination of

Tool 1 and Tool 2 set for the tightening parameters.
m Tool 1: in this tightening sequence, all parameters are the tightening parameters of Tool 1.
m Tool 2: in this tightening sequence, all parameters are the tightening parameters of Tool 2.

m Mix: this tightening sequence uses a mix of tightening parameters for Tool 1 and Tool 2.
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R » Usert 2022.03,27' 20:35:22

K »Usert 2022.03.27 | 20:36:24
ControllerA &

4
i} dh & QA General Navigator
B
s
O 1 | Tooit ControllerA 74
Lo ] [ e | o o]
O 2 | Tool2 ControllerB Z A
| t f Too1 | Ms-Standard3.oNm . 4 .| 0 .
Of 2 | mi ControllerC 4
| 2 [ Teon M4-PrePostion360 2 . 04 A
‘w 3 | Tool M4-Enhance2.0Nm » 2 v 0+
v
v

[§) save

0, Fam? vy
(= TN
M
Home Parameters | Sequence Sources Results Reports

The example of designating a screw tightening sequence is as follows:

M5-Standard 3.0 Nm ﬁx 4
M4-Pre-position 360 degrees ﬁ X2
M4-Enhanced 2.0 Nm E X2
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6.2 Add a tightening sequence

Each tightening sequence can store up to 500 sets of tightening parameter arrangements.

Steps for adding a tightening sequence are detailed as follows:

1. Click on Lo , input the title of the tightening sequence, and press Confirm.

R » Userl 2022.03.31' 16:09:26

th & (0

-n Seavence e
~

Create Sequece X

1D 1

Input Title
I -

Confirm Cancel

v

0, [}

¥ & [0r
J

Parameters | Seguence Sources Reports
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3

2. After entering the tightening parameter layout screen, click to open the Parameters
overview window. When you click on the designated tightening parameters, the system

automatically lists the corresponding parameters on the layout screen.

2022.03A27| 20:38:53

ControllerA |f

NEWEIG]H

Home | Parameters

General Navigator
Tooll
(3
arameter Title
ID | Tool Qty.  [BitID
1 M5-Standard3.0Nm -
fir| 1 |Toot | Mm5-Standard3.ONm o 0+ 0PN
2 M4-PrePostion360 T A
M| 2 | Teol M4-PrePostion360 » 0« 0. A
3 M4-Enhance2.0Nm v

fii| 3 | Toot M4-Enhance2.0Nm 0 +| 0

~—

Py
LrJ

Sources
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3. Set the quantity (the number of times the parameter is executed) and Bit ID (the

corresponding bit number that is prompted, 0: no prompt) for each tightening parameter.

| R » User1 2022.03.27' 20:40:18
P
ControllerA |# E

Navigator

|
m| 2
| 3

Toolt M5-Standard3.0Nm 4 .40 —|
Toolt M4-PrePostion360 « 2 o) 0. A
Tool1 M4-Enhance2. ONm » 2 «) 0 4

N

General

ControllerA

.

(i}
i}
i}

1

2

B

Toolt

Tool1

Tool1

M5-Standard3.0Nm

M4-PrePostion360 »

M4-Enhance2.ONm

Navigator

Home

Fggl
l.rJ

Sources
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Sequence

4. Go to the Navigator tab. This function is optional, which allows you to import images with a

USB drive and drag the screw IDs to the indicating positions on the image.

2022.05.15 18:16

4

Navigator

R » User1

ID 1

ControllerA

General

M5-Standard3.0Nm

M5-Standard3 ONm

[l M5-Standard3.0Nm

[Hl 115-Standard3.0Nm
[l M4-PrePostion360

LS |O| | @ i ws-Standards.onm

wlem  waln

Screw ID

el
W

2022.05.15| 18:17

R » Usert

ControllerA

Navigator

General

Preview Picture X

— PicA

use Disk (& (O)HMI Disk o
Example: USB:/ A0D1.png (<1MB)
B123.png

Home Parameter:

ControlierA

ControllerA

General

A }O I@ Hl M5-Standard3.0Nm

wlom wele

Screw ID

A
v

mSm |O [@ Hl M4-Enhance2.0Nm

wlem

A
Screw ID
v
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5. Click Save to save the tightening sequence content.

R »Usert 2022.05.15| 18:14

ControllerA \S/&

General Navigator

i lo‘ [@ Kl M4-Enhance2.0Nm

)
bl [

A
Screw ID
i B J~]>]
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6.3 Save a tightening sequence

You can use the Save button in the sequence layout screen in the following situations:
1. After adding a tightening sequence and completing the settings, click Save.
2.  After modifying an established tightening sequence, click Save.

3. If the edited tightening sequence is running and you click Save, the tightening parameters
and tightening sequence data are automatically refreshed on the Results page. The

number of screws that have been tightened in the tightening sequence resets to 0.

R »usert 2022.03.27| 20:40:58
@ D 1 ControllerA \&9
General Navigator

)
- Parameter Title B‘[ 0 .
m ! ¢ i ! '

Tooll M5-Standard3.0Nm
‘m‘ 2 Tooll M4-PrePostion360 « 2 o 24 A
fi| 3 | Toolt M4-Enhance2.0Nm » 2 .| 24
W

Home Parameters equence Results Reports
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6.4 Copy/ paste a tightening sequence

The system provides the Copy and Paste function for tightening sequences, which raises the

editing efficiency.

1. Enter the editing interface of tightening sequence ID 1.

| R »Usert 2022.03.27| 20:57:35
]

| o]
Of 1 | Toor

2. Click the Copy icon.

2022.03.27 21:00:44

ContrallerA \f

General Navigator

Q

IO T
| M5-Standard3.0Nm 4 . 1.

24 A

Toolt

Tooll M4-PrePostion360 «

@ 2

Sequence Copy Succeeded!

Confirm

0| ¥
Home Parameters
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3. Click the tightening sequence ID, and then select the tightening sequence ID to be pasted

in the pop-up window.

M| 1 | Tool M5-Standard3.0Nm 4
| 2 | Teolt M4-PrePostion360 - 2
M| 3 | Toolt M4-Enhancez.ONm + 2

2022.03.27| 20:59:38

Sequence T II
1 ControllerA v
2 (Not in Use) v
~
3 (Not in Use) -
4 (Not in Use) =
5 (Not in Use) -
6 (Not in Use) -
7 (Not in Use) -
8 (Not in Use) -
9 (Not in Use) "
| 10 (Not in Use) B
|

2022.03.27' 21:00:10

R »Usert

S 7 30 @ D1 Controllera V4
X

Navigator

Sources | Results

4. Click the Paste icon, and then click the Save button.

Cancel

So