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1 . OverVieW Welder interface function

1.1. What is a welder interface?

It is an integrated control function that enables the Hi5a controller to perform data input, monitoring,
and data management of the spot welder using DeviceNet communication between the Hi5a controller
and the spot welder.

The robot controller and spot welder are configured as a unit, making it possible to perform data
editing and file management in the welding program by using the Hi5a controller teach pendant. The
teaching pendant of the robot controller enables the robot controller to perform the main functions of
the spot welding controller, such as welding schedule programming, stepper programming, welding
result monitoring, and history file.

In other words, the welder interface provides a user interface that allows the robot teach pendant to
perform the functions of the teaching box, which is the control panel of an independent welder.

The welder interface makes it possible to display and monitor the welding results, various signals, and
the status of errors and faults.

Teaching Teaching
Pendant Pendant
ROBOT
CONTROLLER
ROBOT
CONTROLLER | | ROBOT : —| ROBOT
DeviceNet
(Master)
Hard wiring DeviceNet
TIMER T |
. | | Teaching _, Teaching |
LR R ) Box DeviceNet Box
(Slave) | \_______

@ (b)

Figure 1.1 (a) Spot welding system separated / (b) Spot welding system integrated
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1. Overview

The robot controller and welder communicate through DeviceNet. The robot controller is configured as
the master and the welding controller as the slave.

1.2. Advantages and characteristics

1.2.1. Advantages

Reduces the start-up time with its easy connection with other peripheral devices

Saves on wiring costs due with use of DeviceNet (Lowers capital costs)

Reduces downtime

Allows control of the robot and welder from one control unit (robot teach pendant; provides a
single point of control over the robotic resistance welding process)

1.2.2. Characteristics

Secures reliable communication between the robot controller and the welder through the
DeviceNet message method

Makes it possible to access and use up to four welder timers (regardless of servo guns and
pneumatic guns)

Even when the timer model is changed, there is‘no need to change the robot controller
software

Enables the robot controller to handle individual files such as welding schedule, common
welding data, and stepper data

Makes it possible to share the history of errors and abnormalities and analyze errors as the
controller manages the welding results data

Monitors welding results in real time through the robot teach pendant, helping supplement the
welding quality by changing the schedule program and stepper program

Table 1-1 File type and description

File type File name Description
Timer property information ROBOT.NS# Stores the timer information
Welding program data ROBOT .ND# Stores various program data

(# means the timer number)
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1.3. System configuration

Welder interface function

DeviceNet DeviceNet
Master Master
Hi5 Robot Controller
Main CPU
Board
DeviceNet
Master & Slave
—_—
Welder #1 Welder #2 Welder #3 Welder #4 || Remote 1/0O
DeviceNet DeviceNet DeviceNet DeviceNet DeviceNet
(Slave) (Slave) (Slave) (Slave) (Slave)

oo

.

oo

.

Figure 1.2 Example of an integrated welding system based on the Hi5a controller
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1. Overview

1.4. Operation sequence

1) In “ T[F2]: System settings / T2: Input and output signal,
/ T12: Built-in DeviceNet master information and settingy ” ., set
whether to use and the communication speed to complete node search.

<&

2) In “ T[F2]: System settings / "4: Application parametery /

F1: Spot weldingy / T1: Setting of the tool number and gun type
corresponding to the gun numbery / F[F1]: Welder 1/Fy 7 , set the
welder interface, communication method, and the node number for
each welder number to complete.

<

3) In “ T[F2]: System settingy / T4: Application parametery /
F1: Spot weldingy / F8: Chowel welder interface; ,” enter the

manii

4) When the user enters the menu, the welder property information
will be loaded automatically.

<&

5) 1f the welder property information fails to be loaded, it should
be loaded manually.

6) Edit and upload the programs, both common and specific, for
individual welders in the setting screen of the teach pendant.

<&

7) Set the spot welding parameter, input and output signal numbers,
and input and output signals in the robot controller according to
the welder specification.

8) Write the PLC program according to the welder
specification.

9) Write the robot program, and check its operation
before performing normal operation.
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Welder interface function

1.5. Menu tree

1: SPOT WELDING

FIXED MENU
—
1 . 1 MENU THAT CAN BE
1. SETTING THE TOOL NUMBER AND CHANGED DEPENDING
GUN TYPE CORRESPONDING TO THE 8: CHOWEL WELDER INTERFACE ON THE WELDER
GUN NUMBER

T: DATA 2: DATA SETTING/MONITORING 3: WELDER ERROR
MANAGEMENT HISTORY
| |
. . I 1
1: PROPERTY INFORMATION 1: PROGRAM 2: MONITOR
LOADING
—  2: DATA BACKUP | T: COMMON || 1: STEPPER
PROGRAM MONITOR
L 3: DATA COPYING || 2: COMMON 2: COMMON
PROGRAM 2 MONITOR

4: SERIES COPYING || 3 SCHEDULE |_| 3: COMMON
PROGRAM MONITOR 2
5: INITIALIZING

4: STEPPER 4: AHC COM
l— e
PROGRAM MONITOR
5: SCHEDULE 5: SCHEDULE
PROGRAM 2 MONITOR
6: AHC SCHE 6: SCHEDULE
PROGRAM MONITOR 2
7: AHC SCHE
MONITOR

Figure 1.3 Menu tree of the spot welder interface
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Welder interface function

? 2. Spot welder interface

2.1. Data management

2.1.1. Property information importing

Record “ﬁ_ Manual
condition  Characteristic information import output
Welder nurber: | iy
RAun o ind o
Welder number : NN —(IEEEEE A i
Welder format version @ 168 D
Controller D h02
u Maximum count
Jog ! i IEE Soft
inching of welding operation: keyboard
w Count of
— common classes: 3
Count of classes 3
of each series:
QuickDpen Counter of faults: 99 User key
. AF
Help FPREY/ME=T

Figure 2.1 Property information importing

The property information is the data that must be prepared in advance to use the functions of the
welder interface. It contains the structure of welder setting data, configuration of menus, etc. The
property information is required by all functions of the welder interface.

The following shows the function of each part on the screen shown in Figure 2.1.

@ For inputting the number of the welder from which the property information is to be
imported.

Shows the on/off-line status of the welder. Green color means online, and red color means
off-line.

Shows the properties related to the current welder by using the stored property information.
If downloading was performed before, the property information would be shown even when
the welder is off-line.

Imports the property information inputted in @ to the controller. If importing is completed
normally, a message window saying “Property information was stored” will appear.

®© ®0 ©
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2. Welder interface

2.1.2. Data backup

Hecprd = 5 Manual
C:III‘IdItIEII‘I Tt ﬁ L ’ output
JSysternSépplication parameter/Spot welding/Chowel welder interface/ | | — |
@ 1! Characterigtic information import
indow
Run to ;
g 2: Data backup A siman
3 ) Data backup D
g D eqgrthcnla rELll]mher of the welder whose data needs to be
retrieved,
[ | Jog 0K [FT1 Soft
keyboard

inching @ 450 |||

3
Cancel [Esc]
g s

QuickDpen User key
: AF
Help PREY/MEXT

After selecting the itern and entering the value, press the [ENTER] key,

;? | | N b

Lk

Figure 2.2 Data backup

Data backup is a function to back up the welder’s setting data into the Hi5a controller (Figure 2.2). Input
the number of the welder from which you want to import data, and press the OK button (or the F7
key) to start the backup process. It will take about 3— 4 minutes. When the data backup is completed, a
message window saying “Data was backed up normally” will appear.

The backup data can be used in the following cases:
@M When backing up the setting values of the welder

@ To change the data of another welder connected to the Hi5a controller
® To change the data of a welder connected to another Hi5a controller collectively

_ HYUNDAI
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Welder interface function

2.1.3. Data copying

Record : i Manual
CDI‘IdIl:IEII‘I Data management ﬁ L ) Ui
r g JSysternSépplication parameter/Spot welding/Chowel welder interface/ | | |
7 iy W
@ 1! Characterigtic information import
indow

adjustrnent

Run to
g FIE Data copy

G@@ Welder[1] Welder[1]
g 3: D Welding Welding OK. [FT]
[w # |l - # |1
Contraller Contraller Soft

o Jog
keyboard

ey @ 4: Ba Contraller[] Waldar[1]

= Welding

"_. | Fobot, WD I]_ > Controller 4 |1— Cancel [ESC]
@ g Ini

QuickDpen User key
= A
Help PREY/MEXT

|7

?

Figure 2.3 Data copying

Data copying is a function to copy data between welders and to copy backup data to a welder (Figure
2.3). Data copying between welders can be performed for the online welders of the same version.
Copying the controller’s backup data copy can be performed by using Robot.ND # file and Robot.NS#

file as one set.
Data that can be copied through the data copy function is PROGRAM data, not MONITOR data.

H HYUNDAI 2-4
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2. Welder interface

2.1.4. Series copying

AANUA 5

Hecprd Manual
CDI‘IdIl:IEII‘I Tt ﬂ ‘L r output
F " JSysternSépplication parameter/Spot welding/Chowel welder interface/ | |
I5Er iy
g 1! Characterigtic information import
indow
Run to . . . - adjustment
T
@@@'] Original welder number[1] m 0K [F7] ‘ D
g 3 Original series number |1 Stepper Program
[ |
Jog Sehedul Soft
inching ; [ Schedule keyboard
‘; & Welder number for the copyingl1] |1
_—

W e:

: @ : takes place (from —tu% I1
Cancel [ESC]
QuickDpen User key

-

5 A

Help After selecting the itern and enteriﬂlu PREV/NEXT

?

Series number for which copyin
:‘

Figure 2.4 Series copying

Series copying is a function to copy only the data that has a series (Figure 2.4). You can select the
schedule program or stepper program.

] HYUNDAI
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Welder interface function

2.1.5. Initializing

Record s Fanual
CDI‘IdIl:IEII‘I Tt ﬂ ‘L r output
F " JSysternSépplication parameter/Spot welding/Chowel welder interface/ | |
=/ Ly
g 1! Characterigtic information import
indow
Run to ;
g 2: Data backup A siman
Cad Welder. data initialization D
g D
| . "ID.Q Enter the number of the welder that will be initialized, [1] oK [F71 Soft
|‘nlclh|ng g 450 keyboard
= b
= Cancel [ESC]
@ B ln
QuickDpen User key
"o -

5 A

Help After selecting the itern and enteriﬂlu [ENTER] key: - I PREV/NEXT

9 Jf'/

Figure 2.5 Initializing

The initializing menu is to initialize the status of the welder (Figure 2.5). When it comes to initializing, a
dialogue box asking whether to initialize once again will appear when you press the OK button.

H HYUNDAI 2-6
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2. Welder interface

2.2. Data setting/monitoring

2.2.1. Program and monitor

Fecord | o Bl Manual

cnndit.iun Data setting / Monitoring{'W1) ﬁ L . L
r g JSysternSépplication parameter/Spot welding/Chowel welder interface/ | | |
s u
@ 1: PROGR &M
ind o
Run to ;
E 20 MOMITOR adjustment
m 3 LAST WELD MOMITOR
o Jog Soft
inching keyboard
QuickDpen User key
= A
Help PREY/MEXT

After selecting the itern and entering the value, press the [ENTER] key, I

? pesicdsssnssissnnninnny

Figure 2.6 Data setting/monitoring window configuration

The welder data can be largely divided into the program data and the monitor data (Figure 2.6), and
the contents of the menus will vary depending on the version of the welder.

] HYUNDAI
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Welder interface function

2.2.2. Single series program

Record = Manual
condiion Common Program, Welder number: 1 output
| ID | Iterm | Fange | Walue | Lnit |: [ |
LLy 0 |Low Current Limit [50,99] % E Ll
1 [High Current Lirnit [101,150] 120 %
Fun 1o 2 |Low Current Detect, [0.2] 1 Windows
3 |High Current Detect, [0.2] 1 adjustment
4 [Low Valtage in Weld [0.2] 1 D
G@@ 5 |2nd Yolt, Wire Open [0.2] ?
- 7 |Total Weld Count [1.65535] ER535 tirme
inhclﬂigng 8 [Stepper Function [0.2] 0 keySngtard
3 |Stepper Reset Mathod [0.1] 1
= 10 |Fault &t Warning [0.11 0 [zassg
e 11 |Start Pilot Function [0.11 ]
12 |Binary Pilot [0.1] 1
CuickDpen | 13 |Pulse Pilat [0.1] 0 User key
—— 14 |Repeat Function [0.1] 0
Ly |15 Feweld [0.1] 0 A
16 |Fault Reset by Pilot [0.1] 0
17 |Fault Cuput Type [0.1] 1] v
Help PREV/MERT

?

Figure 2.7 Common program

The single series program means a program that shall be commonly applied to all welding conditions
like a common program (Figure 2.7).
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2.2.3. Multi series program

100

Run to

Cad

o Jog
inching

QuickDpen

2. Welder interface

Manual
iqueezelkgi Schedule Program, Welder number:1, Series number:1 output
| 1D | [tern | Range | Walue | Uit |4_\ ' |

0 [Pre-squeeze Time L0 2000] I § I
1 [Squeeze Time [20,2000] 00 ms
2 |Pressure Stable Time [0,2000] 0 ms Windowe
3 |Up Slope Time [0, 2000] 50 ms adjustment
4 [#1 weld Time [0,2000] 200 ms D
5 [#1eld Current [2.0.50,01 8.0 k&
& [#1 Cool Time [0,2000] 0 ms
7 l#2 weld Time [0, 2000] 0 ms Soft

keyboard
8 |#2 Weld Current [2,0.50,0] 8.0 ki
9 l#2 Cool Time [0.2000] 0 ms T
10 [#3 Weld Time [0,20001 0 ms
11 [#3 Weld Current [2,0,50,0] 2.n ki
12 [Down Slope Time [0,2000] 0 ms User key
13 [Haold Time [0,2000] 200 ms
14 |Off Time [20,2000] R00 ms A'
15 |Pulsation [1.9] 1 tirne
16 |Weld Wave Select [0.19] 0 w

PREY/MNEXT

Figure 2.8 Schedule program

Multi-series programs are programs that enable you to select a series (Figure 2.8). Unlike a single series
program, a multi-series program makes it possible to set various data by selecting a series. Keys are
provided for this.

The following shows the individual parts shown in Figure 2.8.

®© ©0eo

Shows the set squeeze force value of the currently set series
Shows the number of the series currently set

A dialogue box to set a series will appear (Figure 2.9).
Allows you to move to the previous series. If the range of the current series is 1- 255 and the
current series is 1, this key will allow you to move to the series 255, the highest series value.
Allows you to move to the next series immediately. If the range of the current series is 1- 255

and the current series is 255, this key will allow you to move to the series 1, the lowest series
value.

©

A function to input specific data to the series of the desired range at once (Figure 2.10)

HYUNDAI
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Welder interface function

= Manual
iqueezelkgf, Schedule Program, Welder number:1, Series number:1 ) output
100 1D | Iterm | Hange | Walue | Lnit |: |
0 Pre-zsgueeze Time [0, 20007 0 ns Lr—l_,.
1 |Squeeze Time [20,2000] G000 ms
Fun 1o 2 |Pressure Stable Time [0,2000] 0 ms Windows
3 [Up Slope Time [0.2000] G ms adjustment
G@@ 4 [#1 Weld Time Series number, selection D
5 |#1 Weld Currg
- 6 [#1 Cool Time B
inhclﬂigng 7 #2Weld Time Enter the series number, [1,255] oK F keysbngtard
8 |#2 Weld Currg
= 9 l#2 Cool Time ] . [zassa
|10 5 Weld Time Cancel .
11 |#3 Weld Currg
QuickOpen | 12 |Down Slape Time [0,2000] 0 ms User key
= 13 Hold Time [0,2000 200 ms
l:_, 14 |0ff Time [20,2000] k00 ms AF
15 |Pulsation [1.9] 1 tirne
16 |Weld Wave Select [0.19] 0 v
Help PREV/MERT

tatch weriting

sEfles number

Figure 2.9 Series number dialogue box
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2.2.4. Data batch writing

100

Run to

Cad

o Jog
inching

QuickDpen

2. Welder interface

-2 5 Manual
iqueezelkgi Schedule Program, Welder number:1, Series number:1 o
| 1D | [tern | Range | Walue | Uit |4_\ |
0 |Fre-squeeze Time [0,2000] T ns § Ll
1 [Squeeze Time [20,2000] 00 ms
2 |Pressure Stable Time [0,20001 0 ms Window
3 adjustrnent
3 |Up Fers writing
4 (]
5 Selection itern  Pre-sgueeze Time
6 #1C Selection value 0 OK [F7] c
7 e oft
P Welder nurnber for the copying[1] Im keyboard
q g2 Series nurmber for which copyin B suus
takes place (from —tcg II 255 Cancel [ESC] [ ]"-'
10 |43
11 [#3
12 Do User key
13 |Hold Time [0.20001 200 mes
14 |0ff Time [20,2000] 500 ms AF
15 [Pulsation [1.9] 1 tirne
16 [Weld Wave Select [0.19] 0 v

Figure 2.10 Data batch writing menu

PREY/MEXT

Batch data writing is a function to copy a single unit of data to multiple series at once (Figure 2.10).
Input the number of the welder you want to copy from and the series numbers, and press the OK
button or F7 key.
For example, when you change the value of # 2 WELD CURR., which is the item ID 14 and want to copy
it collectively to the 1-255 series of the welder #2, you can do as follows.

Move the cursor to #2 WELD CURR which is the 14th item.

Change the value by inputting the number 15, and press the ENTER key
Click Batch Data Writing, or press F2 to display the Batch Data Writing window.
Input 2 for the number of the welder to copy from.

Input 1 in the previous box and 255 in the subsequent box for the series number to copy to.
Press the OK button to perform the batch writing.

©@O0e0eO
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Welder interface function

2.3. Welder error history

Welder error history is a function to check the abnormality of the welder, if an error occurs during
welding, through the teach pendant of the Hi5a controller.

Record e Bl Manual
cnndlt_mn Chowel welder interface ‘L ; output
r_/ SSysternsapplication parameter/Spot welding/ | |
- . r—| ]
g 1: Data managerment
Wind oy
Run to :
g 2: Data =etting / Monitoring edlusierii
m 3: Wealder errar log
o Jog Soft
inching keyboard
=
QuickOpen

——

ser key
" AF
il &fter selecting the itern and entering the value, press the [ENTER] key,

I— PREY/MEXT
T —————

Figure 2.11 Welder error history menu
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2. Welder interface

(e DTS 024 TTRUY T MAN DAL s T asazing P |

condition Welder error |Og output
[ ' | Time | Weld, No | Fault Code | Fault Message | [ |
2M9/07/25, 15:07:01 2 B3 HIPAIE HE A5t
B G 29707425, 15:02:28 z 13312 Characteristic information does not exist, Window
2019/07/25. 145108 2 52 R sdlusiteri
2015/07/25, 14:44:44 2 52 BIErD| T} D
@3@ 2019/07/25, 14:18:04 3 0 Characteristic information does not exist,
29707425, 13:49:20 3 0 Characteristic information does not exist,
o Jog Soft
inching keyboard
QuickOpen ser key
. AF
Help PREY,/MEXT

Figure 2.12 Welder error history

(Caution) While the welder is connected, an error-related status will be displayed even when there is no

property information, but it is impossible to check what the error message is.
In this case, if the property information is imported through the property information import function,

an error message will be normally retrieved.

2-13
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3. Abnormality and errors

Welder interface function

Code There is an error in the property information file.
There is a problem with the stored property information file. Please update the
Contents of . . .
) property information through the menu of Data Management — Property Information
abnormality .
Importing.
Code The value has exceeded the allowable range. [Rangel]

Contents of
abnormality

The input value is exceeding the limited range. Please input a value within the range.

Code

The number of the original welder is the same as the number of the welder to copy
from.

Contents of
abnormality

Will be shown when inputting the same welder number for the original welder and the
welder to copy from during the process of data copying.

Code

Class information was not stored correctly.

Contents of
abnormality

There is a problem with the class-related information in the property information.
Please update the property information through the menu of Data Management —
Property Information Importing.

Code

The error information was not stored correctly.

Contents of
abnormality

There is a problem with the error-related information in the property information.
Please update the property information through the menu of Data Management —
Property Information Importing.

Code

Data transmission between the main board and teach pendant failed.

Contents of
abnormality

Will be shown when an error occurs in the communication system while recording or
importing welder data. Please check the connection between the controller and teach
pendant.

Code

The welder is not connected.

B H
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3. Abnormality and errors

Contents of
abnormality

The welder of that number is not connected normally through Device Net. Please
check the connection.

- HYUNDAI
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Welder interface function

Code Copying has failed.
Contents of | Data copying between welders has not completed normally. Please check the network
abnormality | connection of the welders or try copying again.

Code There is an error with the welder data file.

Contents of
abnormality

There is a problem loading the welder data file. It is required to check whether there is
a file and to check the data.

Code

The property information data is not stored normally

Contents of
abnormality

An error occurred while storing the property information file. Please check whether
you have enough storage in the teach pendant and then try again.

Code

Data storing failed.

Contents of
abnormality

An error occurred while storing the data. Please check whether you have enough
storage in the teach pendant and then try again.

Code

The version does not match between the welders.

Contents of
abnormality

The version does not match between the welders, which to copy from and copy to,
making it impossible to perform copying. Please check whether the file changed or the
version of the welder changed.

Code

The waiting time has been exceeded.

Contents of
abnormality

Will occur when the communication between the main board and the teach pendant
does not work well, or it takes a long time for the controller to process. Please try
again.

Code

The data has an error.

Contents of
abnormality

The data of the backup data file has exceeded the normal range.
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