INSTRUCTION MANUAL

Welding Controller
STN21 Series
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In order to ensure operational safety, you
are requested to read this manual until you
have fully understood the information

contained in it. Keep this document the —_j-||[|_—| OBARA KOREA CORP.

designated place
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= Safety Guide and Instructions =

This instruction manual should be thoroughly read for safe and correct
operation of this product.
* In order to ensure safety, only those persons who are qualified or well versed in welding
machines shall be engaged in installation, maintenance and repairs.

* The operator of the equipment shall thoroughly understand the information contained in
this manual, have sufficient technical knowledge, and be able to perform safety
operation.

 As far as safety education is concerned, it is recommended that those concerned
participate in various kinds of seminars and take qualification tests conducted under the
auspices of the Welding Academy, Welding Association, and related organizations. Also,
the owner is requested to educated the personnel in safety whenever considered
necessary.

» Keep this manual at a place to which operators have easy access and leaf it through as
many times as required.

» For further information, contact any of your local dealers whose phones and fax numbers
are listed below.

Manufacturer OBARA KOREA CORP

Head Office 535-158, Kasan—Dong, Keumchun—Ku,
Seoul, Korea (153-803)

TEL (02) 867-0171

FAX (02) 867-6531
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= Safety Precautions =

Before starting operation, thoroughly read this manual for safe and correct operation of this product.

* Precautions described in this manual are intended to ensure safe operation of the equipment and preclude
the possibility of incurring injury to you and your co—workers.

* This product is designed and fabricated in due consideration of safety. However, it is essential that the
precautions in this manual be taken. Failure to take such precautions may cause a fatal or serious injury.

* Incorrect operation of the equipment may cause different levels of hazards and damage. This instruction
manual classifies these levels into the following two, which are represented by the corresponding symbols
and terms and used to warn the operator against possible hazards and damage. These symbols and terms
are also used in like manner on the warning labels affixed to the equipment.

Symbol Term Description

Incorrect operation can cause hazardous condition
DANGER which could result in a fatal or serious injury.

Incorrect operation can cause hazardous condition
CAUTION which could result in a slight injury and which may only
cause property damage.

% Symbols apply to general cases of the operation.

The term serious injury means loss of sight, wound, burns (resulting from too high or low an ambient
temperature), electric shock, fractures or poisoning that has aftereffects and requires medical treatment,
hospitalization or seeing the physician for long periods as an outpatient.

The term slight injury means wound, burns or electric shock that does not require medical treatment,
hospitalization or long—term treatment as an outpatient.

The term property damage means breakage of the property or consequential damage to the equipment.

As far as the handling of equipment is concerned, the matters related to “must” and “must not”
are indicated below.

COMPULSORY | Must: e.g.., grounding connection

® PROHIBITED | Must not

% Symbols apply to general cases of the operation.
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Discouragement of operation by Certain Operators
For operational safety, discourage the following persons from performing operation:

A DANGER

Mentally—troubled person.

Physically handicapped person who is hard to operate the equipment.

Addicted to drugs.

Intoxicated.

With a pacemaker implanted.

Without protective gears on.

Not having undergone appropriate education or guidance and technically unqualified.
With a long hair not bundled.

Education in Safety
The operator must not operate the equipment unless he or she:

A CAUTION

Understands the information contained in this manual.

Understands the meaning of symbols and terms on the warning labels.
Has knowledge of Learning heart massage and artificial respiration (CPR).
Is capable of checking the protective equipment such as fire clothes.

Knows the point of contact in an emergency.

Has knowledge of the location and resetting method of the Emergency Stop switch.

Is capable of inspecting the equipment.

Has knowledge of electricity.

Understands the equipment and knows it's wiring connections and voltage value; and.

Has knowledge of resistance welding.

Has knowledge of first aid treatment for burns and injuries and the location of first aid kit.

STN21 Series OBARA KOREA
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Safety Precautions to Be Taken

A DANGER To avoid accidents resulting in a serious or fatal injury, be sure to observe

the following:

1. This welding machine is designed and fabricated, giving due consideration to safety. However, it is
essential that the precautions stated in this manual be taken. Failure to take such precautions may

cause a fatal or serious injury.

. Jobs related to the I/O power source; determination of the installation site; handling, storage and
piping of high pressure gas: storage of products after welding; and disposal of wastes should be
done according to the local regulations as well as your in—house standard.

® 3. Do not allow unauthorized persons to approach the welding machine or the workplace.

. Do not allow a person with a pacemaker embedded in his or her body to approach the welding
machine or the workplace without the approval from the physician. Since the welding machine
creates magnetic field around it during operation, it can adversely affect the pacemaker.

. For ensuring safety, the welding machine should be installed, serviced, and repaired by only qualified
personnel or those who are familiar with it.

® 6. Also for ensuring safety, the welding machine should be operated by those who fully understand the
information contained in this instruction manual and have knowledge and skills of safe operation.

® 7. Do not use the welding machine for any other purposes than welding.
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A DANGER To avoid an electric shock, be sure to observe the following:

* When brought into contact with live parts
other than the secondary conductors, yoL
may incur a fatal electric shock or burns.

* Remember that an electric shock can result
from simultaneous contact with both ends of
the secondary conductor,

Do not attempt to touch live parts other than the secondary conductors.

Refer grounding of the welding machine to a certified electrician or other qualified person in
accordance with the regulations (Electrical Equipment Technical Standard).

When replacing a circuit board, fuse, or other parts or in cases where accidental contact with other
high-voltage parts is probable, be sure to turn off the main circuit breaker and make sure that a lit
charge lamp begins to dim and finally goes out.

Make sure that the charge lamp remains unlit. Using a tester, also make sure that the unit is free of
high voltage. Do not start installation or maintenance until it is certain that the unit is not charged
with power.

Do not use damaged cables or those which have insufficient capacity or exposed conductors.
Ensure that cable connections are tightened and properly insulated.
Do not operate the welding machine with its casing or cover removed.

Avoid using a torn or wet pair of gloves. Always use dry, insulated gloves.

Perform inspection and maintenance periodically. Do not re—use the equipment until damaged
portions, if any, have been properly repaired.

Cooling water to be used should have an electric resistance of not less than 5000Q-CM and be free
of sediments.

Electric cables and air and water hoses to be used should be sturdy enough to withstand the
specified load and pressure.

When the tip changer is put out of use, the related equipment should be powered off.

Do not leave the doors of all units open unless they must be opened for inspection or maintenance
service. Keep the doors locked during operation. Ask the responsible person for strict storage of
keys.
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A DANGER Do not try to put your fingers or hand between electrodes.

* Putting upper extremities of your body between electrodes
Can cause them to be pinched or caught up, resulting in
Fractures or other injuries.

® 1. Do not try to put your fingers, hand or arm between electrodes.

2. Before turning on the power (for solenoid valves) or supplying compressed air, ensure safety around
the welding machine.

A CAUT'ON Use protective gears to protect you and your co—workers from splashes or

spatters that are generated during welding job.

- * Chips scattered will cause injury to the eyes or bums.

* Too loud a noise may cause hardness of hearing.

1. Wear safety goggles to protect the eyes from scattering chips.

2. Wear protective gears, including protective gloves, clothes with long sleeves and leather apron.

. Install a protective curtain around the area surrounding the welding work site so that splashes
and spatter are not projected towards other people.

4. Wear a sound-proof gear if noise is too loud.

A CAUT'ON To prevent a fire or an explosion, be sure to observe the following.

*x Spatters from welding as well as base metal that is hot
“ immediately after welding can cause a fire.
A * Qverheat that is caused by loose cable connections during
A

current application can also start a fire.

1. Keep the job site clean of combustibles which easily ignite when brought into contact with spatters.
If they cannot be removed, cover them with a sheet of nonflammable material.

(\) 2. Do not use the tip changer near the area where there are combustible gases.
® 3. Keep hot base metal away from combustibles.
4. Ensure that the cable connections are tightened and properly insulated.

5. Provide an extinguisher near the welding site in case of an emergency.
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= Indication of hazardous zone =
= Type and location of warning label =

| DANGER

The shaded areas in the

figures show the high-voltage

hazardous areas of the

equipment.

Warning labels

STN21 Series
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1. BASIC SPECIFICATIONS
1.1 Model

1

BASIC

STN21Y Series 2.
1.2 Control functions INSTALLATION
Control method
All digital control, synchronous type 3.
g y P POWER
Control series
4 series/15 series/16 groups; Maximum control series: 240 conditions 4.
Up to 8 guns (counter/Step Up control), or Up to 4 guns (solenoid control) L
(combination of 2 guns and 2 retract guns can be controlled.)
5.
Setting method op
Remote setting method
6.
Time control MAINTENANCE
Squeeze Delay Time 0 to 99 cyc (for all series)
Squeeze Time 1 to 99 cyc (for all series) 7.
Slope Time 1 to 30 cyc (for all series) TROUBLE
Weld Time 1 0 to 99 cyc (for all series)
Cool Time 1 0 to 99 cyc (for all series) 8.
Weld Time 2 0 to 99 cyc (for all series) ALARMS
Down Slope Time 0 to 99 cyc (for all series)
Cool Time 2 0 to 99 cyc (for all series) 9.
Weld Time 3 0 to 99 cyc (for all series) INSPECTION
Hold Time 1 to 99 cyc (for all series)
Off Time 4 to 99 cyc (for all series) 10.
Pressure Rise Time 1 0 to 99 cyc (for all series) STORAGE
Pressure Rise Time 2 0 to 99 cyc (for all series)
Pressure Rise Time 3 0 to 99 cyc (for all series) 1.
Hold End Delay Time 0 to 99 cyc (for all series) SPECIAL
Cyclic control
Pulsation 1 ~ 9 (for all series)
Re—-Conduction Count 1 (selectable using the parameter)
Current control
Constant current control method Primary current feedback by the CT
Current settings
Direct setting 2000A to 60000A (in 100A step)
Primary current setting 50 to 1500A (There is the restriction with duty)
Stepping control
Step Up system (up to 16 steps)
Maximum spot count: 9999
STN21 Series OBARA KOREA PAGE 11-




1.3 Inputs and outputs
Specifications for the solenoid valve 24 VDC
Rated current: 0.5A or less
(The total current of valve outputs should be 0.8A or less)
(A surge absorber must be provided on the solenoid valve side.)

Specifications for the control terminal block TB1

[Input]

Starting input IN.Ox4series (Internal: 24VDC, Input current: 20mA
or 4N.Ox 1series (Internal: 24VDC, Input current: 20mA
Group input AN.Ox 1series (Internal: 24VDC, Input current: 20mA
Retract Starting input 1N.Ox2series (Internal: 24VDC, Input current: 20mA

N.Ox1series (Internal: 24VDC, Input current: 20mA

( )

( )

( )

( )

Step Select Clear input ( )
N.Ox 1series (Internal: 24VDC, Input current: 20mA)
( )

( )

( )

( )

Step All clear input

Alarm Reset input

Welding On/Off Switch input
Safety Switch input
Transformer Thermo input

N.Ox 1series (Internal: 24VDC, Input current: 20mA
N.Ox 1series (Internal: 24VDC, Input current: 20mA
N.Ox 1series (Internal: 24VDC, Input current: 20mA
N.Ox1series (Internal: 24VDC, Input current: 20mA

_ 1 4

[Output]

Hold End output 1 N.Ox 1series (24VDC, Max current: 0.12A)
Alarm output 1 N.O/N.Cx1series  (24VDC, Max current: 0.12A)
Last Step output 1 N.Ox 1series (24VDC, Max current: 0.12A)
(Current Detection signal output)*

Step Completion signal 1 N.Ox 1series (24VDC, Max current: 0.12A)

*1: When the parameter “Pr CurDetect” is ON, the Last Step signal output changes to the
Conduction Detect signal output. See Section “4.5 Description of parameter functions”
for details.

*2: When the Device Net is used, there are some more inputs and outputs. See Section
“11.15 Device Net” for details.

1.4 Dimensions and weight

Dimensions Timer main unit: 350 (W) x 245 (D) x 520 (H)
Weight 19 Kg
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1.5 Equipment specifications

Welding power

Power consumption
Frequency

Ambient temperature

Relative humidity

Cooling system

Flow rate

Masimum water pressure
Electric resistance

SCR

Storage period for setup data

Single—phase, 200/220/380/400/420/440 VAC, 50/60Hz
(Selected by switching the range on the base voltage.)
Applicable voltage is *20% of the preset voltage.

50 VA (not in weld)

50 to 60 Hz (automatically selected on power—on)

0~ 50°C

90% max (No condensation)

30°C max

6L/min

0.3 MPa max.

5000 Q@ cm max.

Insulated molding SCR ( SIZE : 717A, D type)

10 Y (setting data)

/™ CAUTION

normal condition.

equipment.

Handling of the setup data
The storage period for the setup data is 10 years when the main unit is used in

This period does not apply if any faults occur to the main board for some reason.
Therefore, the user is requested to ensure that important data on welding conditions
is stored and managed at the user side independently of storage of the data in this

STN21 Series
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1.6 Accuracy

Welding power voltage fluctuations

Resistance load fluctuations
Setting accuracy
Repeatability

1.7 Paint color
Paint color of housing
Source

1.8 Power indicator Lamp

Indication color
Indication condition

+10% or less
+10% or less

+3% (with respect to the full scale)
+3% (with respect to the full scale)

Orange (Equivalent to the color number of E5-259)
Standard print color sample card

(1956 edition issued by the Japan Paint Industry Association)

Green or White
ON when the Power ON

(24VDC for Internal control is ON)

1.9 Connection associated equipment

This equipment has the following connection associated equipment.
For welding condition data input + Welding monitor +

TP-NET

DP-NET
PN/C (pendent cable)

PJ/C (timer cable)
SMART-NET

Alarm and other indications

Welding result monitor + Welding condition display +

Alarm and other indications

TP-NET / DP-NET / SNS connection cable

Cable to connect timers.(Used for multi—unit setting option)
Allows the welding conditions to be managed by a PC.

TP-HET

DP-MET

SMART-NET

STN21 Series

OBARA KOREA

PAGE

14-



2. INSTALLATION AND CONNECTIONS
2.1 Installation
(1) Weight 19Kg
(2) Dimensions 584mm (W) X 497mm (D) X 520mm (H)
584mm (W) X 525mm (D) X 520mm (H)
(3) Use the mounting holes (®11mm x 4 places) in the bottom of the main unit. 3.
— Precautions for installation — POWER
0 Install the controller in a place where the ambient temperature is 0 to 40°C and it is not
exposed to direct sunlight. ?I-D
0 Power receiving equipment that feeds the controller should be protected against lightning
according to the local regulations. 5
0 Avoid places where the unit is exposed to water splashes, oil drips or dust containing oP
metallic particles.
- Space Requirement « Mainframe Bottom-side View - MAINT%\IANCE
584 .39
350
7.
E g N TROUBLE
| e 8.
B | ALARMS
= 9.
2 = o INSPECTION
10.
STORAGE
= 11
— - | SPECIAL
245
1
© Q\
= @11-Hall (M10 Bolt)
a TE
30 ZQO ™ - o
Nipple(3/8")
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2.2 Connections (power, welding, transformer and cooling water)
Power cable : Connect it to "01-02" of the power connection terminal at the
bottom of the controller.
Power transformer cable : Connect it to "01-03" of the power connection terminal at the
bottom of the controller.

Cooling water supply and  drain lines . 5onnect them to INLET and OUTLET on the left side of the
main unit.

— Precaution for connections —

0 Connection Cable

0 withstand voltage : 600VAC or more
0 Power drop during conduction : Should be within 20% of the rated voltage

o Welding power : Be sure to install a fuse in the main power connection.

o Breaker . Install a high—frequency proof earth leakage breaker that can
protect the human body on the power supply side of the
controller in use.

: 100 mm? or larger in size (Refer to the following diagram.)

Capacity of welding transformer NFB Rated Current (AC380 to 440V) Cable size
35 - 55kVA 100A 38mm® or more
- 125 kVA 225A 60mm® or more
- 180 kVA 350A(400A frame) 100mm?® or more

Note: Any Cable breaker that cannot deal with high frequencies will not protect the
human body. (When in doubt, contact us.)

0 Cooling water :  Use city water or industrial water. Do not use cooling water that contains
electrolytes such as salt.
Circulated cooling water should be entirely changed twice a month or
5 to 10% of the total volume should be replaced continually (because
of condensation by evaporation). Where water is frozen in winter
season in your location, be sure to drain water before putting the unit
out of service.
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2.3 Grounding wire

0 Grounding wire : Connect it to the “grounding connection terminal” in the lower part of the controller.
(Refer to the following diagram.)

0 Connection cable : 50mm2 or larger in size (Larger than half the size of the power cable.)

Breaker type No Breaker type
Connect power cable here
Connect grounding
Connect ground wire here Wwire here
o
Connect ground Connect grounding
Wire here wire here
il
[IENIEN]
Connect welding transformer Connect welding
cable here Connect power coble here transformer cable here

STN21 Series OBARA KOREA PAGE 17-



2.4 Connection of the PN/C cable

Connect the PN/C (TP-NET / DP—-NET / SNS) cable to the TP connector of the timer main unit.

—

CONNECT NETWORK
CABLE HERE

STN21 Series

CONNECT PENDANT il
CABLE HERE eljel e
\°\<H®§
([0
,,,,,, e o o > - ,? — - —
WATER OUTLET it
WATER INLET
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2.5 Connection of the control wires
Connect the terminal block TB1 on the front of the main unit.(See the instruction on the seat.)

Connection item Description

SOL1 and 2

Outputs a signal to each of the solenoid valves of GUN1 and GUN2.

SOL7 and 8

Outputs a signal to the retract valves. Can also be used as outputs
to the GUN3 and GUN4 solenoid valves.

Alarm output

Output an alarm signal on occurrence of fatal or warning(caution)
alarms.
Related parameters:

“Caution”,” TESTW ALM”,”ALM Mode”,” ALM Out”

WELD ON/OFF

5
2 - - — - —
= Step Up Finish Output Outputs .a signal on completion of the specified steps in the Step
(@) up function.
Last Step output Outputted upon switching to the last step order. However, this signal
(Current Detection Is turned into the Conduction Detect signal output when the
signal output) parameter “CurDetect” is ON.
Output of Hold End signal to each spot. When an alarm is found,
Hold End Whether this signal is outputted or not depends on the alarm that
has occurred.
Related parameters : “Hold Out”, "HoldA Dly”
GROUP 0~3 Binary input of Groups 0~3 specifies the welding conditions in
Groups 0~15
1. Activation inputs. Can be used to specify up to 240 welding
conditions in conjunction with groups 0~3
(15 conditions * 16groups=240 conditions)
START SW 1~4 2. When the Step Select Clear signal and an START SW signal are
inputted at the same time, the specified GUN’s step is reset.
Related parameters: “AB Mode”, “SW Mode”, “One Shoot”
RETRACT START SW 7, 8 An input to start the Retract function.
ALARM RESET Short—circuiting this will reset a currently issued alarm.
é A Switch to externally operate/stop the welding.
[

Since N.C.(weld able at the closed position) is set, shorting between
A12 and B13 is required when it is not in use.

STEP CLEAR

Clears the Step—up data of up to GUNS8

STEP SELECT CLEAR

Inputting this signal and the Start SW simultaneously will specify a
gun number and clears its Step data. See Section “4.13 Step
resetting” for details.

TRANS. THERMO

This input connects the thermo wire from the welding transformer.
N.C.(normally closed)

SAFETY SW

Switch to stop the timer in an emergency and used for other
purposes. N.C.(operative at the closed position)

STN21 Series
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Connect Example of Robot control Board
Condition: B Mode (binary switch input) Step control is enable.
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=Sz 2 |5Sl-, | 2 o |m=l==l o | el e (=1 e ek
(i ::r—::a:ﬁ-za_.—ﬁn- = || = = =0 =g == i
—_ | = | — | = T L e —| i3 =L =L = — — —i \oed b | =T Lad | L
Ll ] it ] e ] D e el 2= | OE | de| d —f BE o (o = Tl T == TEI1
M N 3 TRANS, —[
[ S0L1 SDLZ I | thermo |
| Rabet | Rabot
[ fransformer | transformer
|
[ T I connect these as necessary to | E |
. control it on the robot control panel. i | |
r Start SW 3 Alarm Step —[
| Lom Alarm Complete SW1 SW2 SW3 SWh Resef clear I
| M S y 1 i
| L CL l J; Connection to
{ 4 _| © % {0 Portable TRANS.
I 3[ I < o Terminal box
I
P P P 2 e
TR Mo o O g g d d d d d S d o)Jqg o oA
Blo O © 0 © © 0YO © © O ©0Yyo O Jd QOO O©OBI8
' Ll LR L[S o
| @ T T |2 < @ Connection to
| v Vv v |- L] ?orta'bleI TbRANS.
Output Stes  Fandl G d 5t erminal box
| ccl:lml.w LUﬂfﬁerz s?z?; 5;%::% Group 0 to 3 uwnﬁ'off seFach %ﬂfm .
[____ C ot st - clear o

¥ 1: Refer to Section, 2.7 “Inputting Start Switch and Instructions”.

% 2: The step last stage signal output works instead of current detection signal output when the

Parameter is effective.
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Connection Example of Portable Transformer
Condition: Selectable between A—-Mode and 1 retracted gun

= Eh-1326
= =8 = | B 8. | |- v | Bz| 288
3| S| = (EE IS EE?'E—:%; = o -:;;%ﬁ%&ﬁﬁ%gf
Ao | BB | EOES|RAER AR enECl sl dlEame
A nL:- ﬁii Y| .-Llr, Jxls AT | AB .':.; 'hil{I T2 | Az |2 Tla A1G | A6 | A17 | At |
) - Lo [
"'| j T °F 'Iu 'I-:I*: 'I -I '|¢ o
_d__l: 1 J_ J_ Je _I-:I _|£| _||£ _iIL _|1'_'- [+ _||:l.:| II.I'
g 5 T T g 1o T o o g & g
Bi [ BZ | Bl | B | B5 | B5 | B7 | Ba | BG | 510 | B11 | Biz | B13 | Bik | B15 | 816 | 817 | B8 |
I §- 0 —| = = =
=2lE |5 |e=B3Ea m [EPlEF o [~ |~ | I | o2
EolE ExEEabl2E 2 2Z(ES 2 | 2| B (S-S ZE B
L ] b S| bad S| o — I = = (5 |..|—|.._|I— (&= (= (& o %? eionmn | s =fin s =L TEI1
WV ELT o N O uJdf LD O W O3 (i | [ o | ﬂ_!_i'.'_ { M | = = 2| e d (¥ ]
F —— TRANS |
| sout sgrz et SWENL—0 O Thermo |
. ] _
‘ Start SW GUNZe—0 OO Connection to
‘ Portable TRANS.
S W1 . Terminal box
‘ 0 Condition
‘ SW3 selecting |
swzoﬁ |
| o |
L S & J
/47 /7 /  /
TR Md d I o o o d d d dq o o0 0/q © OB
Blo, @ O © 0 0 ©YQ Q ¢ © 0Y0 © & 0Y0C OB
g NN

& NN i 3 comocton o

Portable TRANS.
Terminal box

N IR ]
|
|
|
|
|
|

Retract Refract Retract Refrart Weld/NoWeld Safety |
50L7  SOLA SWT  SWE SW J
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2.6 TB1 Input / Output for Parameter setting “Remote I/O: ON”
Each input and Output item became DeviceNet |/O at the time of the
“Remote I/O: ON” choice. Refer to the bottom table for the details.

N = E4-T326
= —= ao= = o= =
B | [FE E |am=EE B | | |8 EL.=EEEE
25| 3 | 2 |55 3 (2523535325 53 25| SHE 55558
A1 | A7 | &3 | AL | A5 | A& | A7 | A8 | A0 | A10 | AT | AT2 | A13 | AWL | ATG | ATE | A7 [ AIB |
t L 1 1T +$ _Ié 45 _Ié _Ié +$
T 7T b ¥ P t
m T 1 48 46 44, 4.5 44, 3 $ 44, arameter
T T % ' ¢ 9 & '¢ 7 \
Bl | B2 [ B3 [B4 [ BG | B& | BT [ BB [ BF [BIO] BN [ B12Z [ 813 [ B4 [ B15 | B16 | BI7 [ B18 | Remote I/O : OFF
| —| e = [ = =
czls |5 le=Z850 - [5HsB = | < || g8 | a2
FoE BT 2R 5 252y 5| 5| 5 |g32aaE b
ERER EREE LT B |FRER & | B | & |85 EE & TB1
we A ey | als BE Et-7309
=5 5| 525 5| 523 - = Bl SZ|rZ
Z5|=5=5 z5|=5|=5|=E =0l=5PE(EHaEEEES
[=lw]l=sl=|falw]inl=]l=]=]l= =] =T OE o= Z O =CE|w Q|
1 1 a7 [ a3 [ A4 [ A5 [ 46 | AT | AR | A9 [afo | a1 | Az [ AT [ a16 [a15 | AjG [ AlD [ A18
t IE. 1 L _|r.': 44& _|$ _|$ # _|$
T 1 A R R { - Parameter
m 1 1 18 _IJ; _IJ: _Ié _Ié P E _Ié
T T & '# ' '§ '3 g g .
Bl | B2 [ B3 [B4 [ B5 | B | PT | BB | BY [ 619 [ A11 [ B1Z [ B13 [ B14 | B15 | B16 | 817 | B18 | Remote /O : ON
I
85 5 528 5 5 |0 2 d.8 =7 [2EE
|| = |==|= = = = - = — T Lod| L
e e EEIEE EEEE SEEESEHEE =5 EE| 5 TB1
Table of TB1 item
TB81 Stnadard
D/N Output 1 to 4 -COMMON DC24V output
D/N Output 5 to 8 relay contact output
D/N Input 1 to 6 relay contact input
Alarm reset Short—circuiting this will reset a currently issued alarm.
A switch to externally operate/stop the welding.
Weld On/Off _ _ .
N.C. (Closed in possible for welding)
Step clear Clears the Step—up data of up to GUNS8.
Connection of the thermostat wire of the welding transformer.
Transf. Thermo
N.C (Closed in normal state).
A Switch to stop the timer in case of emergency.
Safety SW
N.C. (Activates when closed.)
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2.7 Inputting Start Signal and Instructions

When connecting the Activation signal, connect the signal to the Activation switches (1 to 4) and
Groups (0 to 3).

Inputting Start Switch Signal:

Setting the parameters on the timer allows you to select A MODE (4 series) and B MODE (15 series).

A MODE (1 ~4: 4 series) 1 group
Series 1 Series 2 Series 3 Series 4
START SW 1 0 X X X
START SW 2 X @) X X
START SW 3 X X O X
START SW 4 X X X 6]

1

START
SWi1

@)

2

X

B MODE (1~F: 15 series)

3

0

1 group

4

X

5

0

START
SW2

O

O

START
SW3

START
SW4

Group input :
All the series, when put together, are called a group. There are 16 different groups consisting of
Group 0 to Group F. Each group is specified by a binary input. As shown in the table below, no
group input denotes Group 0.
Group selection (0 ~ F: 16 groups)

Group 0 X O X X @] @] O X X O

Group 1 X O X O (@] X @] x O O

Group 2 P P (@] O (@] x X (@] O O

Group 3 X X X X x (@] O 0O O O
Maximum number of conditions = 15 series X 16 groups = 240 conditions
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Inputting Instructions of Start Signal
In B-Mode, a long interval between activation of each Start switches may select a wrong Series. Keep the
intervals between activation of each Start switch tithing 5ms. Alternatively, the following method is available.

— Example of Start Switch Input —

At first, close the relays, CR1~8, and then close the contact, CRO, after CRO short interval.

This method of closing the contact, CRO, after closing the six relays poses no problem if the differences in
closing timing of the relays are moderate.

~—— Diagram of Starting Switch Input -
Wiring Example
EEE—ENEME-&;E f'F{‘]” A
S et vt Bl e RS == A8
T EE‘EH 09 CRO : Input common
_I-:E- _I:E- _|Ea _|-:5 EPEH XD CR1 : Relay contact for SW 1
O T CR&;, XL CR2 : Relay contact for SW 2
i1 bel L
e T 1o 10 46 5 ‘R CR3 : Relay contact for SW 3
l =8| BJ
BT 06 1 B3 B0 AT AW L i CR4 : Relay contact for SW 4
m AP = | — | o = CRS5 : Relay contact for Group 0
o || o o =8 Z
2 ESE= = |2 |2 LFE'EH B10 CR6 : Relay contact for Group 1
s S (R | B11 CR7 : Relay contact for Group 2
Terminal Block ':R_"H B17 CR8 : Relay contact for Group 3
. !

2.8 Step Clear

If the step up function is being used, then inputting a step clear signal to the TB1 terminal block will clear the

gun step conditions.

(Note) When the parameter “Ps” and “P8” are both enable, step series1 only can be cleared by this input
signal (TB1-A14)

2.9 Step Select Clear

Inputting a signal to Step select clear and Start switch on the TB1 terminal block at the same time allows a
gun number to be specified and its step data to be reset. And Step select clear follows the data established
in Step return (Welding condition).

How to specify the GUN No.

In A Mode
Gun 1 STEP SELECT CLEAR+INPUT COMMON+START SW1
Gun 2 STEP SELECT CLEAR+INPUT COMMON+START SW2
Gun 3 STEP SELECT CLEAR+INPUT COMMON+START SW3
Gun 4 STEP SELECT CLEAR+INPUT COMMON+START SW4

In B Mode (binary input)
Gun 1 STEP SELECT CLEAR+INPUT COMMON+START SW1
Gun 2 STEP SELECT CLEAR+INPUT COMMON+START SW2
Gun 3 STEP SELECT CLEAR+INPUT COMMON+START SW1+ START SW2
Gun 4 STEP SELECT CLEAR+INPUT COMMON+START SW3
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3. INITIAL POWER-ON PRECAUTIONS

1.
BASIC

3.1 Check items before power—on INSTAELATION
Before turning on the power, check the following items to ensure that there are no incorrect
connections.
1. Connection of the power cable Poes'/ER
2. Connection to the welding transformer.
3. Connection of the grounding wire.
4. Connection or the control line. 4.
5. Check on the cooling water line and flow rate. TP
3.2 Check items at power—on gﬁ,
When turning on the power:
1. Wear safety goggles and insulated gloves.
2. Immediately after the power is turned on, check for unusual noise or smoke or peculiar odor. MAINT%\IANCE
3. Make sure that there is no alarm indication on the TP—NET. If an alarm is indicated, take
appropriate corrective action against it referring to Section “9. INSPECTION”.
4. After the power is turned on, check for unusual noise or smoke or peculiar odor. 7.
5. Set the welding condition data as well as parameter data referring to Section “4. TP-NET TROUBLE
OPERATION".

6. Use the START SW to start the equipment and make sure that the welding guns are 8.
pressurized depending on the activation series ALARMS
3.3 Emergency stop INSPS(-:TION

Opening the signal circuit of the “Safety Switch” on the TB1 terminal block allows you to stop
any valve outputs from the timer and to cut off the welding current in an emergency. The
stopping method depends on the external connections. The personnel responsible for system 10.
configuration should select the emergency stop function according to the situations. STORAGE
11.
SPECIAL
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4. TP-NET OPERATION BASIC

Each timer can have data on 240 welding conditions and one set of parameter data. INSTAEI:ATION
The TP-NET can have data held by five (5) units of this timer.
Simply, the TP-NET can have as many as 1200 welding conditions.

Description of operations from the TP-NET (teaching pendant):
Welding result monitor
Check on and change of the parameters

Check on and change of the welding conditions 5.
Check on |/O information (BIT information) oP
Alarm indication and check on its history
Spot count and reset 6.
Step order count, reset and change MAINTENANCE
Copy of compare between TM and TP
Copy of the internal data of TP 7.
TROUBLE
Description of terms:
8.
ALARMS
Welding result monitor-=--«--- Results of the previous welding. 9.
Welding conditionge««««+«--- The current value, welding time and other condition INSPECTION
can be set as per the customer’s needs
Parameterge cecceeeeeeeeces The function can be selected as required by the 10.
customer. STORAGE
(Repeat, Step up and other functions)
11.
SPECIAL
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4.1 Names and functions of controls

[]
O
TV#/Home
F-Disp,Select D
I Display
Fr F2 Fa F4
Alarm W 5 e £7 Fe Ihe 4t row is for the function
S \ eys
Step Up Finish S T Teaching Pendant
] o TP-Net
. Last Alarm e Cont Set Ready
LaST Step Start Ste] Enc Weld Press

lﬂ’ [ ] D,\D B,Q\
SW Start AN
Step 7 ™N Ready
Shift T

Shift Reset

Reset

Set

\
o
-
l
£
@

Al W ¢
Step Reset _ Conti.Press
Q Helr D 2 3 —
O\
Resel v No Welc
ese 0
- S
>4 OFF 0~F / on off
Help
KOREA OBARA CORF
i) i) Return key
Scroll keys
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Names of control buttons on the control panel

Button name

Description of function and operation

F1~F4 Selects menu button (function key).
/F5~F8 Pressing Shift + a function selects any one of F5 to F8. F8 key is
dedicated to the return function.
F-Disp Determines whether a description should be displayed or cleared on the
Select bottom line of the display screen.
0~9 & “.” Ten—-key pad to input data. A to F are selected by pressing Shift +4 to 9.
/A~F ON and OFF are selected without pressing Shift. ON = “1” and OFF =
/ON & OFF “0”.
— Short—cut button to return to the initial display screen.
- Used for display and edit of the currently connected TM+#. Menu
TM+# . .
T — button to select the timer No. to be monitored.
- Pressing Shift + TM#/Home calls up the mode in which the timer No.
to be edited is selected.
Step Reset Clears the step value when the step function is enabled.
— Resets an alarm that has occurred.
— Clears the gun spot count when the welding spot count is indicated.
Reset (Gun No. is displayed on the top of the screen.)
— Clears the alarm history when it is displayed or suspends other
operations.
te>| Selects scroll direction for the displayed function.
Help Calls up a help that explains the function letters and details.
Shift Auxiliary button to select F5 to F8 and A to F.

Names of indicator lamps (Status display of the controller)

Indicator name

Description of status display

[lluminates when TP—NET has finished initialization, acquired initial data

Ready via communication and gone into the standby state waiting for data
input.

No Weld Indicates that the timer controller is in No Weld mode.

. Indicates that the timer controller is in No Weld mode and the

Conti.Press . ) o
gun-—pressure control is in continuous pressurization mode.

Set Indicates that the timer controller is in data setting mode.

SW Start Indicates that the Start switch in the timer controller is turned on.

Step last stage

Indicates that the timer controller has entered the final step.

Step up finish

Indicates that the timer controller has entered the step end phase.

Alarm

Indicates that the timer controller has detected trouble.
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Description of the function key items

The screen is selected by pressing any of function keys (F1 to F8) as shown below:

_| F1 Monitor |Disp|ays monitored data on the present welding status and suck

_|F1 Step Change |Mode in which the step is to be changed (Step Change).

—|F2 1O Monitor |/O status display (Usually not usec).

—|F3 Alarm History |History of detected errors (Pa sl 100 errors).

—|F2 TM Data Set |Mode in which the setup data stored in the tim er main unit is editec

—F1-F4 Group Select [Selects a group (from Groug € to Groug 15).

—| F1 Edit |Sets welding conditions

[Copies condition data or an item  (function,

F2 Function Copy Example Copies Heat 1 data in one series to all series (7 tc 15)

Copies condition data from one series to another
Example Copies all data in one series tc 5 series

— F2 Series Copy

—| F4 Group Copy |Copies data between groups by specifying the unit Nc

—| F& Group Verify |Compares data between groups by specifying the unit Nc

|

|

—|F5 Parameter |Emers the Parameter Setting menu |

F1 Edit |Edhs the parameter setting |

—|F3 TP Data Edif |Mode in which external data stored in the TF-NET is edited |

—|F1 Unit Edit |Enters the Unit Edit menu |

1-4 Unit Select |Se|ects the unit to be edited |

F1-F4 Group Select [Selects a group to be edited |

F1 Edit .. F& Group Verify |See above |

—| FZ Unit Copy |Emers the menu for Copy between Units |

1-4 Unit Select |Se\ects a Unit to be copiec |

F1TM - TP |Copies Unit fr om Timer to TP |

FZ TP - TM |Copies Unit from TP to Timer |

F2TP - TP |Copies Unit form TP to TP |

F4TM — TP |Compares Unit data between Timer and TP |

—| F3 Parameter |Emers the Parameter Setting menu |

1-4 Unit Select |Se\ects a Unit of which the parameter is to be editec |

—| F4 Para Copy |Emers the Parameter Copy ment |

1-4 Unit Select |Se|ects a Unit of which the parameter is to be editec |

F1ITM - TP .. F4ATM - TP Copies or compares parameters |

—|F4 Mode Select |Mode in which the status of the timer main unit is changec |

—| F1 Operatior |Se\ects the Operation mode |

—| FZ No Weld |Mode in which welding sequence is followed but weld current is not turned or |
—— F3 C Press Mode in which the GUN is continuously pressurizec + Welding Off

— F4 Set [Selected to edit data |

—| F5 Parameter Select |Conﬂrms the current parameter setting

F1 Parameter Edit |Edits the parameter setting
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Internal image of TP

| GunSel 11 e 1A
|| PrSquez |5 |0 |--- |0 | called a “Function”
'\‘] S
A I
[ Countd Q (108 | --- [ 1] o
ey AR T
- _'L'T'_ " Series 1 to Series 15 are put
Called a “Series”. together and called a “Group”.

16 groups are put together and
>_ called a “unit”,

A fotal of 240 welding conditions
are available.

Count D (100 --- |10

GunSel 2|1 ree |3
Pl prsquez slo |0
I countt o (1wa|-.- [10] J

Timer data —\

1
2 3
.| PrSquez 5 |0 e ()
B | Y
[ e | n 4 MM 4 Ful“ S'B!- GFF
o AB Mode OFF
Linear Up O
Gunsel 201 ver |3 " - )
R 500
‘_‘ THpice Parameter data

The timer contains data on one unit and parameter data.
TP-NET can contain and hold information on 5 units of the timer.
A total of 1200 welding conditions can be in the TP-NET
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4.2 Notes on different modes
As mentioned in Section 4.1, different modes can be selected by using the function

Keys on the TP—NET.

TM#
Home

F1 Operation mode
F5
F2
F4 6 No Weld mode
F8 F3
£7 C. Press mode
F4 Set mode
F8
F1 Parameter
Shift | + Setting
F5
mode

Operation Mode

Calls up the Operation mode. Welding data cannot be changed in
this mode.

No-weld Mode

Checks mode in which the setup sequence is followed without
applying the welding current.
See Section “11.12 No Weld/ Conti. Press.” for further details.

C.Press Mode

Provides SOL output with START SW set to ON.
See Section “11.12 No Weld/ Conti. Press.” for further details.

Set Mode

Makes changes to welding conditions when the Setup mode is
entered. Conduction is also allowed.

Parameter Setting mode

Calls up the mode for parameter setting.

ﬁ[& Caution)

o When changing welding conditions or parameter settings, be
sure to check that The “Set” indicator is illuminated among the
timer status indicator lamps of the TF-NET. If you attempt to
change any condition setting without entering the Set

\_ mode, an operational error will be indicatea.
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4.3 Operation monitor

The operation monitor is mode A in which the user checks the operation status

and controls the gun counter and step data

Display screen of the operation monitor

Guni 10 Name Function
GEEE 1580 Gun Counter Total spot counts for each of Guns 1 to 8.
Gun3 1623C
Gun4 1700C The first digit represents the gun No.
Guns 33 | [Step Data The subsequent digits represent the
Guné 33 gun’s step order, spot count and state
Gun? 1234 atthat step.
Gun8 200C | [Operation Data  |B3F-5
1-Step 1 10 Indicates the last selected Activation
2-Step 12 123 series.
-Step Up 300 B: Indication of A or B mode.
4-Step Up Finish 1200 3: Represents a group (0 to F).
s=Step Up 300 F: Start series (1 to F).
€-Step Up 250 W.Cycle: Cycle time for each conduction.
7-Step Up 100 5: Selected gun series.
8-Step Up 50 Current flow: Flow ratio.
B3F-5 W.Cycle 1Ccyc
C.Flow 68% 68% | |Set Current Indicates the average of the set current
Set Curr. 10.5KA values.
Total Curr 10.5KA | [Total Current Indicates the average of Heat 1 to 3
Heat1 13.CKA current values.
Heat? 8.CKA Shows the result of the last conduction.
Heat3 1C.CKA | |Current Value Indicates the Heat 1 to 3 current values.
Peak Current 13.4KA Shows the result of the last conduction.
Line Voltage 410V _ _
Peak Current Indicates the peak current during
conduction.
Line Voltage Indicates the line voltage during idling.
Note: The gun No., step order, and spot count vary with
the parameter settings.
The display to the left gives an example of data
on 8 guns with the Step Up function enabled.
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4.4 Description of the welding conditions

Indication

Input condition/Operation/Relevant data

Input Selects the gun No. (MV/SOL) used for this series.
e Belleien GunSel | Operation Prov@gs SOL output to the gun with No. specified by this
condition.
Relevant | Parameter “Pj Gun Sel.”
Input Setting range: 1 to 99 cyc. 0 cyc indicates “not in use”.
The first function in the welding sequence to actuate the
Pre—squeeze PrSauez | Operation | MV valve and then stand by. This is skipped during repeat
operation.
Relevant
Inout Setting range: 1 to 99 cyc. Must be used. (0 cyc means no
L setting.)
Squeeze Time Squeeze Operation Funcﬂon. to stand by before going to slope control
(conduction).
Relevant
Input Setting Range: 1 to 99 cyc, Needs to set a value other than
0.
S Ti S| A function to gradually increase welding current from the
elp il ope Operation | minimum-striking angle of arc to a required level. Slope
time before the next welding time is specified here.
Relevant
Setting range: 1 to 99 cyc. 0 cyc indicates “not in use”.
Weld1 Time Weld1 Input 0 cyc cannot be selected for all. At least one location
Weld2 Time Weld?2 should be set.
Weld3 Time Weld3 Operation | Conduction time setting.
Relevant
Welding Current 1 Heat1 Input Setting range: 2.0 kA to 60.0 kA
Welding Current 2 Heat? Operation | Heat current value for each conduction time setting.
Welding Current 3 Heat3 Relevant | Welding condition “TurnR”
Input Setting range: 1 to 99 cyc. 0 cyc indicates “not in use”.
Cool 1 time Cooll - ) )
Cool 2 time Cool? Operation | Sets the pause time between conductions.
Relevant
Input Setting Range: 1 to 99 cyc, Setting 0 will disable this item.
A function to interpolate welding current between Weld-2
Down-slope Time D.Slope | Operation | Time and Weld-3 Time. The current may increase
according to the setting.
Relevant
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Name Indication Input/Operation/Relevant data
Input Setting range: 1 to 99 cyc. Must be used (no 0 cyc setting)
el T Hold Operation Hold time that elgpses until the gun is opened after
conduction of welding current.
Relevant
Setting range: 0.1 to 200.0
Input The set?able environment differs .for each of 1 series,
gun series and all series depending on
Transformer turn “Pb TransType” condition.
. TurnR. -
ratio Used as a factor to convert the primary current to the
Operation | secondary current value. Since the alarm “ill.Data” is
initiated, 0.0 should not be set.
Relevant | Parameter “Pb TransType”
Setting range: 0, 4 to 99 cyc. 0 cyc indicates “not in use”.
Input With the parameter “Pc Repeat Select” ON, this setting can
. be made.
UL off . Repeats cycle operation with START SW placed in ON
Operation o
position.
Relevant | Parameter "Pc Repeat Select”
Setting range: 110 9
Input This condition can be set with the parameter
“P1 Pulse Sel” ON.
No. of Pulse Provides pulsation according to the preset count. In
Pulsation Operation addition to the basic cycle operation, whether the operation
should be held according to the activation switch
information depends on the parameter.
Relevant | Parameter “P1 Pulse. Sel.”
Input Setting range: 30 to 100% (100% for disabled)
Error judgment criterion used for comparative check on the
present conduction state.
Flow ratio:
The waveform that is observed when the current value
controlled by SCR is maximal is called a FULL wave. The
Maximum Current C.Flow+ | Operation ratio of current flow is taken as 100% at the full wave and
Flowrate ' the specific ratio of flow is determined with respect to this
reference.
The current decreases as the resistance increases due
typically to deteriorated cable. In that case, the control
system automatically extends the ON duration. Then the
ratio of flow will increase.
Relevant | Welding condition “CF.Count”; Alarm Signal “Flow%Over”
Input Setting range: 1 to 99. 0 disables this condition.
St U CF.Count | Operation Used ag referencg count of er.ror jud.gment when values
exceeding the maximum flow ratio persist.
Relevant | Welding condition “C.Flow+": Alarm Signal “Flow%Over”
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Indication

Input/Operation/Relevant data

Name
Setting range: 0 to 9999N
Input Sets the maximum welding pressure for the gun indicated
Maximum on the drawing.
Max.Pre
Pressure . To be a factor used to calculate the pressure set value
Operation L )
considering the air pressure value.
Relevant | Parameter “Pe VP Mode”
Input Setting range: 50 to 150%
SRR Used to adjust welding pressure.
. . PAdjust | Operation | To be a factor used to calculate the pressure set value
Coefficient . : ) )
considering the maximum welding pressure available.
Relevant | Parameter “Pe VP Mode”
Pressure Rise Input Setting range: 0 to 99 cyc
Timel Set time for variable pressure and pressure selector
. PresT1 ) o .
Pressure Rise . changeover time. These conditions set the time when the
. PresT2 | Operation ) : e .
Timel PresT3 welding pressure is to be changed within the weld time
Pressure Rise from the beginning of the SQ time.
Time1 Relevant | Parameter “Pe VP Mode”
Input Setting range: 0 to 9999 N or 0 to 100%
Set Pressure 1 PresV1 P 5 f g. = w : ]
Set Pressure 2 PresV2 | Operation et the .varla e 0We ing pressure of variable pressure.
Set Pressure 3 Presv3 Settable in N and %.
Relevant | Parameter “Pe VP Mode”
Setting range: 50 to 200%
Input Settings are made for each of 1 series, gun series and all
series according to the parameter conditions.
Step 2 Step 2 The current values of HEAT1 to 3 increase and decrease
to To Operation according to the present step value. The step range
Step 16 Step 16 P changes to 0 to 15 in the Linear Up mode.
See Section “11.8 Linear Up Control” for further details.
Relevant E)arameters. 5’8 Step Type”; "Pk Max Step”;
Pv Linear Up
Setting range: 0 to 9999
Input Settings are made for each of 1 series, gun series and all
series according to the parameter conditions.
Step Count 1 Count 1 With step control enabled, the maximum count for each
To to Operation | step is indicated. The next step is entered when the count
Step Count 16 Count 16 expireS.
Relevant farameters. 5’8 Step Type”; "Pk Max Step”;
Pv Linear Up
Input Setting range: 50 to 100%. 100% for no check.
Current Low Operation Compargs the measured current value with thg preset one
Limit Curr.Low added with the step up amount for error detection.
Welding conditions “HEAT1, 2 and 3”; Alarm Signal
Relevant

“Current High”
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Name Indication Input/Operation/Relevant data
Input Setting range: 100 to 150%. 100% for no check.
G sl . Operation Compargs the measured current value with thg preset one
Limit Curr.Hig added with the step up amount for error detection.
Welding conditions “HEAT1, 2 and 3”; Alarm Signal
Relevant M L
Current High
Inout Setting Range: 50 to 100%, Setting 100% will disable this
b item.
Power Voltage o A function to detect voltage error by comparing the
Low Limit V.Limit | operation | measured voltage with the set voltage (Power voltage low
limit). Voltage is measured at the final cycle of weld.
Relevant | Alarm Output “Line voltage low”
Input Setting range: 0 to 99 cyc
Hold End Delay . The Hold End signal is not delivered upon elapse of HO
Time Hold Dely | Operation (hold time), but is sent with a time lag that is set here.
Relevant
Inout Setting range: 100 to 200%
b 100% for no check.
- Criterion of error judgment when the measured current
Peak Current Limit | PeakCurr Operation value is compared with the preset one added with the step
up amount. If any peak value of W1, W2 and W3 exceeds
the set range, “PeakCurHigh” is delivered.
Relevant | Alarm Signal “PeakCurHigh”
Inout Setting range: 1 to 15, up to the parameter “Pk
s Max Step” - 1.
Step Return . Allows a return to the step that has the designated order
" StepRet. . ]
Position epre Operation upon receipt of the Step Select Reset signal.
Relevant | Parameters: “P8 Step Type”; “Pk Max Step ”
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4.5 Description of functions related to parameters

Name (indication)

Condition for Enabled / Operation

Pulsation Select
(P1: Pulse Sel)

ON: Enabled

OFF: Disabled

Operation: Repeats the COOL1 and WELD2 cycles the number of times preset
by Pulsation Count.

A or B Mode select
(P2: AB MODE )

ON: A MODE

OFF: B MODE

Operation: The welding conditions of Series 1 to 4 are selected by selecting
one input signal individually from 4 switch inputs.
The lower value is given preference if signals from 2 or
more switches have been selected at the same time.
In B MODE, the welding conditions of Series 1 to 15 are selected
by combining 4 switch inputs.

Alarm Signal
NO/NC Select
(P3: ALM Out)

ON: Normally open

OFF: Normally closed

Operation: Selects whether the alarm output is used in NORMAL OPEN state
or NORMAL CLOSE state upon detection of an alarm.

Trigger Start
(P4: One Shoot)

ON: Enabled

OFF: Disabled

Operation: ON setting of this parameter accepts a SW input even when it is
a pulse input.

Hold End Signal
Select
(P5: Hold Out)

ON: Enabled

OFF: Disabled

Operation: ON setting of this parameter outputs the Hold End signal following
(or upon) output of alarm signal even when a warning alarm such
as Current Error has occurred..

Hold End Signal
Delay Select upon
generation of alarm
(P6:HoldA Dly)

ON: Enabled (used in conjunction with Hold End Signal Select ON)

OFF: Disabled

Operation: Process to delay output of the Hold End signal by 30cyc after output
of an alarm signal when a warning alarm such as Current Error has
occurred. (HOLD DELAY process)

Alarm Signal Output
Select
(P7: ALM Mode)

0: Alarm pulse output

1: Alarm continuous output. Conduction can be continued.

2: Alarm continuous output. Waiting for reset.

3: No alarm. Alarm indication only.

Operation: Controls alarm output according to the setting when a warning alarm
such as Current Error has occurred. When this parameter is set to 0
and Hold End signal DELAY selection is ON, the alarm signal output
time is fixed to 30 cyc. When OFF, the alarm output depends on the
Start switch state.
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Name (indication)

Condition for Enabled / Operation

STEP Series Select
(P8: Step Type)

0: Step Up function Disabled

1: Step Up series for gun series

2: Step Up series for all series

Operation: When this parameter is set to 0, the Step Up function Disabled is
selected.
When set to 1, the gun with No. (any of 1 to 8) selected in setup data
enters the Step Up series. When set to 2, the Step Up series is fixed
to 4 (Mode A)/15 (Mode B) series.

Trigger SW priority
select
(P9: SW Mode)

ON: START SW Preferred

OFF: Sequence Preferred

Operation: When Start switch is turned off during weld or cool time, this
parameter causes the welding sequence to end at the current
conduction cycle, skipping to Hold while suspending the remaining
weld or cool time period. If OFF, the parameter causes the welding
sequence to reach its end regardless of the activation switch state.

Japanese / English
Select

(Pa: Japanese
Select)

ON: Japanese
OFF: English
Operation: Switches the display language between Japanese and English.

Transformer Turn
Ratio Series Select
(Pb: Transformer
Type)

0: Turn Ratio for 1 series

1: Turn Ratio for gun series

2: Turn Ratio for all series

Operation: When this parameter is set to 0, the Transformer Turn Ratio setting is
for 1 series.
When set to 1, the Transformer Turn Ratio setting series is for the
gun No. (any of 1 to 8) selected in welding condition setup data.
When set to 2, it is for 4 (Mode A)/15 (Mode B) series.

Repeat Select
(Pc: Repeat Select)

ON : Enabled

OFF: Disabled

Operation: Repeats the sequence following Squeeze with START SW placed in
the ON position. Turning the START SW OFF cancels the repeat

Re—-Weld Enabled
Select
(Pd: Reweld)

operation.
The output time of the Hold Completion signal depends on the OFF
time.

ON: Enabled

OFF: Disabled

Operation: Performs reweld upon detection of Current Low Error.
After reweld, recurrence of Current Low Error causes the Current Low
Error alarm to be outputted without re—executing this reweld. When
“SW Mode” is ON, whether reweld is to be made or not depends on
the START SW state.
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Name (indication)

Condition for Enabled / Operation

Variable Pressure
Application Select
(Pe: VP Mode)

0: Parameter not used.

1: Variable Pressure % setting method selected

2: Variable Pressure direct setting method selected

Operation: This selects whether the gun welding pressure is set in % or N
(Newton). When N is used, it is required that the maximum gun
welding pressure and the air pressure be accurately set.

Variable Pressure
Control Output
Select

(Pf: VP Type)

0: Control voltage range: 0 to 5V
1: Control voltage range: 0 to 10V
Operation: "0” selection: When the SMC variable pressure valve is used:
“1” selection: When the CKD variable pressure valve is used.
For the electro—pneumatic regulator, select the appropriate
voltage as specified.

Caution Output
Select
(Pg: Warning Select)

ON: Enabled

OFF: Disabled

Operation: This function determines whether the warning output is to be an alarm
contact output or prohibited. When ON, the function provides an
alarm contact output upon detection of an alarm.

Thermo SW Check
Method Select
(Ph: Gun C Select)

ON: Enabled (Check in squeeze operation)

OFF: Disabled (Constant check)

Operation: For Gun Change Type, if the transformer thermo is constantly
monitored, the transformer thermo line is open temporarily during gun
change and an alarm occurs in spite of no fault. With this function
ON, any Transformer Thermo Check will not be made in idling mode.

Alarm Signal Select
during No Weld and
Conti. Press. modes
(Pi: Test W-ALM)

ON: Alarm contact output Enabled

OFF: Alarm contact output Disabled

Operation: Provides alarm contact output during conduction off sequence and
during continue—to—pressurize operation.
Then, the Hold End signal follows the output. With this function OFF,
none of alarm contact output and alarm message output is effected.
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Name (indication) Condition for Enabled / Operation

01 to 08: Set value is used to select the maximum SOL No.
11 to 18: ‘Retract’ function Enabled
21 to 28: ‘Retract Reverse Connection’ function Enabled
31 to 38: ‘Valve Changeover during Conduction’ function Enabled
41 to 48: ‘Weld Interlock’ function Enabled
51 to 58: ‘Retract’ function Enabled + ‘Cross Interlock’ function Enabled
61 to 68: ‘Retract Reverse Connection’ function Enabled + ‘Cross Interlock’
function Enabled
Operation: The upper digit (from 0* to 4x) represents the valve function
selection. The lower digit (from *1 to *8) represents the maximum
number of guns to be used. When the upper digit is non—-zero, SOL3
and 4 are used for other functions and therefore cannot be used for
SOL. When DeviceNet is used (with Parameter “Pg Remote 1/O”
ON), only the maximum gun No. from 01 to 08 is set.
‘Retract’ function:
Outputs Retract SOL7 (B2) in response to input from
Retract START SW 7 (B8: terminal block TB1) and outputs
Retract SOL8 (B3) in response to input from Retract
START SW 8 (B9).
Gun Selection ‘Valve Changeover during Conduction’ function (‘Pressure selector’
(Pj: Gun Sel) function) :
Outputs MV3 (B2: terminal block TB1) upon expiration of the set time
for the welding condition Pressure Increase
Time 1. Then outputs MV4 (B3) upon expiration of
Pressure Increase Time 2.
See Section “11.10, Pressure Sector” for further details.
‘Weld Interlock’ function:
Outputs Activation Acknowledgement (B2: terminal block
TB1) in response to signal from START SW 1 to 4. Also
outputs Conducting information from the Conducting
output (B3). Extends the Squeeze Time in response to the
Wait for Conduction input (B8).
See Section “11.11 Weld Interlock” for further details.
‘Retract’ + ‘Cross Interlock’ function:
In response to Retract START SW 7 (B8) input, outputs
Retract SOL7 (B2) when Retract SOL8 (B3) Is OFF.
In response to Retract START SW 8 (B9) input, outputs
Retract SOL8 (B3) when SOL7 (B2) is OFF.
I

See the chart on the next page.
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Name (indication)

Condition for Enabled / Operation

Gun Selection
(Pj: Gun Sel)

TB1 output relationship chart based on the Gun Selection settings.
When the DeviceNet is not used:

SOL7 SOL8
SOLT SoLe (S0L3) (S0L4)
01 Valve output
02 Valve output | Valve output
03 Valve output | Valve output | Valve output
04 ~ 08 | Valve output | Valve output | Valve output Valve output
11 Valve output SW7 SW8
12 ~ 18 | Valve output | Valve output | Retract output Retract output
21 Valve output SW8 SW7
22 ~ 28 | Valve output | Valve output | Retract output Retract output
31 Valve output T2 Time T3 Time
32 ~ 38 | Valve output | Valve output | Valve output Valve output
£__{vahe ot
42 ~ 48 | Valve output | Valve output S conduction
activation
51 Valve output SW7 SW8
52 ~ 58 | Valve output | Valve output | Retract output Retract output
61 Valve output SW8 SW7
62 ~ 68 | Valve output | Valve output | Retract output Retract output

Note: The lower digits from *5 to *8 represent a virtual valve and GUN Counter

STEP UP Maximum
Count Setting
(Pk: Max Step)

2 to 16: STEP UP maximum count setting.
Operation: This value is used to set the last step order (maximum step count).
Set this parameter to 0 for step off.

Display Level Select
(PI: Display Level)

0: All display. 1: 1 group minimum mode
2: Limited to 1 group 3: Limited to 4 groups
Operation: Only the minimum setting data allows conduction.

Welding Power
Reference Voltage
Setting

(Pm: Reference
Voltage)

0: 200 V setting 1: 220 V setting 2: 380 V setting 3: 400 V setting

4: 420 V setting 5: 440 V setting 6: 460 V setting 7: 480 V setting

Operation: Step Down Transformer is set in accordance with the welding power
and then this function is selected accordingly.
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Name (indication)

Condition for Enabled / Operation

Welding On/Off
Select
(Pn: Test Mode)

Operation: 0: Welding On (standard)
1: Performs gun operations only without application of the
welding current.
2: Continues to pressurize when START SW is ON.
3: The Start series is enabled when Series 15 in Group 15 is selected.
4: The Start series is enabled when Series 15 is selected without
regard to groups.

Timer No. Setting
(Po: TM NO. )

0 to 99: Timer No. setting
Operation: To be set when more than one timer is connected (OPTION).
Set the last 2 digits of the manufacture number of the timer
(recommendation).

Gun Fixed Select
(Pp: Gun NO. Fix)

ON: Enabled (The gun is fixed in activation series.)
OFF: Disabled (The gun is freely selected in each activation series.)
Operation:

Enabled: Assigns an odd number of Start series (1,3,5... to SOL1 and
an even number (2,4,6...) to SOL2. Mainly used for a portable
system. However, when the lower digit is 1 in “Pj Gun Select”
(the maximum number of guns is 1), all series are fixed to
SOLT.

Disabled: The output SOL can be freely selected for each of the Start

series.

Remote 1/O Select
(Pa: Remote 1/0)

ON: Remote I/O control Enabled (DeviceNet is supported.)

OFF: Remote |/O control Disabled

Operation: When this parameter is set to ON, DeviceNet is supported.
Then the terminal block TB1 is switched from timer input/output to
general-purpose input/output scheme.

Current Detect Signal
Output
(Pr: CurDetect)

ON: Enabled
OFF: Disabled
Operation:
Enabled: Outputs the Current Detect signal from B6 on the terminal block
TB1 when normal conduction is detected with WELD ON.
The output is timed approximately 1 cyc after HOLD time
process has started.
When the parameter “Pr CurDetect” is enabled, the Last Step
signal will not be delivered. This is only indicated on the TP.
Disabled: The Current Detect signal will not be delivered.
When the parameter “P8 Step Type” is set to non-zero,
this parameter outputs the Last Step signal from B6 on the
terminal block TB1.
Note: With Remote I/O enabled, the TB1 is used as a remote |/O terminal block.
Therefore, the Current Detect signal will not be delivered from the terminal
block TB1.
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Name (indication) Condition for Enabled / Operation

ON: Enabled (“Ps” and “P8 ” Step Type” are ON (1or 2))

OFF: Disabled

Operation:

Enabled: Outputs the Step Completion signal for step series 1 from B5 on
the terminal block TB1 when the step

Step 2 Series Select series 1 is completed. Outpu.ts the Step Completion signal fOF‘ step

(Ps: Step 2 Series) sgrles 2 from B6 on the terminal block TB1 when. the step serlgs
1 is completed. Any signals other than step series 1 and 2 will
not be outputted. (The step series 1 and 2 only are independent
for output.)

Disabled: If the parameter “P8 Step Type” setting is non-zero, this
parameter outputs the Step Completion signal from B5 on the
terminal block TB1 when either step series is completed.

ON: Enabled
OFF: Disabled
Operation:
Enabled: Performs linear interpolation with the aid of the subsequently
applied current for step control.
The current value the rate of which is obtained through division
by the set spot count is used to gradually step up the current.
Disabled: Step order control is selected.

Step Linear Up
Control
(Pv: Linear Up)
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Note on Changing Parameters

A A caution )

When you have changed parameter settings, turn the power of the timer main
unit off and then on again in order to ensure the system operation. The system
can malfunction if it is continually used without taking this step.

When you have changed parameter settings, the data on associated welding
conditions need be verified again or modified as appropriate.

Example1l) When Pulsation Select has been changed from 0: Disabled to 1:
Enabled:
The Pulsation Count item is added fo the welding conditions.

Example2) When Step Series Select has been changed from 0: Disabled to 1:
Gun Series.

The Step Up Rate and Step Count items are added to the welding
conditions.

Example 3) When the parameter Pressure Gun Select has been changed:
All the settings including Pressure Gun Select, Turn ratio, and Step
Series Data in the welding conditions need be verified again.
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4.6 Initial operation of the TP
<TP-NET is one—-to—one connected with the timer (usual case). >

Go to the next page.

<One-to—N connection between TP-NET and timers>
(One TP—-NET is used to set conditions for multiple timers that are connected with the TP-NET

via cables.)

When the power to the timers is turned on with TP=NET connected, the initial screen will be
displayed in the sequence below. After the TM No. list is displayed, select TM No. of the timer

to be edited.

< TP-NET screen display >

Screen appearing upon power-on

WELD.ContactROLLER
TEACHING PENDANT

[
)

g

IV**-* TP**-*
OP**.* WAIT...
TM No. list @ After several seconds
15 16 17
TM# Next | 1

Version displa@

Select the intended TM No.

WELD.ContactROLLER
TEACHING PENDANT

After several seconds

IV8.0 TP7.0
OP 7.0 WAIT...

Initial screen @
GUN1 17401
GUN2 0
GUN3 0
Mon TMD TPD Mode

Shift + TM#key

F-Disp 7
Select d

F5 F6 F7| F8|

Teaching Pendant
TP-Net

SW  Last Step No-  ConH
Stat  Step End MM weld press O°t  Ready

Do oooon

Shift

Reset

Step
Reset

AN A
Help
VANV AIRIS]

KOREA
o

OBARA CORP

— < Other related operation >

can call up the TM No. list screen

15 16 17

TM#

Next | 1
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Description of the initial screen

When the intended timer is selected, the following initial screen appears.
The 4th row on the display screen is for the function keys. Input through the function keys

selects the various functions.

<TP-NET screen display>
Initial screen

TP-Net screen display

Mon TMD TPD Mod

Gun1 17401
Gun?2 0
Gun3 0

€

FENS

F1 F2 g The 4 th row is for
FE F6 F7 Fé the function keys
F1 Pressing function keys F1 to F4

Fe change the items in the 4 th row
Gun 1740
Gun?2 C
Gun3 e
STEP /10 ALH MoH

down press FE to F€

With the Shift key helc

to
display their related items

Co

Fr F2 F2 F
Fe Fé Fi

¢
FE

F-Disp | [TN# Teaching Pendani
Select Home TP-Net
A S
Shift steﬂ Resel 7 € ¢
ese C E F
ii 4 £ €
A B C

= L

Help

N
12

c
; OFF

KOREA

OBARA CORP

1M} 1M1
With the Help key held dowr |—,

press the function keys display

their details
Gur 1 1740° STEP STEP CHANGE
Gur?2 C 10 /0 INFORM
Gun3 0 ALH ALARM HIST
<Other Key Operations>
Use the Reset key to ) F4 Invokes the
Reset correct your data input. shitt| + Fg | Previous state.
#TM Press the Home key tc
Home| return to the initial screen
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4.7 Setting and changing parameters

When setting and changing parameters, make sure that the Setup mode is already selected.
Remember that, when parameter has been changed, the displayed items of the welding
conditions may also be changed.

Example: Enable the timer’s internal parameter “Pulsation”:

TP-NET screen display

Guni 1740°
Gun2 0 F4 . .
Gun3 C Eg Select "Mode
Mon TMD TPD Mode
Guni 1740°
Gun?2 0 .
Gun3 C Shift Press ‘ Shift”
Ope NoW NoW2 Set
Gun1 1740°
Gun?2 0 F1 . .
Gun3 C Select "Parameter
F5
Para Pre
P1 Pulse Se OFF
P2 AB Mode A F1 Move the parameter to be
P3 ALM OQut N C E5 changed to the top row anc
Edit i select ‘ Edit’
P Pulse Se OFF 7
Press 1 and then press Return
Input Data .
. key to determine the value
Range (-1
P+ Pulse Se ON @
TV# Verify that the parameter is set to
Input Data ON and press Home key to
< Range (-7 Home return to the initial screen

See Section “4.5 Description of the parameters” for the setting method of each parameter.
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Example Enable the parameter “One Shoot’ of the TP internal unit 2

TP-NET screen display

Gun1 1740’

Gun2 0 F3 Select “TPD’
elec

Gun3 C F7

Mon TMD TPD Mode @

Gun1 1740’

Gun2 0 F3 Select “ P Change’

Gun3 C F7

EdIt UCP PEd PCP

Unit parameter
Edit Menu Select
Select Unit #

Key in ‘2" and press
Return key to effect the

SRS

ent

Range 1-5 i
gg SQE %huciOt 8EE F1 Move the parameter to be
26 Hold Dly OFF | changed to the top row anc
Edit F& select *Edit’
24 One Shoot OFF -

ne Shoo Press "1’ and then press
Input Data @ Return key to determine the
Range 0- @ valve
24 One Shoot ON Verify that the parameter is

TM# set to ON and press Home
Input Data Come key to return to the initial
Range (-° screen
N

See Section “4.5 Description of the parameters” for the setting method of each parameter.
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4.8 Setting and changing welding conditions

When setting and changing parameters, make sure that the Setup mode is already selected.
Parameter data should be set before entering welding conditions.
Otherwise, the displayed items of the welding conditions may be changed.

conditions to 1C 0kA

Example Set HEAT1 of Series 5 in Groug 3 for the timer internal welding

TP-NET screen dis play

Guni1 1740°
Gun?2 0
Gun3 C

Mon TMD TPD Mode

bl
(¢))

Set Data Menu

Select Group #

Range (C-15

B35 Heat1 £ CkA
B35 Heat2 5 CkA
B35 Heat3 5 CkA

Edt FCP SCP  GCP

B35 Heat1 £ OkA
Input Data

Range 20-600

B35 Heat1 10 CkA
Input Data

Range 20-600

| G el | 1 s

Home

Select “TMD’

Key in ‘3" and press Return
key to effect the entry

USE the up and down scroll
keys to select HEAT and use
the left and right scroll keys to
select Series 5 With HEAT? on
the top select “Edit’

Key in “1C" and press Return
key to determine the value

Verify that the value has been
changec and press Home key
to return to the initial screen
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Example: Set Squeeze of Series 14(D) in Group 0 for the TP internal unit 2 to 5cyc:

TP-NET screen display

M

w
M
~

=

M

-
n
(€)1

GG KE

M

-
n
(&)

Input Data
v Range : 1-99

GUN1 17401
GUN2 0
GUN3 0
Mon  TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0
Edit UCP PEd PCP
Unit Edit Menu

Select Unit#

Range : 1-5

Unit#2 Selected

Select Group#

Range : 0-15

20D Squeeze 2cyc
20D Weld1 Ocyc
20D Cool1 Ocyc
Edit FCP SCP GCP
20D Squeeze 2cyc
Input Data

Range : 1-99

20D Squeeze 5cyc

GG Ke

Home

Select “TPD”.

Select “Edit”.

Key in ‘2" and press Return key to
effect the entry.

Key in ‘0" and press Return key to
effect the entry.

Use the up and down scroll keys to
select Squeeze and use the up and
down scroll keys to select Series 14(D).
With Squeeze on the top, select “Edit”.

Key in ‘5" and press Return key to
determine the value.

Verify that the value has been
changed, and press Home key to
return to the initial screen.
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4.9 Copy and Verify functions for welding conditions
When entering and editing data about welding conditions, various copy functions can be used
to reduce the keying—-in time.

Copy function Description

Function Copy (FCP) Copies a welding condition function to all the Start series.

Series Copy (SCP) Copies data from one Start series to another.

Group Copy (GCP) Copies data from one group to another.

Verify data between groups.

Group Verify (GVR) Used for conformation and such after making a Group Copy.

Explanatory Drawing of Copy Functions:

Group Copy [

Group 1 < Program Sheet >

Data Display Display (_Jombima;fom of the triggereg switcg
BC2 Cool 1 Ocyl GroupC Gunsel i 2 i 2 3 7
BC?2 Weld? 10cy ReSaua iC AC 0 0 0
BC2 D Slooe 0y Display Combma;on ofsthe tr4|ggereg swwtcg aE 0 o5
coit Fop scp 6or| e —T N A O
\ / PrSquez 1C 0 1C 0 0 0 0 0 0
STope 3 3 3 3 3 3 5 0 0
Function Goo O 1 010101010 Moo
Welc? 1 1C 1 1C 1C 1C 5 5 5
Coo 2 0 0 0 0 0 0 0 0 0

B Mo it o o

Function PuTse 0 0 0 0 0 0 800C |13500] 10000
Heat? 800C [12000] 800C [ 800C [13500] 10000
Heat3 600C 0 600C | 500C 0 0

N

Series Copy
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4.9.1 Using the FCP

15 in that group:

Example: Copy Hold 10cyc of Series 1 in Group 0 for T P internal unit 2 to Series 1 to

TP-NET screen display

M

w
M
~

GUN1 17401
GUN2 0
GUN3 0
Mon  TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0

Edit ucP PE d PCP

=

n
-

M

[6)]

Unit Edit Menu

Select Unit#
Range : 1-5

Unit#2 Selected

GG KE

n
N

m

o))

Select Group#
Range : 0-15
201 Hold 10cyc
201 Heat1 5.0kA
201 Heat2 5.0kA
Edit FCP SCP GCP
201 Hold 10cyc
Function Copy
OK?
OK : Ret. Quit : F-8
201 Hold 10cyc
Function Copy

Complete!

GG e

Home

Select “TPD”.

Select “Edit”.

Key in ‘2" and press Return key to
effect the entry.

Key in ‘0" and press Return key to
effect the entry.

Use the up and down scroll keys to
select Hold and use the up and

down scroll keys to select Series 1.
With Hold on the top, select “FCP”.

Press Return key to effect the entry.

Verify that Copy is Completed, and
press Home key to return to the
initial screen
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4.9.2 Using the series copy function SCP

Example: Copy Series 6 in Group 1 for the TP internal unit 3 to Series 10:

TP-NET screen display

-
w

M

~

=

M

-
n
(&)1

GG e KE

M

w
-
~

GUN1 17401
GUN2 0
GUN3 0
Mon  TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0
Edit UCP PE d PCP
Unit Edit Menu
Select Unit#
Range : 1-5
Unit#3 Selected
Select Group#
Range : 0-15
316 Gun Sel 1
316 Squeeze 2cyc
316  Weld1 Ocyc
Edit FCP SCP GCP
316 GunSel 1
Series Copy
Ser.6 — Ser.
Range : 1-15
316  Gun Sel 1
Series Copy

Complete!

GG e

Home

Select “TPD”.

Select “Edit”.

Key in ‘3" and press Return key to
effect the entry.

Key in ‘1" and press Return key to
effect the entry.

Use the left and right scroll keys to
select Series 6. With it selected, select
“SCP”.

Key in “10° and press Return key to
effect the entry.

Verify that Copy is Completed, and
press Home key to return to the
initial screen.
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4.9.3 Using the group copy function GCP

Example: Copy Group 10 for the TP internal unit 4 to Group 10 for the unit 1:

TP-NET screen display

n
w

n

~

GUN1 17401
GUN2 0
GUN3 0
Mon  TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0

Edit ucpP PEd PCP

=

n
-

M

[6)]

Unit Edit Menu

Select Unit#
Range : 1-5

Unit#4 Selected

GG KE (L KE

-
N

Select Group#
Range : 0-15
4A1  Gun Sel 1
4A1 Squeeze 2cyc
4A1  Weld1 Ocyc
Edit FCP SCP GCP
4A1  GunSel 1
Unit&Group Copy
Unit4 — Unit4
Range : 0-5
4A1  GunSel 1
Group Copy Unit1
Group10 — Group
Range : 0-15
4A1  Gun Sel 1
Group Copy

Complete!

GG KE (Ll

—
=<
e

Home

Select “TPD”

Select “Edit”

Key in ‘4’ and press Return key to
effect the entry.

Key in "10" and press Return key to
effect the entry.

On the display screen, select “GCP”.

Input Reset once. Select ‘1’ and press
Return key to effect the unit selection.

Key in 10’ and press Return key to
select the Copy to group.

Verify that Copy is Completed, and
press Home key return to the initial
screen
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4.10 Copy and Verify data between the timer and the TP

This function is used when you are storing the timer data into the TP or you want to input the
data created by the TP into the timer.
It is also used when you want to compare the data and to verify that it has been sent correctly.

4104 T —>P

Example Copy the data in the TP internal unit 7 to the TM

TP-NET screen display

GUN1 17401

GUN2 0 F3 ) ,
GUN3 0 E7 Select "TPD
Mon TMD TPD Mode

GUN1 17401 @

GUN2 o F2
GUN3 0
Edit UCP PE d PCP

Select “UCP’

Unit Edit MentL

Key in *“’ and press Return key tc
Select Unit# effect the entry

Range 1-5

Unit#1 Selected

Copy Menu Select F1 Select ‘TP’
T Timer P Pendant

T-P P->T PP TP Fe

TM—Unit#1(TP) @

Unit Co

topy OK? <ﬂ Press Return key to effect Copy
OK Rei Quit F-8 @
EM_—»CUnit#W (TP) Verify that Copy is Completed anc
nit Copy c et TM# press Home key to return to the initia
ompiete Home screen
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4102P =T

Example Copy the data in the TM into the TP internal unit 3

TP-NET screen display

GUN1 17401
GUN2 0
GUN3 0
Mon TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0

Edit UCP PEd PCP

F3 |
Select ‘TPD’

L~ F7
F2 Select “UCP’

Unit Edit MentL

Select Unit#
Range 1-5

Unit#3 Selected

Copy Menu Select

T Timer P Pendant

T-P P->T PP TP

Key in ‘3" and press Return key tc
effect the entry

F2 Select ‘P-T’

Unit#3(TP)—>TM
Unit Copy
OK?
OK Rei Quit F-8
TM—Unit#3(TP)
Unit Copy
Complete

<ﬂ Press Return key to effect Copy

Verify that Copy is Completed anc
Tv# press Home key to return to the initia
Home screen
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4103 P—P

Example Copy the data in the TP internal unit 3 into the TP internal unit 5

TP-NET screen display

GUN1 17401
GUN2 0
GUN3 0
Mon TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0

Edit UCP PEd PCP

M M

N) w
M M
(¢)) ~l

Unit Edit MentL

Select Unit#
Range 1-5

Unit#3 Selected
Copy Menu Select
T Timer P Pendant

T-P P-ST PP ToP

CRE

-n
N)

-n

(¢))

Unit#3— Unit#*
Unit Copy
OK?

OK Rel Quit F-8

Unit#3— Unit#*
Destination
Unit

Range 1-5

Unit#3—>TM#5
Unit Copy
Complete

S KElL K

—
=
F

T
(=]
3
m

Select “TPD”

Select “UCP’

Key in ‘3" and press Return key tc
effect the entry

Select ‘P—P”

Press Return key to effect the selectior

Key in ‘5" and press Return key tc
effect Copy

Verify that Copy is Completed anc
press Home key to return to the initia
screen
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4104T «—— P

Example Verify the data in the TM with that in the TP internal unit 1

TP-NET screen display

GUN1 17401
GUN2 0
GUN3 0
Mon TMD TPD Mode
GUN1 17401
GUN2 0
GUN3 0

Edit UCP PEd PCP

Unit Edit MentL

Select Menu#
Range 1-5

Unit#1 Selected
Copy Menu Select

Select “TPD”

Select “UCP’

Key in ““’ and press Return key tc
effect the entry

- Select ‘TP’
T Timer P Pendant Fe
TMoUnit#1(TP) @
Unit Verify
OK? Press Return key to effect Compare
OK Ret Quit F-8 @
TM_—»VUn.ift#ﬂ (TP) Verify that Compare is Completed anc
Unit Vertfy c | TM# press Home key to return to the initia
omplete Home screen
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4.11 Confirmation of the alarm history

Check the history of past alarms.

TP-NET screen display
GUN1 17401
GUN2 0 F1 . ;
GUN3 0 F5 Select “Monitor”.
Mon  TMD TPD Mode
GUN1 17401 @
GUN2 0 F3 « ”
GUN3 0 . Select "ALH
Step 110 ALH MoH
00 048 TDiode.Er @ .
V0% mowe | w| Sreektensmms
02 051 Currentlo Home to the initial screen.
~
4.12 Gun counter reset
Example Reset the counter for Gun 2
TP-NET screen display
GUN1 17401 From the initial screen use the up anc
GUN2 C Reset down scroll keys to place Gun2 on the
GUN3 0 top row then press Reset
Mon  TMD TPD Mode
GUN2 17401 @
Count Clear OK? <ﬂ Press Return key to effect Reset
OK Ret Quit F-8
GUN2 a @
GUN3 0 TV# Check the spot count and press Home
GUN4 503 Home key to return to the initial screen
Mon  TMD TPD Mode
~~
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4,13 Step reset

Example Reset the step for Gun 1

TP-NET screen display

Step
Reset

1-Ster3 20
2-Steg2 301
3-Stec14 0
Mon  TMD TPD Mode
1-Ster3 20
Step Up Clear

OK?
OK Ret Quit F-8
1-Steg1 0
2-Steg2 307
3-Stec14 0
Mon  TMD TPD Mode

TV#

Home

4.14 Step change

FroM the initial screen use the up and
down scroll keys to place the step contro
for Gun 1 on the top row them press Step
Reset

Press Return key to effect Reset

Check the step and press Home key tc
return to the initial screen

Example Change the Step order for Gun 1 to Step 10

TP-NET screen display

FrOM the initial screen use the up and

1-Ster3 20
2-Steg?2 307 F+ down scroll keys to place the step contro
3-Steg14 0 E5 for ng ‘,‘ on the top row then select
Mon TMD TPD  Mode @ Monitor
1-Ster3 20 F
2-Steg2 307 1 . .
I

3-Step 14 0 Fg Select " Steg
Step /10 ALH MoH
1-Stee3 20 :
Step Change Mode Key in ‘10" and press Return key tc
Step Value effect the entry
Range 1-15
1-Ster10 0 :
2-Steg2 301 TV# Check the step order and press Home key
3-Ster 14 0 Home to return the initial screer

< | Step /0 ALH MoH
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4.15 Checking the I/O information
The TP—NET can be used to check the present input and output information.
When the DeviceNet is not used, the |/O information is as listed below:

2 information display screen

N1

0000 oooo

0o

|N2

0011 0001

T ]

N3
N4
N5
NG
NT
MNa

0000 0000
0000 oooo
0000 0000
0000 0000
0000 oooo
0000 0000

00 T
0o
0o
0o
0o
0o

--\-""-h

Inputioutput correspondence chart
{Mote: Data given by a crossbar in the block represents internal information. )

BIT string 7th bit{,

Decimal notation
0: OFF 1: 0N

i A AR A 1
N2 /0011 DDﬂ'lw‘
4

BIT string 0th bit
1 stands for OM and 0 for OFF.

00 to FF

Hexadecimal notation

Display pos. Terminal block TB1 output information
n]1] JofJoJoJofofoJoJo] [ofe
F ) F 3 [
— N0 | 50U
Ni1 | 50012
— W12 | SOL3 (Retract SOLT)
MN13 | SOL4 (Retract SOLE)
Ni4 | Alamn output
15 | Hold End output
W18 | Swep Up Finish output
N17* | Last Step cufput
{Current Detection signal |
Display pos Termjnal b!ock 81 Display pos Termjnal b!ock 81
input info input info

N20 START SW 1 N30 -
N21 START SW 2 N31 -
N22 START SW 3 N32 —
N23 START SW 4 N33 —
N24 Group 0 N34 —
N25 Group 1 N35 -
N26 Retract START SW 7 N36 Weld/No Weld
N27 Retract START SW 8 N37 Alarm Reset

* The Last Step Signal output works instead of current detection signal output when the
parameter is effective.
(Note: Data given by a crossbar in the block represents internal information.)

STN21 Series

OBARA KOREA

PAGE 61-



Display pos Term.inal b!ock TB1
input info

N40 —
N41 —
N42 Step Clear
N43 Step Select Clear
N44 Transf. Thermo
N45 SCR Thermo
N46 —
N47

Display pos Termjnal b!ock TB1

input info

N60 SW Start (LED)
N61 —
N62 —
N63 —
N64 Group 2
N65 —
N66 —
N67 —

Display pos

Terminal block TB1
input info

N50

N51

N52

N53

N54

N55

N56

N57

When the DeviceNet is used, the |I/O information is as listed above.

When the DeviceNet is used, the input and output specifications for TB1 are changed, while the

contents of the 1/O monitor display are also changed.
See Section “11.15 DeviceNet” for further details.
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4.16 Sequence of basic operation

‘Heat1: ‘Heat2! ‘Heat3!
Welding Curremnt : /”/: . !
Hold End Signal & i ] i i i : : |1 HES
Welding Sequence | PS5 | s [usL | wi [ o1 | w2 |psL|c2 | w3 |HO|HD | OF
Min_ Set Cycle 0 1 1 0 0 0 0 0 0 1 0 0

Note 1: If settings on all Weld time segments (W1 to W3) are 0, Setting Data Error is generated.
Therefore, Weld Time should be given to any of these segments.

Meaning of abbreviations:
MV/SOL : Signals from Retract/Solenoid valves

PS : Pre-squeeze Time SQ : Squeeze Time

USL : Up—slope Time W1 : Weld1 Time

C1 : Cooll Time W2  : Weld2 Time

DSL : Down-slope Time C2 : Cool2 Time

W3 : Weld3 Time HO :Hold Time

OF : Off Time HES : Hold End signal output(Minimum 4 cyc
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5. DP-NET OPERATION

Operations from the DP-NET (Display Pendant):
. Welding result monitor

. Check on the welding conditions (Changes to them cannot be made.)
. Check on the /O information (BIT information)

. Display and history of alarms

. Spot count and reset

. Step order count, reset and change

[©2 NN G2 I -GV \ I

Layout and functions of the control buttons

1.
BASIC

2.
INSTALLATION

6.
MAINTENANCE
7.
/B\ Details of buttons on the control panel: TROUBLE
' ' Button name Function and operation 8
Display Pendant DP-Net Clears the step value counter with the step ALARMS
Step Reset )
function enabled.
{ ] — Resets an alarm that has occurred. 9.
o e S e oo - Clears the counter with the spot count | | 'NSPECTION
larm Set  Ready .
S‘ﬁ‘ mﬂ ﬁ Wﬁ PD 0[] Reset on display.
5 ) — Clears the alarm history on display. 10.
Resel — Suspends operations. STORAGE
Allows return to the initial screen that
appeared upon power—on. 11.
Help e Selects the onscreen scroll direction. SPECIAL
<ﬂ : Selects 1/0 information, etc. (Shit +
Shift . .
Direction key).
KOREA OBARA CORP
Indicator lamps: (Indicates the controller status)
Function and operation
Indicator lamos The same as the indicators
P81 on the TP-NET.
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1.
6. MAINTENANCE BASIC
Before starting maintenance, this instruction manual should be thoroughly read to become
familiar with the job. 5
INSTALLATION
6.1 Precautions for maintenance
3.
E
CAUTION POWER
1. First, turn off the power and make sure that the welding current is off, using a 4.
voltmeter (500 VAC range). L
2. Even when the voltage is being applied, the POWER lamp might be off due to burn—-out. 5.
When this lamp is to be used to check the power—on/off states, check that the lit oP
lamp goes out when the main power is turned off.
(Check the states both ways.) 6.
MAINTENANCE
3. If maintenance service must be performed with the POWER ON, do not try to touch
the following parts and cables because high voltage is present in such areas. 7.
The maintenance personnel should place an insulating rubber sheet under his/her feet TROUBLE
and wear insulated gloves before servicing the equipment. Accidental contact can
cause an electric shock, resulting in fatal or serious injuries. 8.
(1) Areas near TBO ALARMS
(2) Areas near SCR
(3) PC-1107 firing—circuit 9
(4) Resistors INSPECTION
(5) Capacitors
(6) Fuse 0.
(7) Areas near lamp STORAGE
4. If you have to reach your hand into the housing, wear insulated gloves, and do not 1.
expose your skin during service. In some cases, you may suffer from injuries such SPECIAL
as cuts on the hand by sharp edges of parts.
& 5. Do not perform maintenance in a dimly lit place; otherwise incorrect operations and
contact with hazardous parts may be induced, causing serious accidents.
6. Do not perform maintenance in a dimly lit place: otherwise incorrect operations and
contact with hazardous parts may be induced, causing serious accidents.
7. Even when performing test conduction, make sure that cooling water is supplied at
a flow rate of 6L/min. If test conduction is performed in the absence of the required
flow rate, cable hose may overheat, or in some cases, be cracked or damaged.
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1.
7. TROUBLESHOOTING BASIC
When no alarms are detected:
POWER lamp does not illuminate. 2.
INSTALLATION
Fault status Probable cause Corrective action
Circuit breaker for the Incorrect R.S.T. wirin Check the cable connection 3.
Welding power is Connectioné o 9 referring to Section “2 POWER
tripped. ’ INSTALLATION AND CONNECTIONS”.
Poor contact of the 4,
connector Check the connector. Ll
(CN2) in the timer.
Faulty POWER lamp. Replace the POWER lamp. 5.
— DP
Power cable is normally o . Reset the circuit breaker..
connected. Circuit breaker tripped. Checlf the cable.connectlon
referring to Section 2. 6.
Press the button above the MAINTENANCE
Circuit protector on the | circuit protector.
board tripped. Check the cable connection 1B
referring to Section 2. TROUBLE
8.
Conduction is not triggered in spite of Start SW. ALARMS
Fault status Probable cause Corrective action o
Break in DeviceNet Check Timeout Error, then INSPECTION
communication cable. check the cable and replace, if
Connector dislodged. required. 10.
Parameter “Pg Remote | Set the parameter “Pg Remote STORAGE
I/O” set to OFF, I/O” to ON.
Check the timer mode 11.
setting. . . _ SPECIAL
Check for No Weld or Check the setting using the TP—-NET.
Conti. Press. mode.
POWER lamp remains lit. PSV'CdeNiF tmgry!nputt Check the DeviceNet communication
No alarm indication. onduction Ln - no data.
set to ON.
Break in wiring or cross
wiring  to  A17-B17 .
safety SW in the TB1 | CNeCK the wiring.
terminal block.
Solenoid valve W|r.|ng 'S Faulty solenoid valve. Replace
normal but solenoid
the valve.
valve not actuated
The solenoid valves are Recheck the air circuit.
actuated.
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TP-NET / DP—-NET screen does not appear.

Fault status

Probable cause

Corrective action

Timer POWER lamp is on
but there is no display on
the screen.

Faulty connection cable.

Replace the cable.

Faulty TP-NET/DP-NET unit.

Replace the unit.

Circuit protector tripped.

Press the button above the circuit
protector.

Check the cable connection referring to
Section 2.

The intended timer No. is not displayed on the TP-NET / DP-NET screen.

Fault status

Probable cause

Corrective action

The intended timer No.

not displayed.

Break in or fault of the
connection cable.

Check the connecting cable and replace,
if required.

The timer to be selected is not
yet turned on.

Turn on the power.

There is a timer having the
same timer No.

Change the parameter “Po TM

NO.”

— Change the timer No.

Connect the TP-NET singly to the timer
the number of which is to be changed.
Then, turn on the power while holding
down the “HOME” key or unplug and
then plug the TP cable to initialize the
timer. When it is normally started,
enter the parameter edit mode and
change the timer No.

Contents of alarms and th

eir corrective actions

Danger level
Code No. Name Indication Class
032 Transformer.Thermo Trans Over Heat Danger
Operation
Detection Detected regardless of conduction or idling when the Trans Thermo SW Information

has been issued.

Probable cause I Revi

and remedy

ew duty cycle.

2. Too low a flow rate of cooling water.
3. Increase the rated capacity of transformer.
4. Replace the transformer.
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is neither 50 nor 60Hz.

Code No. Name Indication Class
033 POWER Frequency [llegal Freq. Danger
Error
. Discrimination between 50 and 60Hz upon power—on. Detected when the frequency
Detection

Probable cause

Check the power supply equipment.

Welding time periods are zero.

and remedy
Code No. Name Indication Class
034 Parameter Error lllegal Param. Danger
Detection Set parameter data is corrupted.
Probable cause 1. Correct and check the parameter. 2. Replace the PCB.
and remedy
Code No. Name Indication Class
036 Setting Data ERror [llegal Data Danger
Detection When set data in the activated series is out of the range and when all the W1 to W3

Probable cause

Correct and check the welding conditions.

non—zero.

and remedy
Code No. Name Indication Class
037 Current Setting Error [llegal Curr. Danger
. Detected when the current value in the activated series is 0 and the weld time is
Detection

Probable cause

Correct and check the welding conditions.

and remedy
Code No. Name Indication Class
038 AD Errort AD1 Error Danger
Detection Error in current measurement.
Probable cause 1. Replace the Timer. 2. Replace the CT.
and remedy
Code No. Name Indication Class
038 AD Error2 AD2 Error Danger
Detection Error in current measurement.
Probable cause 1. Replace the Timer.
and remedy
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Code No. Name Indication Class
DeviceNet
041 Error Detection ON-PCB Error Danger
. DeviceNet Error has been received and/or detected by the timer.
Detection .
Automatic reset after recovery from the error.
Probable cause | 1. Faulty UCS board in the timer: Replace.
and remedy 2. DeviceNet error occurring outside the timer.
Code No. Name Indication Class
043 SCR Thermo SCR O.Heat Danger
Detection Detected when the SCR thermal relay has been tripped regardless of conduction or

idling.

Probable cause

1. Review duty cycle.
2. Too low a flow rate of cooling water (for water cooling).

reference voltage.

and remedy 3. Review environment around the FIN (for air cooling).
Code No. Name Indication Class
044 SCR Short SCR Break Danger
Detection Detected when there is conduction within HOLD time.
Probable cause 1. Faulty SCR/board in the timer: Replace.
and remedy
Code No. Name Indication Class
046 Line Voltage Low Line V.Drop Danger
Detection Detected when the line voltage being monitored has dropped below 75% of the

Probable cause

1. Too low a line voltage from power supply equipment Review the equipment.

reference voltage.

and remedy
Code No. Name Indication Class
047 Lint Voltage High Line V.Over Danger
Detection Detected when the line voltage being monitored has exceeded 125% of the

Probable cause
and remedy

1. High voltage of supply power from power equipment: Review the power

equipment.
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Warning level

Code No. Name Indication Class
050 No Current No Current Warning
Detection Detected when the current is at 0 or the cycle number of conduction is 0.

Probable cause

1. Break in secondary cable: Replace the secondary cable.
2. Faulty drive board of the timer: Replace the drive board.

and remedy 3. Break in gate wire to the SCR or poor contact: Check the wiring.
4. Replace the SCR
Code No. Name Indication Class
051 Current Low Current Low Warning
Detection Detected when the measured current value has dropped below the set current.

Probable cause

1. Too large voltage fluctuations.

Use a power cable of larger size. Check the power receiving equipment.
2. Deteriorated secondary cable: Replace the secondary cable.
3. Current value and current low value settings: Review the welding condition

and remed )
y settings.
4. Significant difference in the trans turn ratio setting: Review the welding
conditions.
Code No. Name Indication Class
053 Current High Current High Warning
Detection Detected when the measured current value has exceeded the set current.

Probable cause

1. Current value and current low value settings: Review the welding condition
settings
2. Significant difference in the trans turn ratio setting: Review the welding

and remedy conditions.
3. Unstable power voltage: Check the power receiving equipment.
Code No. Name Indication Class
055 1 Cycle High Error PeakCur High Warning
Detected when the measured current value has exceeded the error detection range
Detection for “1 Cycle High Current” welding condition with respect to the step up added

current settings on HEAT1, 2 and 3.

Probable cause
and remedy

1. Conduction during pressurization: Insufficient “Squeeze Time” welding condition.

2. Range setting of “1 Cycle High Current” welding condition: Review the welding
condition setting.

3. Significant fluctuations in power voltage: Check the power receiving equipment.
Check the power balance.
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Caution level
Code No. Name Indication Class
060 Current Unbalance Cur. Unbalance Caution
Detection Detected when the top count does not match the bottom count of welding current.

Probable cause

1. Break in gate wire to the SCR or poor contact: Check the wiring and replace the
SCR
2. Fault in the main board firing—circuit: Replace the board.

and remedy 3. Check the sgueeze time. (In some cases, this error may be indicated in response
to conduction during gun operation).
Code No. Name Indication Class
Conduction Cycles 3 .
061 to 063 W1-3 Low W1-3 Cyc. Few Caution
Detection Detected when current is not applied the preset number of W1 to 3 cycles.

Probable cause

1. Conduction has been made before the end of pressurization or in other cases:

and remedy Check the welding sequence.
Code No. Name Indication Class
065 Flow Ratio High Flow% Over Caution
Detected when the number of times the flow measured in current measurement is
Detection greater than the welding condition setting “C.Flow” has exceeded the “CF.Count”

welding condition setting.

and remedy

Probable cause

1. Deteriorated secondary cable: Replace the secondary cable.

2. Current value setting too high: Check the welding current setting.

3. Incorrect “C.Flow” setting: Review the setting.

4. Too large voltage fluctuations.
Use a power cable of larger size. Check the power receiving equipment.
Review the duty cycle.

5. Significant difference in the transformer turn setting: Check the setting.
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Indication level

If ON, a malfunctioning activation switch is indicated.

Code No. Name Indication Class

080 to 095 START SW 0-15 Error . SWO0-15 Alarm Message
. The state of the activation switches is checked upon power—on of the timer.

Detection

Probable cause

Incorrect Wiring of activation SW: Check the wiring.
SW. com. start signal was inputted when activation is to be selected: Review the

consecutively.

and remedy
seqguence.
Code No. Name Indication Class
100 ™ T|mgout CommT.Out Alarm Message
Communication Error
Detection Communication error between TP—-NET and timer has been detected.
Probable cause | 1. Break in pedant cable: Replace the pendant cable.
and remedy 2. Fault in TP-NET: Replace the TP-NET
Code No. Name Indication Class
101 ™ Er.ror .Data CommD.Error Alarm Message
Communication Error
. Detected when the CRC Error Detection (timeout) has recurred 10 times
Detection

Probable cause

1. Break in TP=NET connection cable: Replace the connection cable.

set to “No Weld mode”

and remedy
Code No. Name Indication Class
110 No Weld No Weld Caution(Selection) and
alarm Message
. Indicated when an activation input has been received with the timer's Mode select
Detection

Probable cause

1. Cancel the “No Weld mode” through the timer’s Mode Select.

set to “Conti. Press mode”.

and remedy 2. The wiring for the Terminal Block is confirmed.
Code No. Name Indication Class
111 Conti.Press No Weld2 Caution(Selection) and
alarm Message
. Indicated when an activation input has been received with the timer’'s Mode Select
Detection

Probable cause
and remedy

1. Cancel the “Conti. Press mode” through the timer’s Mode Select.
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Special level
Code No. Name Indication Class
Alarm Message
035 CPU Operation Error CPU Error (Cannot be indicated in
same cases)

Detected when a watchdog has been detected in the equipment.

Detection (In certain cases, this alarm cannot be indicated with the alarm contact output
only.)

Probable cause | 1. Error in board: Replace the board.
and remedy
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8. ALARMS

8.1 Classification of the alarms

Depending on the details of alarms, the alarms are divided into the following classes:

Danger:

1.
BASIC

2.
INSTALLATION

Trans Over Heat

AD2 Error

[llegal Frequency

DN-PCB Error

lllegal param SCR Over Heat

lllegal Data SCR Break

lllegal Current LineV. Drop

AD1 Error LineV. Over
dn 3=

No Current Current High

Current Low

PeakCur High

6.
MAINTENANCE

Fo| HE:

7.
TROUBLE

Cur. Unbalance W1-3 Cyc. Few
N 8.
Flow% Over ALARMS
TAl EE:
1.SW 0-15 NO Weld 9.
INSPECTION
CommT. Out NO Weld2
CommbD. Error OP-TP Error 10.
s0] A8: STORAGE
CPU Operation Error "
SPECIAL
8.2 Settings associated with alarms
The welding condition and parameter setting associated with alarms are shown below.
See Section “4.5 Description of the parameters” for details.
Parameter settings associated with alarms | Welding condition setting associated with alarms
Alarm Out C.Flow+
Hold Out CF.Count
HoldA Dly Curr.Low
ALM Mode Curr.High
Caution V.Limit
TestW ALM PeakCurr
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8.3 Timing chart of alarm sequence

Alarm handling upon occurrence of alarms:.

Danger . After detection of this level of alarm, the alarm information is outputted and all the
seqguences are stopped. No Hold End output is provided.

Warning . After detection of this level of alarm, the output sequence depends on the parameter
settings. The Hold End output depends on the parameter settings

Caution . After detection of this level of alarm, the alarm information is sorted into either warning

or indication. The Hold End output depends on the parameter settings after this sorting.
Indication : After detection of this level of alarm, the alarm information is not outputted. Its
deals are indicated on the TP—NET. The Hold End output is provided.
Special : This provides for alarm detection means for the CPU and circuits. The alarm contact
output is only provided. A CPU error has been detected when there is no alarm indication
on the TP-NET.

The Warning level has different outputs of alarm and Hold End signals depending on the parameter
setting. Refer to the timing charts below.

Sequence upon generation of warning level of alarms:
See Section “4.16 Basic operation sequence” for welding sequence abbreviations..

(1) Parameter settings: HoldA Dly - ON
Hold Out - ON
ALlyI Mode

-0 (Alarr_n__p_ulse output)

P I e ————

Start Switch | |

MY/SOL oo b N | ;
S S B N O A 1

WeldingCurrent §  § 171 H 1 : : ;
Alarm Signal H 0oy H
. P Fmn) a

Hold End signal : i i P i i i i i ey
{min} i

WW. Sequence PE | SQ |USL| W1 [ C1 | w2 |DSL| C2 | W3 | HD HD QF H

Alarm Message :

Alarm Reset

ﬁﬁﬁ’_l_ﬁ_______ﬁﬁ

Alarm Signal: Minimum 30cyc or HD time.
Hold End signal: Minimum 4cyc or OF time or Start SW hold.
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(2) Parameter settings:

HoldA Dly

Hold Out
. ALM Mode

- ON
- ON

1 (Alarm Continuous output, Conduction possible)

Alarm Meszage :

Start Switch ] i i1 : E E : :
MVISOL A T N
Welding Current 1 171 e I 5
Alarm Signal  F fF § P ‘ L | : ' | :
Hold End signal : : : acye i
i P iiminj ¢ P
W Sequence S50 JUSL| Wi C1 W2 |DSL | G2 | W3 | HO HD OF E E

Alarm Feset

ZZZ|:[ZZ’T..IZ

The next Start signal can

(3) Parameter settings:

be accepted Without Alarm Reset input.

HoldA Dly

Hold Out
ALM l\/lo@e

- ON
- ON

- 2 (Alarm Continuolu_s output, Wait for Reset)

swtswien I 1 311 1 | |
Welding Current : : i/'/-' r “'-1: L : i : : : i
Hald End signal . l . . I l | l . l . m . l
i i min) | :
W, Segquence PS | SQ |USLf W1 | C1 | w2 |DEL| C2 [ W2 ] HO | HD OF .
Alarm Message . . . . . . . . . .

The next Start signal cannot be accepted without Alarm Reset input.

Wait for Reset.
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(4) Parameter settings:

HoldA Dly
Hold Out

ALM Mo

oy

de,

- OFF
- ON

-y ——

- 3 (NQ Alarm output, Indication only)

Start Switch |
MWIS0L E E E E
Welding Current B P
Hold Endsignal 8§ § 8§ F i i P pro i
: L i

W. Seguence FE | S0 [ USL ] Wi C1 W2 | DSL | CZ | W2 | HO HD OF E E
Alarm Message | i i i i i i i i i i i i
Alarm Reset
(5) Parameter settings: HoldA Dly - ON

Hold Out - OFF

ALM Mode - 0 (Alarm Pulse output)
Start Switch - P i P
MVISOL : : : : : ! P
Welding Current : --__"‘f —
Alarm Signal 30ewe
Hold End signal : : : : : : : : P
W. Sequence PS [sojusL]wi]| c1 | w2 | DsL | c2|w2|[HO| HD | OF i
Alarm Message
Alarm Reset
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(6) Parameter settings:
Hold Out

HoldA Dly

ALM Mode

- OFF
- ON
- 0 (Alarm Pulse output)

Start Switch —+

MWISOL ; ; ; ;

Welding Current B : | i =

Alarm Signal - - - - - P i . i . | . .

Hald End signal m _H_
H S iminy I

W. Sequence PS | SQ | USL{ W1 | ©1 [W2 | DSL [ C2 [ W3]l HO| HD oF

Alarm Message l___

Alarm Reset . . . . ]

(7) Parameter settings:
Hold Out

ALM l\/loqe

HoldA Dly

- OFF
- OFF
-0 (Alarm Pulse output)

LA

Welding Current

Alarm Signal

Start Switeh [} i i Po- : i
I N A R R I :
MVISOL : : : I

Hald End signal

W. Seguence FS [ S0 [ US| Wi [ ©1 | W2 | DSL | T2 | W2 | HO HD OF
Alarm Message !
Alarm Reset : : : :
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Sequence upon generation of indication level of alarms:

After completion of hold time, the alarm is indicated on the TP—NET screen.

Welding Current ,,r’/:_[_[_:--__‘[ |'—|'
Hald End signal e . .
[min EE

W. 5 squence PS5 LS| Wi W2 | DSL 2 W2 | HO HD OF H
Alarm Message | I i i i i i i i i i i
&larm Reset H H H H H H H H H H : : E
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1.
9. INSPECTION BASIC
Checks at the start of each day’s operation INSTAEI;ATION
When starting welding operations, perform the following checks in order to ensure
safe operation.
3.
- . . POWER
Check items Specified or standard condition
POWER lamp . .
ON check Make sure that the lamp is turned ON/OFF by turning POWER ON/OFF 4.
SCR There must be no water leakage. ™
Cooling water Make sure that water is supplied at the specified flow rate.
check 5.
DP
Inspection and maintenance
Regularly perform the following inspections to ensure that the equipment is safely used. 6.
MAINTENANCE
o - - Frequency
Inspection items Specified or standard condition As
Day Week Month Year
needed 7.
Ensure that the specified TROUBLE
welding data is set up through O
Setup data TPNET. — 8.
Ensure that the specified ALARMS
parameters are set up through O
TP-NET.
i Mak that th ified 0.
Measure the welding ake sgre a. € specitie 0 INSPECTION
current current is flowing.
Inspect signal input and
output wires for proper No looseness. O STCJSAGE
connection
Inspect signal input and No damage or breaks. 0 "
tput wires for d :
output wires for damage SPECIAL
Inspect the grounding wire | No looseness. 0
for proper connection.
Inspect the grounding No damage or breaks. o
wire for connection.
Inspect the cable
Connections to No looseness 0
POWER input and ’
the welding transformer.
Inspect the cables to the
POW.ER input and  the No damage or breaks. @]
welding transformer for
damage.
Iunnsi?ect the inside of the Cleanliness kept inside the unit.
Check the cooling water Water channel adequately
channel. assured.
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— Product Warranty

The maximum warranty period which this product is serviced without charge is two (2) years.
However, in the event that the unit fails due to human errors or natural disasters, the warranty
coverage becomes void even when the product has been used for less than 2 years.

Examples of human errors:
- Cross wiring
- Wire shorts and breaks in cable by external force
- Unit moistened with discharge water.
- Fall or turnover due to inadequate installation.
- Intentional destruction of the unit.
- Intentional modifications

Examples of natural disasters:

- Damage caused by lightening and earthquake.
- Fire and flood.
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10. STORGE

To store the timer, observe the following instructions:

NN —

Drain the water off from SCR by air blowing.

Make sure that the inside of the mainframe is dust free.

Place the timer in its original plastic bag so as to prevent penetration of dust into the timer.
Store the timer in a place where temperature is between 0 and 60C with 70% or less
humidity and condensation of humidity will not occur. Avoid locations receive vibrations or
direct sunlight.

1.
BASIC

2.
INSTALLATION

6.
MAINTENANCE

7.
TROUBLE

9.
INSPECTION

10.
STORAGE

11.
SPECIAL
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11. SPECIAL FUNCTIONS Asic

11.1 Pulse Start 2.
INSTALLATION

Parameter: P4 One Shoot (ON: Trigger Start)

B b
Start switch I N I N B B N P 4.
H H ' i H H TP
MV/SOL A P

‘Welding Current / q-l I i oP

Held End signal i i i i i i i i i i HES 6.
doye MAINTENANCE

W. Sequencs PE | S0 | USL W1 | €1 | w2 [DEL | 22 (W3 | HO | HD | OF

7.
TROUBLE

8.
ALARMS

9.
INSPECTION

In the_ case where an START SW is continually held STO1F(%)AGE

Start switch P

SPECIAL

MWISOL

Welding Current . . '_/I ' ] ' ; '
i

HoldEndsignal | | ¢ & & o F F b F fwes

W. Sequence PS | S0 JUSL W1 | C1 | W2 |DSL | C2 | W3 [ HO [ HD [ OF
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11.2 Pulsation

Parameter: P1 Pulse Sel. ON

Welding Condition: Pulses 1-9 Select

Cool1 and Weld2 are repeated the preset number of times(1 to 9)

i e
Start SW |_. : j‘
v i soL | P i
i . . Repeat | ;
Welding Current ¥ / --%--i - . :
H H ! ! L H ! H H
HolEndSignal i i i i iPusgfion i | i i i
Haold End Signal Aoyc :I
{Pulsation) I N N S S T I I A I B T
W. Seguence | PE | S0 ll._IE._. Wi | g1 | w2 | DSL | c2 | w3 | HO | HD | OF |

11.3 START SW Preferred function

Parameter: P9 SW Mode

Welding current sequence (top): SW Mode ON

When START SW is turned OFF during a sequence, the sequence beyond the next cool time is
Skipped going to the HO (hold) process.

Welding current sequence (bottom): SW Mode OFF

Even when START SW is turned OFF during a sequence, the sequence is not suspended.

sesw [0 0 1 L |
MV SOL | :

Welding Current
(Para.P9 - ON}

‘Welding Current

1 | ] I B B N O
(Para.P8:0FF) i i i i i i i i i i : i i
Hold End Signal ! i | | i i | | i i i

W. Sequence PS | 5@ |USL W1 | C1 | W2 JDSL | C2 | W3 | HO | HDO | OF
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11.4 Re—Weld function

Parameter setting: Pd Reweld ON (Enabled)

When the alarm “Current Low” or “Compensation Voltage Low” is detected using the above
Setting, conduction is performed again.

Start switch

MVISOL

Welding Current /_I

Hold End signal : : : : : i : i i : | HES |

'W. Sequence PE [ SQ JUSL | W1 [ €1 | W2 JDEL [ C2 | W3 | HO | HD | OF

Note: The 2nd reweld is not performed.

11.5 Sequence to discover short—circuited cable.
Parameter to discover short—circuited cable : Weld enable / disable select (3: Cable short check enable)

& Inputting °F" activates &
Start switch : : ; : the sequence.

MWISOL i i |
Test Current : : |_|

Alarm Signa : : : | i 20 cycles min. or HD §
presst tims

Hold End signal ; ; ! i H —
i 40ye
W. Sequence PS | S0 | HD
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11.6 Current Detection function

Current Detection Signal output function: Parameter “Pr CurDetect” Select (Note 1)

Current Detection Signal sequence (top):-----+ "Pr CurDect ON (Enabled)

With “Pr CurDetect” ON, the Current Detection signal is outputted.

Output conditions: Except for Welding Alarm or No Weld and when the welding current is
Detected.

The Last Step signal from TB1 is not outputted. TP Indication only.

Current Detection Signal sequence (bottom)----- "Pr CurDetect” OFF (Disabled)

With “Pr CurDetect” OFF, there is not conduction Detection Signal output.

At this time, when “P8 Step Types” 1 and 2 have been selected (Step Up Enabled), the Last
Step signal is outputted from TB1.

Start informafion

MW S0L

Welding current

Hold end signal H H HES

current detection (Mote2)

sgalt(eeony) i 3 1 4 i 0 0 b d| b

current detection
signal 2 {Pr OFF)
H H H H H

Welding sequence | PS5 | S0 |u5_ Wi |c1 w2 | :ISL| o2 | wa | HO |HI:I | OF |

hinimum,s=t cycle 0 1 1 0 0 0 0 0 0 1 o 0

Note 1: With Remote |/O Enabled, terminal block TB1 is used as the remote /O terminal block.
Therefore, the Current Detection signal is not reaching the terminal block TB1.

Note 2: The Current Detection signal detects the welding current and is outputted based on normal
operation. When Current Alarm or No Weld is detected, the signal is not outputted.
The output timing is approx. 1cyc the HOLD time process starts.
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11.7 Step Up control
11.7.1 Step Up control
The Step Up function provides compensation for a reduction in current density caused by worn electrodes.

Step Up Finish

Current value signal output
Last Step signal
I - T TTTTTTTTTTTTT ~ output
- -_"é'-a ]
130% T
A ) . “
102% 2 9l 9l 9 “ol 9
| 3| B 3| 8 B| 3
100% - P L e = =
X =
S =
| Y
—————— == Spof count
| o o -
o r E’
] g ]
o " :;:

Step Up Finish process: “Last Step signal” is outputted from B6 on TB1 at a Switch to
the last step order and “Step Up Finish signal” is outputted
from B5 on TB1 at the end of last step.

Notes 1): With the parameter “Pr CurDetect” Enabled, Conduction Detection signal is

outputted from B6 on TB1 and therefore Last Step signal is not outputted.

2): With the parameter “Ps StepF20ut” Enabled, Step2’s Step.

Completion signal is outputted from B6 on TB1 and therefore Last Step signal
is not outputted.

3): With the parameter “Ps StepF2out” Enabled, Step1’s Step Completion signal is
outputted from B5 on TB1 and Other Series’ Step Completion signals are not
outputted.

4): The parameters “Pr CurDetect” and “Ps StepF2out” cannot be used when both
are “ON”. Take care of their settings.
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11.7.2  Setting procedure for using the Step Up function

1)  Parameter : Step Type
Select the desired Step Up method. See the typical settings in the chart below.
0: Step Up function Disabled 1: Step Up Series GUN Series
2: Step Up Series All Series
2)  Parameter . Linear Up
Select either Step order control or Linear (linear interpolation) control.
ON: Linear Up control OFF: Step Up control
3) Parameter - Max Step
Set the maximum step number in the range of 2 to 16.
4)  Parameter : Gun Sel

Set the maximum gun No.
5) Welding condition  : Gun Sel.
Guns are assigned to the activation series and the following welding condition are set.
6) Welding conditions Step Up rate setting
Set the conditions for each gun according to the parameter Step Up Series Select or set the conditions
for each gun selected in the series.(See the chart below.)
7)  Welding conditions : Set the step count.
This setting determines the spot count after completion of which the step is raised to the upper order.
8) Welding conditions : Set the step return value.
These conditions are set when the step is required to return to a lower order.

~—— Step Up Series Select -
Sample Settings: Step Up GUN series Sample Settings: Step Up all series
Activation sequence Actvation seguence
Item T Tz2zT131315] = TF Item 1 [2]3]4]5] = |F
Gun Sel t]2] 22| 4 4 Zun Sel 1221274 )
Prsquez 0 0 0 0 0 0 Prequez 0 0 0 D 0 D
Squeezs 20 [ 20 [ 30 [ 30 | 38 35 Squesze 20 [ =20 [ 20 |30 | 35 35
Weld1 1] L] o 0 10 5 Wield1 0 5 o ]
Cooll O I I I 0 Cooll (NI 0 D
WeldZ 5 [ &5 [0 |10 1o 5 WeldZ2 5 [ 5 [ie o]0 3
'L -
o [o]jo]o]o 0 iy o [o]o D
Press V3 T ] T o Z Z Press\Va Al ] ]
Step Up1 100 ) 100 100 | 10 Stepllpil 100 |1 100 | 100
Step Up2 102 [102 | 105 | 103 StepUp2 [CE 102 [ 103
Step Up3 104 [104 [ 108 [ 106 Stepldp3 104 [Aos [ 108 [ 108
Step Up4 108 | 1064 108 | 109 Stepllpd 108, 106 [ 109 [ 109
¥ / + /
Step Up18 120 [1go] 130120 Steplp18 1o [ 120 [ 130 [ 130
j5un Mo. Gun MNo.
1 2] 3[4 BN RN
Step Countl 300y 200 150 | 200 Siep Countl 71200 | 200 | 150 | 200
Step Count2 350 [250] 200 [ 200 Step Count? J 350250 [ 200 [ 200
Step Couni3 ?,ﬁ[! 250 | 200 | 200 Step Count2 J.I'r 350 | 250 | 200 | 300
'L IIJI -
Step Count1s 300 | 300 | 200 | 200 Step Count16 _,|" 300 | 300 | 200 | 300
From the left, the step up rate The step up rate for GUN NO
is set in sequence for guns 1, “3" selected by the Gun Select
2, 3and4. parameter in the activation
) series 2 is set.
Mote: The data applies when 4 guns are used.
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11.7.3  Step All Clear
When the Step Up function is used, the Step All Clear input on the TB1 terminal block clears the
step conditions of all the guns.

11.7.4  Step Select Clear
Step Select Clear on the TB1 terminal block can be used with an activation switch at the same
time to specify the GUN No. and to reset its steps.

How to specify the GUN No.

In A Mode

GUN No. 1 Step Select Clear + Input Signal Common + START SW 1

GUN No. 2 Step Select Clear + Input Signal Common + START SW 2

GUN No. 3 Step Select Clear + Input Signal Common + START SW 3

GUN No. 4 Step Select Clear + Input Signal Common + START SW 4

In B Mode (binary input)

GUN No. 1 Step Select Clear + Input Signal Common + START SW 1

GUN No. 2 Step Select Clear + Input Signal Common + START SW 2

GUN No. 3 Step Select Clear + Input Signal Common + START SW 1 + START SW 2
GUN No. 4 Step Select Clear + Input Signal Common + START SW 3

GUN No. 5 Step Select Clear + Input Signal Common + START SW 1 + START SW 3
GUN No. 6 Step Select Clear + Input Signal Common + START SW 2 + START SW 3
GUN No. 7 Step Select Clear + Input Signal Common + START SW 1 + START SW 2 + START SW3
GUN No. 8 Step Select Clear + Input Signal Common + START SW 4

Specifying a Step select clear

TB1: B15 TB1: A12 TB1: Combination of the start SW
Step select clear Input common Combination of the S.SW for Step clear

The inside treatment of step select clear

Selected to N Reference to GUN num. N GUN num. which shows a specified to
step select clear at selected to Combination of the Start SW is looked
Combination of Start SW Up from the welding condition table.

11.7.5 Step Reset
See Section “4.13 Step Reset”.

11.7.6 Step Change
See Section “4.14 Step Change”.
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11.8 Linear Up control

11.8.1 Linear Up control
The Linear Up function provides linear interpolation with the next current application during step control.

Current value

Step 3 set value

Step Zset value

Initial value

Set current « Step 0

I 4315
£d3als

£d3LS

vid3ls

Y

Step Up Finish
signal output

Last Step signal
output starts.

;

LIung
ZIUNonsS

cunans

Caution

smnoosi | G1431s

Spot count

— When the Linear UP control is selected, the step up order can be raised up to Step 15.

— The up rate should be set for Step 0 when making linear up from Step 1.

11.8.2 Setting procedure for using the linear Up function.
See the setting procedure for using the Step Up function described in Section 11.7.
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11.9 Variable Pressure (option)
Variable Pressure (designed for the electro—pneumatic regulator)
11.9.1 Variable Pressure setting
In the Variable Pressure function, the gun welding pressure can be changed by sending the signal to the
electro—pneumatic regulator that adjusts the compressed air pressure levels.

Settings for using the Variable Pressure function:
Parameter settings:

= VP Type 0-5V/0-10V
Welding condition settings:

= MaxV. » PAjust

* Press T1 to T3 * PressV1 to V3

Typicalsettings :
The Variable Pressure is set in two ways: direct setting with “N” when inputting the data on welding
conditions and “%” input with the equipment air pressure taken as 100%.

Direct setting or welding pressure:
1) MaxV setting
Input the maximum pressure for the installed guns.(See the drawing and other material.)
2) PAjust setting
Use a provisional pressure efficiency of 100%..
3) Pressure increase time and set pressure value settings.
Input data according to the welding sequence as well as the set welding pressure.
4) Adjustment <Adjust the PAjust>
Measure the actual pressure and adjust the error at the specific pressure deeiciency.

% setting of welding pressure:
1) Set the PAjust
Set a basic pressure efficiency to 100%.
2) Set the pressure increase time
Input data according to the welding sequence.
3) Set the set pressure value
Input data in % with the plant air pressure taken as 100%.

CAUTION

1. Please confirm the range of the control voltage of the model used, and set the
parameter of the variable pressure function selection. An incorrect setting can damage
the unit.

2. If the plant air pressure does not meet the required pressure for the gun, the maximum
pressure cannot be attained.
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11.9.2 Variable Pressure sequence
Basic sequence of Variable Pressure
PressV1 to 3: Set pressure values V1 to V3 settings.
PressT1 to 3: Pressure increase time T1 to T3 settings.
The set pressure then the Variable Pressure is held at the pressure value V1 to the end of the welding
sequence. Even when a welding sequence has reached its end during PressT2 Time, the sequence is given
preference and after end of the Hold End signal, V1 is held to the end of the sequence.

; : : i : i i i i i i : i i
Start SW i i H : i : : : : H : i 1 :

[ : — : SR S

" : : : : : : : : : : : : :

MWISCL : . : : : : H

E E . H H : H H H H E H . H
Welding Current : : f/fn : H"| T 1 ' : : : :

H H : : Fressy2 : : _ H

i i i i | | Press\V3 i |
Froporiona . Pressyl : : : : : ; : | Fressi'1
valve & PressT1_—+; ¢ PressT2 —+ | + PressT2 — | : ;

: : o P F FFd e——
Held End signal i i
V. Sequence =] S JusL | W1 S W2 lpsL | C2 | W3 | HO | HD | OF
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11.10 Pressure Selector

Settings when the Pressure Selector function is used

Parameter: Gun Sel

Set the value “31 or 32" for the parameter “Gun Sel”. The upper digit “3” indicates that the Pressure
Selector function is enabled.

Enter the SOL output No. used for Main in the lower digit “1or 2”. If “3 or 4” is entered in the lower digit, the
Pressure Selector function is given preference and the setting will not act as SOL3 or 4 output.

Basic sequence of Pressure Selector

Start BW |_ : : : : : : : : : : : P :

; : : : : :

: : T A
RSO0 : : H H H :
a a a ] a I a ] I T T 1]

a a a i a I a i I i I a a

1 } 1 } 1 } 1 1 } | ] 1 } 1 | ] 1 | ] 1 } 1 }

Welding Current i : i i T — i i i i i
—Press T1—+ : +PressT2—+ : +PressTi—= :

S0L3E gutput

S0L4 gutput

Hold End signal : f . & 1 & t F + 4§ £ - N B

V. Sequence P4 54 UEL | W | C1 W2 JDEL | C2 | W3R | HS | HD | OF
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11.11 Weld Interlock

The parameter setting shown in Section 1) allows you to obtain inputs and outputs for interlock from the TB1
terminal block in the main unit. For the inputs and outputs and time chart, refer to Section “2) Weld interlock
chart”.

1) Setting during use of the Weld Interlock function
Parameter setting: Gun Selection (Gun Sel)
Set the value “41-44" for Gun Sel. The upper digit “4” indicates that the Weld Interlock function is
enabled. Enter the maximum SOL output No. used for Main in the lower digit. If “3 or 4" is entered in the
lower digit, the Pressure Selector function is given preference and the setting will not act as SOL3 or 4
output.

2) Time chart of Weld Interlock
Description of Weld Interlock inputs and outputs
Start Acceptance output: TB1 terminal block; Retract SOL Common (B1) — Retract SOL7 (B2)
Conduction Wait input: TB1 terminal block: Input Signal Common (A7) — Retract START SW 7 (B8)
Output during conduction:  TB1 terminal block; Retract SOL Common (B1) — Retract SOL8 (B3)

Description of Interlock time chart
Start Accept output: START SW input is outputted from the confirmation to the end of hold.
Conduction Wait input: Set this input to OFF to allow conduction. Set this input to OFF to extend

the squeeze time.
Output during conduction: Output during conduction. This is outputted from the start of Up Slope to Weld3.
Output during conduction: Output during conduction. This is outputted from the start of Up Slope to Weld3.
WIL: Means the extension time of the squeeze time determined by Weld Interlock.

Start SW

-

MWISOL

Welding current

-]

Culput for recelved sar

Weld-wait input : : + Wart

Weld Signal i i i i i i i i i i i i i

Hold End signal | i H S S B S R NN SN :l

wilvolmolos]

—
i

WW. Sequence | PS | 54 | WIL |u:_ i1 | Ci1 |'.‘-2 DSl

STN21 Series OBARA KOREA PAGE 94-



11.12 No Weld/Conti.Press

When data has been set up, use the “No Weld” mode to verify the welding operations.

- No Weld (NOW)

Use this mode when verifying the welding sequence upon completion of installation or when changing the tip.
The welding sequence will be controlled according to your settings but no conduction will be provided.

- Conti. Press. (NOW?2)

The gun will hold the pressurization state while START SW is set to ON. This mode can be
used to check for gun engagement and to measure the welding pressure. However, this mode is enabled
when the solenoid valve power is connected to the timer side. No conduction will be provided.

NQ Weld procedure

F4 Select “Mode”
F8
F2 . .
Select "No Weld (NoW)
F€

Press Return key tc
effect the entry

TP-NET screen display
GUN1 1740’
GUN2 0
GUN3 C
Mon TMD TPD Mode
GUN1 1740°
GUN2 0
GUN3 C
Ope Now NoWw2 Set
Confirm No Weld?
No Weld Enable
OK?
OK Ret Quit F-8
GUN1 1740°
GUN2 0
GUN3 C
<~ | Ope  NoW  NoW2 Set

Check that the No Welc
LED is lit and return to
ome the initial screen
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anti. Press. procedure
TF-NET screen display

GUN1 1740° Fa
GUN2 0 Select “Mode”
GUN3 C F8
Mon TMD TPD Mode @
GUN1 1740°
GUN2 0 F3 Select “Continue to
GUN3 C F7 Pressurize (NoW2)’
Ope Now NoWw2 Set
Confirm No Weld2? @
Continuity Press Return key
Gun Pressure OK? to effect the entry
OK Ret Quit F-8
; @ Check that both No Weld

ggz; 17400 TM# and Continue tc

3 C Pressurize LED’s are lit
GUN ome

and return to the initial

<~ | Ope  NoW  NoW2 Set screen
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No Weld mode Sequence (Whether

an alarm is outputted or not depends

on the parameter settings.)

i i i i i i i i i i i i
Solenoid valve i : : H H H H H ; H
H 1 1 H H 1 H H H ! H
: : : : : : : : : : :
Welding Current § i i i i i i i i i i i i
Alarm Signa
i ; ; i i ; i i i i
: ! ! : : ! : : : :
HoldEndSignal | £ 0 b & bbb b b -
: : ' ' v : ' : v : : ' acye {min)
W. Sequence Ps | so |usL | wi| o1 | w2 |osL| c2 | wa|Ho | HD | oF
Mo-Wielo : i i i : i : i : : i i
Indleation Signal : 1 : : H i : : H H : :
BEEEEEEEEEEEE
Alarm Reset Input 1 : : : : : : : : : : : :
i i ! ! i i ! i i i i ! i

Conti. Press mode Sequence (Whether an alarm is outputted or not depends on the parameter settings)
START SW-Conti. Press during ON hold time.

W. Sequence

Solenoid valve . _,I
Welding Current . I . | : . : .
Alarm Signa . . - . . . |
Hold End Signal . I . ! : . : | _,-,-

PS5 W1 [ C1 [ w2 | D5L | c2 | W3 | HO | HO
Indication Lamp
Alarm Reset Input
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11.13 Device—Net (option)

When DeviceNet is used: with the parameter “Pq Remote I/O” set to ON)

[Input]

D/N Input! to 5

Step All Clear input

Alarm Reset input

Weld ON/OFF Switch input
Safety Switch input

Trans Thermo input

[Output]
1-4 D/N Qutput! to 4
5-8 D/N Output5 to 8

1
1
o
1

1

5 N.O.

N.O.
N.O.
N.O.
N.O.

Contacts(Internal: 24VDC, Input current: 20mA)

Contacts X 1 series(Internal: 24VDC, Input current: 20mA
Contacts X 1 series(Internal: 24VDC, Input current: 20mA
Contacts X 1 series

Contacts X 1 series(Internal: 24VDC, Input current: 20mA

(
(
(
(

N.O. Contacts X 1 series(Internal: 24VDC, Input current: 20mA

N.O. Contacts X 4 series(Internal: 24VDC, Max.current:0.5A)
N.O. Contacts X 4 series(Internal: 24VDC, Max.current:0.5A)

Note: The outputs and inputs change depending on the parameter settings.

Inputs and outputs on the terminal block with the parameter “Pq Remote I/O” set to ON.
It is assumed that I/O control is made by the DeviceNet or other unit with the parameter setting of “Pq
Remote 1/O” ON. Therefore, the specifications for inputs and outputs on terminal block are subject to

change. See the circuit diagram.

)
)
Internal: 24VDC, Input current: 20mA)
)
)

When controlling the welder by means of the DeviceNet and other external 1/O, Start inputs, SOL outputs,
and different outputs are general-purpose |/O. See the table below.

TB1
TB1
D/N outputs 1 to 4

Standard
Common 24VDC output

D/N outputs 5 to 8

Contact output

D/N inputs 1 to 5

Contact output

Alarm Reset Calls off an alarm by shorting
Weld ON/OFF Turns on and off the welding operation from an external unit
Step All Clear Clears step up data for GUNT up to GUN8

Transf. Thermo

Connects the thermal relay wire to the welding transformer.
Automatically reset. N.C. (Normally Closed)

Safety SW

Which to stop the timer in emergency, etc.
N.C (operable when closed)

STN21 Series
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I/O Information list when the DeviceNet is used

When the DeviceNet is used, the I/O monitor display is also changed as the I/O specifications

for TB1 are changed.

= Parameter setting with “Pg Remote |/O” set to ON.
|/O correspondence table
See Section “4.5 1/0 Information check” for display positions and meanings.
(Note: Crossbars in the table box represent internal information.)

Display Welding sequence Display Terminal block TB1
Pos. information Pos. input information
N10 - N20 -

N11 - N21 -

N12 - N22 input 1
N13 - N23 input 2
N14 Alarm N24 input 5
N15 Hold End N25 -

N16 Step Up Finish N26 input 3
N17 Last Step N27 input 4

Display Terminal block TB1 Display Terminal block TB1
Pos. input information Pos. input information
N30 - N40 -

N31 - N41 -
N32 - N42 Step All Clear
N33 - N43 -
N34 - N44 Trans. Thermo
N35 - N45 -
N36 Weld/No Weld N46 -
N37 Alarm Reset N47 -
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11.13.1 Cable connection
Connect the DeviceNet cable to the side of the timer.
On the timer side, receptacle type: CM02-8DR5P <Manufacturer: DDK>
Recommended connector type: Shielded micro connector CM02A-8KP5S (02) <Manufacturer: DDK>
Note: DeviceNet cable of 1m is used within the main unit. Therefore, the branch line length from the

General outline of connection

trunk should be 5m or less

Use one length of the cable for DeviceNet to connect the timer with PLC for I/O operations.

PLL Internal memaory

1 lengih {2pairs « shilding wire]

Robat controller
PLOC
Branth Fap
PLC- 0N  [H

mm lesiinalen| |/0
e 7 Input
— 1 fnput Ingiut
ma— i from | Input
—_— 3 Timer Input
— 27 |beach tap) Input
= 28 |other | Imput

: rerments :
—_— 100 Output
— | W1 | Cutput |Output
e 107 from | Oubput
— | w3 | Tmer gy
m— 120 |Branch Fap) Dutput
— 121 |osher  |Output

Bl i B

Presence of Terminator (When shipping, it is connected.)

Ex1) When you connect only one timer from PLC of the robot.
Please connect both robots and timer with the terminator. (Two places in total)
Ex2) When there are two or more connected things.
Please connect only both ends on the line with the terminator. (Two places in total)
Please refer to 11.15.5 Names and functions of network elements.

(There is a possibility of causing the communication error when three or more terminators exist
on the line.)

I
Sir=

DeviceNet
1_'|rn|_ar
.-\:..' ﬁ-
= |

— |
T
J——.

Communication cable

Branch tap

Proximity swikch
Limit switch
500 valve

[0 Mum

Fl:‘m' mater
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PCB layout

CH, M3/NS LED = o | Module address |
.H.mk CH LED L1
\ MSNS : BA2 BA1
. 2 ==
IIII
| MAC 10 and
- bound rate setting
i ]. ‘:
= D3W
A

| Refer to next page

.,-o-""""'j--
: y (MAIN PCB
Terminator TB1 L
. - [+]
Em Z-0PTION PCE
-PCB for DeviceMet

11.13.2 STN21 PCB settings and LED Information
When DeviceNet is connected, check the PCB settings and LED information given below.
(1) Module address setting <Jumper setting>

The module addresses is factory set as shown below. (Not required to be changed.)

BAI1 BA2 Mode Setting

Open Open Module address 0 | Factory setting
Open Short Module address 1

Short Open Module address 2 | Not used.
Short Short Module address 3

(2) MAC ID and baud rate settings
Use the DIP SW1 of PC-1088 to set the MAC ID and baud rate.
MAC ID setting : Binary setting (range of 0 to 63)
Baud rate : 125Kbps eeeeee SW7-0OFF / SW8-0OFF
: 250Kbps eeeeee SW7-ON / SW8-OFF
: 500Kbps eeeese SW7-OFF / SW8-ON
Standard setting:

DIPSW1 1 2 ]3aJa]ls e |7 ]8 |9 o
Contents MAC ID setting (binary) Baud Fixed Standard setting
rate to
OFF
Factory setting [ 1 [0 Jo Jo o Jo o |1 Jo [o | mAcID=1) (500Kbps)

O ........ OFF / 1 ......... ON

STN21 Series OBARA KOREA
101-

PAGE



(3) CH LED (Common health LED)
CH LEDE indicates the 1/O state/mode
CH LED= is located on the board for DeviceNet. The statuses are given below.
At the start—up, the red lamp lights up 250ma and the green lamp lights up 250ms for confirmation.

LED status Status

Off POWER OFF, hardware/software being reset.
Repairable configuration error (incorrect data written)

R A (Firmware, OEM, personal data error)

Red On Hardware error, fatal runtime error

Green Flashing No error. Data exchange interface closed.
Green On No error. Data exchange interface is active.

Amber (Red/green=Yellow) Configuration mode

(4) MS/NS LED (Module/network status LED)
MS/NS LED indicates the device and communication statuses.
MS/NS LED is located on the board for DeviceNet. The statuses are given below.
At start—up, the red lamp lights up 250ms and the green lamp lights up 250ms for confirmation.

LED status Status

Off Network interface Offline/POWER Off

Red Flashing I/O connection timeout or other recoverable error

Unrecoverable error has occurred.

Red On Communication stopped due to frequent data error or
duplicate node address.

Device is normally operated and online but the connection
with other node is not established.

Green Flashing

Green On Network established.

Acknowledging a request for communication error in the

Amber (Red/green=Yellow) C=
communication error status.
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11.13.3 DeviceNet I/0 allocation table

Timer output information via DeviceNet ( Input Information)

Note1: See the next page for further details of D/N Alarm Signal Code.
Note2: See the next page for further details of D/N Monitor Output Code.
Note3: When an alarm of the caution level has occurred--- ON

Note4: The Monitor Output Code should be used in combination with **x15, 16 or 17.

gégress Name (Description) Remark g;((j:ress Name (Description) Remark
*#x%00 Hold End *xx30 Pressure32
1 Start up underway 1 Pressure64 Pressure 0 to 8160N
2 Step Up Not 2 Pressure128 (Binary)
3 Step Up No2 Step 0 to 15 3 Pressure256
4 Step Up No4 (Binary) 4 Pressure512 Every 32N
5 Step Up No8 5 Pressure1024 16 rounded down
6 Step Up Finish Notice 6 Pressure2048 17 rounded up
7 Step Up Finish 7 Pressure4096
*xx10 Alarm Codel *xx40 Timer Alarm Notice
. ON in normal
1 Alarm Code2 Alarm Code 1 Timer Normal mode
2 Alarm Code4 0 to 31 (Binary) 2 General-purpose inputi
3 Alarm Code8 3 General-purpose input2 General-purpose
4 Alarm Code16 4 General-purpose input3 Input from an external
5 Monitor Output Codel Monitor Code 5 General-purpose input4 unit to the timer
6 Monitor Output Code2 0to 7 (Binary) 6 General-purpose input5
7 Monitor Output Code4 7 Monitor Output Code8
*x%20 Monitor Datal
1 Monitor Data2 T The number Allocation at ** depends on the set address of the PLC.
2 Mon?tor Data4 Monitor
3 Monitor Data8 Information
4 Monitor Data16 0 to 255 (Binary)
5 Monitor Data32
6 Monitor Data64
7 Monitor Data128
Timer input information via DeviceNet (Output command from the PLC)
PLC Name (Description) Remark PLC Name (Description) Remark
address address
*%%50 Timer Series1 *xxx 70 General-purpose output1 General-purpose
1 Timer Series2 1 to 15 Condition 1 General-purpose output2 Qutput from the
Timer Series4 (Binary) General-purpose output3 Br:?ir (tjooinmf)xr:ezrzilDC
3 Timer Series8 3 General-purpose output4
4 Group NO.1 4 General-purpose output5 General-purpose
5 Group NO.2 0to 15 Group 5 General-purpose output6 oytput from the
) Timer to an external
6 Group NO.4 (Binary) 6 General-purpose output7 unit
7 Group NO.8 7 General-purpose output8
*%%60 Timer Start Up
1 Weld Mode ON:WELD 1 The number allocation at ** depends on the set address of PLC.
2 Alarm Reset
3 Step Up Reset
4 Step Change
5 Step Up All Reset
6 Weld Wait
7 Monitor Change
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DeviceNet alarm code correspondence table
When an alarm has occurred

Alarm Code Alarm Alarm level Tlmer Normal T|mer A!arm Remarks
signal Notice signal

0 Normal (normal mode) Normal ) X No alarm
1 Overcurrent/SCR short Warning X X

2 SCR Overheat Warning X X

3 Transformer Overheat Warning X X

4 Frequency POWER Error Warning X X

5 Parameter Error Warning X X

6 Unit Operation Error Warning X X

7 Set Data Error Warning X X

8 Trans Diode Error Warning X X

11 No Current Cautionary X/(0) X/(0) Note1
12 Current Low Cautionary X/(0) X/(0) Note1
14 Current High Cautionary X/(O) X/(0) Note1
16 Peak Current High Cautionary X/(O) X/(0) Note 1
20 Current Flow Ratio High Notice (0] (0]

21 Current Unbalance Notice (0] (@]

22 W1,2,3 cycle num. few Notice (0] (0]

o3 Communipgtion Efror Notice 0 0

(for condition setting)

24 No Weld Error Cautionary X/(0) X Note?2
25 Conti. Press. Setting Error Cautionary X/(0) X Note?2

Signal output Information: o - ON (High) x -+ OFF (LOW)

Notel: Setting the parameter “P7 AIM Mode” to 3 sets the alarm level to Notice.
The standard setting is x.

Note2: Setting the parameter “Pi TestW ALM” to OFF sets the alarm signal to the Time.
Normal signal “o0”.

Monitor output code & monitor data correspondence table

Monitor Output Codes show the contents of the codes outputted to Monitor Datal to 128 of the
DeviceNet timer output information and they are set at the same time.

“Monitor Change” in the timer input information.

When Monitor Output Code is “7”, the code is then circulated to “0” and indicated.

Monitor Output Code Monitor name Indication range Indication unit Remarks

0 Average current value 0 to 25.5kA 0.1kA Note3
1 Heat1 value 0 to 25.5kA 0.1kA Note3
2 Heat2 value 0 to 25.5kA 0.1kA Note3
3 Heat3 value 0 to 25.5kA 0.1kA Note3
4 Peak Current Value 0 to 25.5kA 0.1kA Note3
6 Current Flow Ratio 0 to 100% 1%

7 Weld Time 0 to 255cyc 1cyc Note3
8 Start Series 01 to FF 01

Note3: For a value exceeding the Indication range, its maximum value is indicated.
Note4: Monitor Output Codes 9 to 15 are reserved and skipped in processing.
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Description of the terms of inputs and outputs handled by DeviceNet.
The following table describes the terms in the DeviceaNet |/O allocation table.

Term

Description

uollewIoU| INdIN0 Jewl |

Hold End

Output timing

After Hold Time/Hold Delay process time.

Operation

Output upon normal end or the welding operation.
(As per the parameter set conditions)

Start Up underway

Output timing

Response to “Timer Start Up” input in the timer input

information.

Operation

Output while “Timer Start Up” in the timer input information is
being inputted.

Step Up No.1to 8

Output timing

Response when “Timer Series” + “Group No” are inputted.

Operation

Binary output of step up order information selected by the Gun
No. (=Step Up Series) selected based on the above input
conditions.

Step Up Finish
Notice

Output timing

When “Timer Series” + “Group No” are inputted and the Step
up order reaches the last.

Operation

Output when the Step order selected by the Gun No.
(=Step Up Series) selected based on the above input condition
reaches the last.

Step Up Finish

Output timing

When “Timer Series” + “Group No” are inputted and the Step
up order reaches completion.

Operation

Output when the Step up order selected by the Gun No.
(=Step Up Series) selected based on the above input condition
reaches completion.

Alarm Code 1 to 16

Output timing

When one of the alarms in the Alarm Code table is detected.

Operation

Binary output of Alarm Code No.

Monitor Output
Code 1t0 8

Output timing

Update when “Monitor Change” input in timer input information
is changed (at the rising edge).

Operation

Binary output of the code No. corresponding to “Monitor Data”
in the timer output Information (see the Monitor items).

Monitor Data 1 to
128

Output timing

When “Monitor Change” input in the timer input information is
changed (at the rising edge) or data on welding results is
updated.

Operation

Binary output of information on the welding results
corresponding to “Monitor output Code” in the timer output
information.

Pressure 32 to 4096

Output timing

Response when “Timer Series” + “Group No.” are inputted.

STNZ21 Series
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Operation

Binary output of information on the welding results
corresponding to “Monitor output Code” in the timer output
Information.

Timer Alarm Notice

Output timing

When the Warning and Notice levels of alarms have occurred
(See Alarm Codes).

Operation

Output when the Warning and Notice levels of alarms have
occurred. However, the Warning level can be selected for
output using the parameter.

Timer Normal

Output timing

When one of the alarms in the Alarm Code table is detected.

Operation

Always ON in normal mode as shown in the Alarm Code table.
OFF upon occurrence of alarm.

General-purpose
Input 1 to 5

Output timing

Response to Genera—purpose inputs 1 to 5 to the terminal
block TB1 in the timer main unit.

Operation

Information is given to PLC upon input to General-purpose
inputs 1 to 5 on the terminal block TB1 in the timer main unit.

Timer Series 1 t0 8

Input condition

Batch transfer and processing of MOV and other instructions
to prevent variations from being caused by PLC instructions.

Operation

Selection of the intended timer series by combining “Timer
Series” and “Group No.” Then input of “Timer Activation”
signal causes the welding sequence to start. Without the Timer
Activation signal input, the corresponding “Step Up
Information” and “Pressure Information” will be reflected to
timer output information.

Group No.1to 8

Input condition

Batch transfer and processing of MOV and other instructions
to prevent variations from being caused by PLC instructions.

Selection of the intended timer series by combining “Timer
Series” and “Group No.” Then input of "Timer Activation”

Operation

g Operation signal causes the welding sequence to start. Without the Timer
@ Activation signal input, the corresponding “Step Up
5 Information” and “pressure Information” will be reflected to
g timer output information.
=) . Input with timing after “Timer Series” + “Group No.” in the
o Input condition . . . )
5 | Timer Start Up timer input information are selected.
%ﬁ Operation This signal causes the specified welding sequence to start.
] " . .
Input condition | None (except for during conduction).
Weld Mode
Operation Input of Conduction On allows conduction.
Input condition | When an alarm has occurred.
When an alarm has occurred, input of this signal clears the
Alarm Reset alarm. If the cause of alarm persists (welding transformer

overheat, etc.), the alarm cannot be reset unless the cause is
removed.

Step Up Reset

Input condition

Input after “Timer Series” + “Group No.” are selected.

Operation

This signal clears the Step Sequence selected by the Gun No.
(=Step Up Series) selected based on the above input
conditions. The Step order to be cleared depends on the value
preset for the “Step Back” welding setting condition.
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Step Change

Input condition

Input after “Timer Series” + “Group No.” are selected.

Operation

This signal steps up by one order the Step Series selected by
the gun No. (=Step Up Series) selected based on the above
input conditions, At the last step or upon completion, this
signal causes a return to the Step order 1.

Step Up All Reset

Input condition

None

Operation

This signal resets the Step Up information on all the Step
Series and sets the Step order to 1.

Input condition

None (Acceptance at the rising edge).

Monitor Change ; “ : P -
Operation Steppmg Monitor Output Code” in the timer output
information.
Input condition None.

General—-purpose
Qutput 1 to 8

Operation

Setting the general-purpose output 1 to 8 from PLC allows the
corresponding general-purpose output terminals to respond
and change accordingly.

STNZ21 Series
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11.13.4 DeviceNet related special sequence
(1) Operation timing when Trans Diode Error is detected
The Trans Diode Error Detection sequence is followed by use of Start FF (Group F, Start Series F).

See Section 11.5 Trans Diode Short of the special functions for further details.

Start SW Start by Start FF -
Test Current
Timer Normal Signal Min 30cyc

Or HD Set Time

Hold End signal -
4cyc
Welding sequence PS | SQ HD
(2) Operation timing when Current Error is detected
1. Parameter settings: HoldA Dly ~ «oeeeeeee ON
Hold Out  «oeeeeeee ON
AIM Mode ~ ceeeeeees 0
Alarm OQut ~ =oeeeeee OFF(Normal Close)
Start SW
Welding Current @+ \‘ . :
Timer Normal signa : ¢+ ¢+ o hged
Lo minge—y
Hold End signa @ & . . 1 io1onn deye
: . . . . . : : : : : I (min;!
Welding sequence | PS| SE USL W1 C1| Wg OSL C2| W3 H(G HC OR

TP Alarm Message @+ ¢ b nobb S :
Alarm Reset S T S S S A S

Hold End signal: Minimum 4cyc or OFF Time or start—up hold time end.
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11.13.5 Names and functions of network elements

— Sample network ~

Terminator Tap for power Multi-dropped system system Terminator

Branch Branch

system Trunk ling -

Multi-dropped
Mode Branch line system Branch line
® ™~
\ m
Comm powel Master (PLC) 3 Node Node Node Node
(DC24V) =

=

Multi-dropped Shield type tap

system
N
Mode ranch line
Slave Node Mode Mode
Slave Slave Slave
LS v
Name Description
Nodes include master and slaves.
Master: Integrates external 1/O from slaves.
Node Slave: Connects external 1/0.
There are no requirements for locations of the master and the slave.
They may be located in any of the above nodes.
Cable having its ends attached with a termination resistance.
» Usually, a cable that connects the two points furthest away from each other is
Trunk line called a trunk.
» 5-wire cable (2 signal wires, 2 power wires and 1 shielding wire) is used.
* The trunk length does not necessarily agree with the maximum network length.
Cable branching from the trunk.
Branch * Lines can be branched from a branch line.
« 5-wire cable (2 signal wires, 2 power wires and 1 shielding wires) is used.
Taps are used to connect nodes. Open and shielded taps are available.
Shield type: A micro connector or the like is used to connect a node. A branch
Connection tap is used to branch lines.
method Open type: This type tap connects nodes to a trunk or branch directly. A multi—
port tap is used to branch lines.
Open and shield types of taps can be mixed with each other.
. Both ends of a trunk are attached with a terminating resistance. This resistance
Terminator

is required to reduce signal reflections and stabilize communications.

Communication
power

It is required to supply the communication power to the communication
connector of each node using a 5-wire cable. The communication power should

be supplied by its dedicated power supply which should not be used for other
NIINOSES
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11.13.6 Communication specifications

Typical PLC specifications

Iltem Specification

Input (TM — PLC) 5 bytes / Output (PLC — TM) 3 bytes

Inputs and outputs

Baud rate

125 k bit/s, 250 k bit/s, 500 k bit/s

Communication
Distance
(Maximum length)

Baud rate 125 kbit/s | 250 kbit/s | 500 kbit/s
Trunk length using a thick cable 500m 250m 100m
Trunk length using a thin cable 100m 100m 100m
Maximum length of branch line 6m 6m 6m

Total length of branch lice 156m 78m 39m

Communication
service

Poling I/O function, Explicit Message function, Heatbeat function

Communication
media

Dedicated cable
(5-wire: 2 signal wires, 2 power wires and 1 shielding wire
Thick cable for trunk

Thin cable for trunk/branch line

11.13.7 Connection system
The connection system for nodes (master and slaves) includes multi-point and multi-drop systems.

(1) T-branch system

Up to 3 branch lines can be branched from a trunk or branch line.
A branch tap is used for this purpose.

Branch tap
Trunk
Branch
line
Node Node Node

(2) Multi-drop system
The node is directly connected to a trunk or branch line.

Branch tap
Branch
line
Branch
line
Node Node Node

Multi-drop Multi-drop
Trunk \/ TrunkT
Node Node
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11.13.8 Cable length
(1) Maximum length of network
The maximum length of network represents the following, whichever is the longer.
(@ Distance between terminators

(@ Distance between the most distant two nodes
Sample diagram of maximum

4 length of network ™

B @ |

7l

Terminator |<7 Terminator
lllllllllllllﬁ
= 8
Node
@
/ \
Node
Node MNode MNode

e vy

The maximum length of network varies with the cable type as well as with the baud rate.

Maximum length of network Branch line Total length of
Baud rate . ; .
Thick cable Thin cable length Branch lines
500k bit/s 100m or less 39m or less
250k bit/s 250m or less 100m or less 6m or less 78m or less
125k bit/s 500m or less 156m or less
When thick and thin cables are mixed with each other,the following conditions need be satisfied.
Baud rate Maximum length of network

500k bit/s A+B < 100m A: Length of thick cable
250K bit/s A+2.5%B < 250m B: Length of thin cable
125k bit/s A+5+B < 500m

(2) Branch line length
The maximum length of branch line is 6m. Lines can be branched from a branch line.
However, the distance from the point branching from the trunk to the end of the branch line should
be 6m or less.
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A
Branch line length
(Maximum length ém
Node
Node
Branch line length
(Maximum length €m)¥ Node
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11.13.9 Power supply
Connect the communication power to the trunk.

The 2 out of 5 wire cables used in trunk/branch line are for communication power (24VDC).

The communication power should not be used for other purposes.

Connection from the trunk to the communication power supply is established in the following

ways:

For connecting one power supply to one network:

Comm pwer
(24 VDC)

Branch tap or power tag

Terminator M/ Terminator
[ ]

Node Node Node

For connecting more than one power supply to one network:

Node Node Node

Node

Comm power Comm power
(24 VDC) (24 VDC)
Branch tap or Power tap Power tap
Terminator =IEA Terminator
L ] L L] H
Node

Structure of the power tap

DC 24v

Grounding terminal V- v+

V+(24V) V+(24V)

Signal line CAN + Signal line CAN +
cable Shield - Shield
Signal line CAN L Signal line CAN L

V-(CV) . V-(CV)

5-wire
cable
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11.13.10 Connection related equipment
In addition to master and slaves, equipment used in DeviceNet includes cables, branch taps, power taps,
communication connectors, terminating connectors and communication power supplies. The models
(manufacturers) of such parts available are listed below.

(1) Cables
5-wire cables that include

thick and thin cables.

Number of wires: 5 (2 signal wires, 2 power wires and 1 shielding wire)

Model Thickness Length | Outside diameter (mm) Application Manufacturer
1485C-P1-A50 Thick cable | 50m 1.6~12.1 Trunk
Allen—Bradl
1485C-P1-C150 | Thin cable | 150m | 6.9 Trunk — and en—eradiey
branch line
& DCA2-5C10 Thick cable 100m 1.6~12.1 Trunk
& DCA1-5C10 | Thincable | 100m | 6.9 Trunk — and OMRON
branch line
(2) Branch taps
Can branch to 1 or 3 lines.
Model Number of connectors Remarks Manufacturer
3 With 3 connectors
Type DCN-1C (Can branch one branch line) Terminating resistance attachable OMRON
5 With 5 connectors
Type DEN-3C (Can branch one branch line) Terminating resistance attachable

(3) Power tap

Can be used to provide communication power via the cable (5-wire) when more than one

Communication power sup

ply is connected to one network.

Model

Specification

Manufacturer

1485T-P2T5-T5 | Power

terminal.

With current back—-flow prevention function.

With grounding

Allen—Bradley

— Can be used to connect one communication power to one network. In this case, a branch
tap can also be used in addition to this power tap.
— Can be used to prevent current back—flow to power supply due to potential difference when

the power supply is to
(4) Communication connector

connected to one network.

Model Remarks Manufacturer
MSTB2.5/5-ST-5.08AU | O Node connection
No connector fixing screw .
- Phoenix Contact
MSTB2.5/ For node connection
5-STF-5.08AU With connector fixing screw

For branch tap connection

& XW4B-05C1-H1-D For node connection OMRON
No connector fixing screw
(5) Terminating resistance
Model Remarks Manufacturer
Type DRS1-T Terminal block type terminating resistance (121Q) OMRON

Terminating resistance attached with branch tap (121Q)

(6) Communication power

- The communication power must have an output voltage of 24 VDC+1% and have AC input
and DC output insulated. In addition, the selected power supply should have extra margin

of power
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11.13.11 Typical PLC setup
Typical setup of the PLC main unit

Model: JW-20DN

Manufacturer: SHARP

Setup: Make the following settings 1 to @. Then pressing the SCAN switch automatically allocates
the Mac ID of each of the slaves connected to the network.

Left side

@ Switch SW2
25Ckbps

@ Switch SW/
8 bytes, uniformr

BEEBEBEEH

1D

settings

JW-2CDN

Protective cover removed

@ Unit No. switct

JW-2CDN

Front

- Svyltcl"
Protective cover
1]
mu
R cat
many Communication

#

I

connector

FG terminal
block

Allocates data memory

o el

A

ol EEE

@ Node address switch
Sets Node address tc

SCAN switch
Creates a scan list
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11.13.12 Typical PLC program

The following is a typical program for the timer when JW-20DN is used.
Example of condition: JW20H (PLC main unit), Unit No.1 is selected.

STR_PLS ) .
I MovE | 300 1015 Timer Series
\O\ Timer Group Select
STR_PLS HOLDENC TM_NORMAL TM_STR
I | | ' ]
H | | O Timer Start-Up
0 10100 10140 10160
TM_STR
H
10160
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11.14 PLURALITY OF UNIT

11.14.1 Connection of Plurality of Units
Welding conditions can be referred to and preset through TP—Net once the timer is connected to
this model using the PJC cable. Set the appropriate parameter number on each timer. When
calling the specific timer, select the number preset on it.

Timer connection: Max.31units
Length of Total PJC cable: 500m or less
(In case of PJC-**M: OBARA)

11.14.2 Installation of Plurality of Units
Procedure:
(1) Install the units referring to the 2 Installation
(2) Referring to the illustrations given above, connect the timers using the PJC cables.
(3) The timer to be connected last must be terminated with resistors. Change the setting on the jumper
located on the optional board to RD11(SET).

Termination with Resistors

Main PCE
Mormal Setting : RD12 (Open)
/ Setting on the timer to which the
PC-1088" /,. junction cable is connected last :
;,, RD11{SET)
TB1

11.14.3 TP—Net Operation for Installation of Plurality of Units
When installing a plurality of units, the timer number must be set using the parameter data.
The timer number may be any of those ranging from 0 to 99. However, it the same number is
Selected for two timers connected together, either of them cannot be called up.
Please referring to the “4.TP”.

When the timer number can be set to all timers, the timer number is selected and welding condition is input.
Please refer to “4.6 TP initial operation of the TP” for the method of selecting the timer number.
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11.14.4 Troubleshooting (When Plurality of Units Are Connected)

The timer number does not appear

Problem Probable cause Remedial action

Poor connection between the timer | Check the PJC cable for

L and the cable.. connection.
Certain timer numbers

do not appear There are timer whose selected
parameter—preset numbers under
“TIMER No” are identical.

The timer in use is not of the type
that suits the installation of a
plurality of a plurality of units.

When there are ldentical Preset Timer Numbers

When there are two timers whose selected numbers are identical are connected with the cable,

Either of them cannot be referred to with TP—Net. These numbers must be changed by re—setting the
parameters.

Number re—setting procedure:

(1) Disconnect the PJC cable that is connected to the timer whose preset number must be changed.

(2) Using the PN/C cable, connect TP—-Net to the Timer.

(3) Change the parameter—preset “Pp Timer No” to a new number.

(4) Re—connect the PJC cable.

Change the parameter—preset
numbers under “TIMER No”.

No operation proceeds
from the initial screen

Check the nameplate of the timer.
It must be of the STN21-G* type

Wiring for Plurality of Units
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Side panel of the Timer
E=2 1 M . oo
oo I : -~ =
FJC cable PJC cable
. p— — PN/C cable
A o o O — F;'l_
L™ " R - ‘? % IF"I
e fag scnklic aries” u".. 2 1 Seris
‘ - *?*
Resistor jumper: Resistor jumper: Resistor jumper:
SET OPEN OPEN
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Program sheet Timer No. Group No.
ltem/Function Desplay Setting Range — Combination of the triggered switch signal
Letter 1 2 3 4 5 6 9| A D E

Gun Select GunSel 178 1.8.11
PreSqueeze Time PrSauez 0~ 99cyc
Squeeze Time Squeeze 17 99cyc 1
Slope Time Slope 17 30cyc
Weld1 Time Weld1 0~ 99cyc
Cooll Time Cooll 0~ 99cyc
Weld2 Time Weld2 0~ 99cyc 1
Down Slope Time D.Slope 0~ 99cyc
Cool2 Time Cool2 0~ 99cyc
Weld3 Time Weld3 0~ 99cyc
Hold Time Hold 17~ 99cyc 1
Off Time Off 0 or 4~ 99cy 3
Pulse count Number Pulse 179 times 2
Heat1 Heat1 2.0 7 60.0kA
Heat2 Heat2 2.0 7 60.0kA 1
Heat3 Heat3 2.0 7 60.0kA
Turn Ratio TurnR. 0.17200.0 1,9
Current Flow Rate C.Flow+ 307 100%
Current Flow Rate Count CF.Count 0 or 1 ~99times
Max Press MaxV. 0~ 9999N 5
Press Adjust PAdjust 507 150% 5
PressT1 PresT1 0~ 99cyc 5
PressT2 PresT2 0~ 99cyc 5
PressT3 PresT3 0~ 99cyc 5
PressV1 PresV1 0 - 100% 5.6

0~ 9999N 5,7
PressV2 PresV2 0 - 100% 5.6

0~ 9999N 5,7
PressV3 PresV3 0 - 100% 5.6

0~ 9999N 5,7
Step Up 0 Step0 50~ 200% 1,4,12
Step Up 1 Step! 50 - 200% 1.4
Step Up 2 Step2 50 - 200% 1.4
Step Up 3 Step3 50 - 200% 1.4
Step Up 4 Step4 50 - 200% 1.4
Step Up 5 Step5 507 200% 1.4
Step Up 6 Step6 50 - 200% 1.4
Step Up 7 Step7 50 - 200% 1.4
Step Up 8 Step8 50 - 200% 1.4
Step Up 9 Step9 50 - 200% 1.4
Step Up 10 Step10 50 - 200% T4
Step Up 11 Step11 50 - 200% T4
Step Up 12 Step12 507 200% 1.4
Step Up 13 Step13 507 200% 1.4
Step Up 14 Step14 507 200% 1.4
Step Up 15 Step15 507 200% 1.4
Step Up 16 Step16 507 200% 1,413
GUN No. T 2 3 7 5 6
Step Count 1 Count 1 079999 14.10
Step Count 2 Count 2 079999 14.10
Step Count 3 Count 3 079999 14.10
Step Count 4 Count 4 079999 14.10
Step Count 5 Count 5 079999 14.10
Step Count 6 Count 6 079999 14.10
Step Count 7 Count 7 079999 14.10
Step Count 8 Count 8 079999 14.10
Step Count 9 Count 9 079999 14.10
Step Count 10 Count 10 079999 14.10
Step Count 11 Count 11 079999 14.10
Step Count 12 Count 1 2 079999 14.10
Step Count 13 Count 1 3 079999 14.10
Step Count 14 Count 1 4 079999 14.10
Step Count 15 Count 15 079999 14.10
Step Count 16 Count 1 6 079999 14.10.13
‘Common Data
Step return location Step Return 17 5(max) 1.4
Current Low Limet Curr.Low 50-100% 1
Current High Limit Curr.Hig 100-150% 1
Hold Delay HoldDely 0-99cyc 1
PeK Current Limit PeakCurr 100-200% 1
Notel. Only 12 items are displayed when parameter DisplLevel "1" is selected. Note8. The biggest number is to be same as the last digit of the parameter Gun Sel.
Note2. Not displayed when parameter Pulse Sel."OFF" is selected. Note9. Display alarm'ill.Data" when parameter TumnR. is "0".
Note3. Not displayed when parameter RepeatSel."OFF" is selected. Note10. Only group num. "0" is available because only one group exists.
Note4. Not displayed when parameter Step Type "0" is selected. Note11. Not displayed when parameter Gun assignment select."OFF" is selected.
Note5. Not displayed when parameter VP Mode "0" is selected. Note12. Correspondence only in case of "Liner-up" controll.
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Note6. % to be set when parameter VP Mode is "1".
Note7. To be set when parameter VP Mode is "2".

Note13. Correspondence only in case of "Step—up" controll.

Parameter Sheet Timer No.
Item/Function Display Letter Setting Range/Information \Ij:lruaemeter
Pulsation Select P1 Pulse. Sel. ON :Enable OFF :Disable
A or B Mode Select P2 AB Mode ON :A Mode OFF :B Mode
Alarm signal NO/NC select P3 ALM Out ON :Normal Open OFF :Normal Close
Trigger start P4 One Shoot ON :Enable OFF :Disable
Hold End signal select P5 Hold Out ON :Enable OFF :Disable
Hold End Delay Job section | e yy014a pyy ON :Enable OFF :Disable
at alarm signal
. 0 :Alarm pulse output enable 1 :Alarm constant output enable
Alarm output signal select P7 ALM Mode 2 :Alarm constant output & weld stop 3 :Skip alarm output
Max. Step Up series select P8 Step Type 0 :Disable 1 :Max. gun series 2 :4/15 series
Trigger SW priority select P9 Sw mode ON :Trigger SW priority select OFF :Weld sequence priority select
Japanese or English display Pa Japanese ON: Japanese OFF: English
select
'SF;ellgstformer turn ratio series Pb TransType 0: 1 series 1: Max. gun series 2: 4/15 series
Repeat action select Pc RepeatSel. ON :Enable OFF :Disable
Reweld ~action select at | oy po g ON :Enable OFF :Disable
current low detected
Pressure adjustment select Pe VP Mode 0 .:D.|sab|e 1 :/oSettlvng enable 2 :D|(ect number sgttmg enable
3 :Direct number setting enable, and display only setting
Pressure adjustment control Pf VP Type 0 :control range 0-5V :control range:0-10V
voltage select
caution output select Pg Caution ON :Enable OFF :Disable
Transformer thermostat Ph Gun Chang. ON :Enable(Check at weld start) OFF :Disable(Always check)
check sequence
Alarm output signal select on Pi TestW ALM ON :Alarm output signal enable OFF :Alarm output signal disable
No-weld sequence
Max. Gun  num. select 007 08: Max. SOL valve select 117 18: Retract enable 21~ 28:
) ) . Reverse wire Retract enable 31 ~ 38: Valve selector enable 41 ™ 48:
Retract select Valve selector | Pj Gun Sel. . ~ . )
select Weld interlock select Weld interlock enable 517 58: Retract & Retract interlock enable
617 68: Reverse wire Retract & Retract interlock enable
Step Up Max. value select Pk Max Step 27 16: Step Up max. number select
) . 0: Display all function 1: Display limited function 2: Display limited
Display level select PL DisplLevel to 1group 3: Display limited to 4group
0: 200V line voltage set 1: 220V line voltage set 2: 380V line
B voltage set 3: 400V line voltage set 4: 420V line voltage set 5:
Step~dawn transformer Pm Ref. Volt 440V line voltage set 6: 460V line voltage set 7: 480V line voltage
set
0: Weld enable (standard) 1: Weld disable 2: Weld disable & sol.
Weld enable/disable select Pn Test Mode valve control 3: Cable short check enable 4: Cable short check
enable2
Timer number select Po TM Number 07 99: Timer Number set
Gun assignment select Po GUANUMFix ON: Fixed to GUN1 in odd—-numbered series Fixed to GUN2 in
9 b even—numbered series  OFF: Can be set to any number.
Remote 1/0 select Pg Remortl/O ON :Enable(For DeviceNet) OFF :Disable
Current  detection signal | o o petect | ON: Enable OFF: Disable
output selection
Step up F!msh 2 series Ps StepF2out ON: Enable OFF: Disable
output selection
Step liner up Pv Liner up ON: Liner—up control  OFF: Step—up control
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