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1. Safety precautions

Note: Protect yourself and others from injury - read and follow these instructions

1. 1. Arc welding hazards

The following symbols are used in the text to draw your attention and to identify risks and dangers.
When you see a symbol, consult the safety rules in the Recommendations chapter hereafter.
Installation, utilisation, maintenance and repair work on a power source is admitted only for qualified staff.
When using the equipment, keep away everybody who is not working with the installation.

1. 2. Meaning of symbols

:q

1

<
W
W

POLYSOUDE

Risk of electric shocks

Risk of fume or gas inhalation

Risk of eye or skin burn cau-
sed by radiation

Warning: hot parts - Risk of
burn

Risk of eye or skin burn
caused by flying sparks

Risk of overheating, fire

Foot protection mandatory

Fall risk.

Risk of severe injuries
caused by moving parts

Risk of explosion

Risk caused by magnetic
fields

Danger caused by noise

Read the instructions

Eye protection mandatory

Helmet mandatory

9
h )
4

Consult the following recommendations
and take necessary action to avoid dan-
gerous situations.
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1. 3. Recommendations

:q

Risk of electric shocks

Live parts include the electrode, the weld circuit, the
supply circuit and the internal circuits, the filler wire
and metal parts in contact with it, the wire feeder
unit and the wire feeding mechanism. Any contact
with these parts can cause an electric shock if the
installation is connected to the mains supply.
Circumstances increasing the risk of electric shocks:
humid environment, work on a conducting surface,
poor earth connection, installation in bad condition,
unsafe work conditions.

To prevent risks:

e Avoid any contact with energised wire spools.

e Inspect water cooled torches regularly to detect
leakage, pay attention to condensation phenom-
ena.

e Do not wind the cables around your body.

e Make sure that the electrode is not energised
when changing it.

e Before any maintenance, repair or pause, discon-
nect the equipment from the mains supply.

e Wear gloves, clothes, aprons and safety shoes
that are dry and without holes.

e Carpets or other insulating materials must be
used if the welder has to work on metallic sur-
faces or structures.

e The equipment must be installed and earthed as
specified in the operating manual.

e The current return cable must be fixed correctly
(clean surface, solid clamping as close as possible
to the weld area).

e Cables that are damaged, worn or unsheathed,
the wrong size must or wrongly assembled must
not be used otherwise immediately.

e The power source must be properly earthed.

e Use a separate cable if the workpiece must be
earthed.

e Appropriate connectors must be used.

Be careful to the open circuit voltage limited to 80 V
efficient in alternating current or 113 V in direct cur-
rent (necessary voltage for the arc ignition). Maxi-
mum power supply value for plasma cutting: 500 V.

Risk of fume or gas inhala-

— | tion

'
[ T

During welding, fumes and gases are released which
are dangerous to your health. Avoid inhaling fumes.
Origin of released fumes and gases: basic material,
filler metal, weld coating (flux) with coated rod elec-
trodes, shielding gas, solvents and materials cover-
ing the workpiece.

To prevent risks:

e Use breathing apparatus like filter masks, ventilat-
ed masks, air-supply masks, disposable masks.
Avoid chlorinated solvents.

Dry the workpieces thoroughly before welding.
Do not work alone!

Eliminate fumes and gases where they develop.
Remove paint, oil and any other coatings from the
surface.

/ﬁ Risk of eye or skin burn
=q,§z-" caused by radiation

[

The radiation from the arc causes eye and skin
burns.

Risk identification: exposure to radiation from the arc
emitting visible and invisible intense radiation (ultra-
violet and infrared); radiation is reflected if welding
metals like aluminium or stainless steel; flash burn,
sparks, stings caused by the tungsten electrode tip.

To prevent risks:

e Wear gloves or leather gauntlets to protect hands
and lower arms.

e Wear an apron or gaiters to protect the legs,
knees and feet.

e Carry a mask (strapped to the head, handheld or
electronic) or glasses equipped with an adequate
filter.

e Use shielding curtains to protect staff working
nearby.

e Wear a scarf around your neck and close the col-
lar of your clothing.

6-92 PN-0908073 Rev. 11
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Warning: hot parts — Risk
of burn

Do not touch welded or torch cut pieces. When
handling hot workpieces, use adequate tools and/
or wear thick and isolating welding gloves, avoid-
ing any burn.

Welded parts must cool down before handling or
further weld operations.

=

S

D

Risk of eye or skin burn
caused by flying sparks

Wear gloves or leather gauntlets to protect hands
and lower arms.

Wear an apron or gaiters to protect the legs,
knees and feet.

Carry a mask (strapped to the head, handheld or
electronic) or glasses equipped with an adequate
filter

Use shielding curtains to protect staff working
nearby.

Wear cotton or woollen clothes with long sleeves,
without oil or lubricant marks - avoid synthetic
fabrics.

Wear a scarf around your neck and close the col-
lar of your clothing.

Wear safety boots made for welders.

) | Risk of overheating, fire

POLYSOUDE
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Keep the installation in good condition, especially
the supply cables and the current return cable.
Keep a minimum distance of 6 m between the
welding equipment and any greasy, explosive or
dusty substance.

Use shielding curtains to protect staff working
nearby.

Risk of explosion

These risks are caused by using and handling gas
bottles and flying sparks.

Never use damaged gas bottles.

Stock the gas bottles in a well-ventilated room,
allowing access only to authorised staff.

The temperature limit of 55 °C must be respect-
ed for the storage and use of gas bottles.
Separate clearly marked empty gas bottles from
new ones.

Protect gas bottles from extreme temperatures
(freezing, sun, sparks, etc.).

Inspect connections and hoses periodically.

Use shielding curtains.

Risk of severe injuries
caused by moving parts

Never place your hands near a fan or other mo-
ving parts.

Keep all safety devices operational and in safety
mode.

Risk caused by magnetic
fields

The distance between the brain and the welding cir-
cuit is a very important parameter.

Never wind cables around your body or, even
worse, over your shoulders.

Make it known if you have been fitted with a
pacemaker. Possible interference must be pre-
vented by special measures in co-ordination
with a physician.

The operator must ensure
that no one is exposed to
dangerous areas

PN-0908073 Rev. 11
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1. 4. Safety precautions related to power
sources

Work or maintenance procedures described in this
manual may be accompanied by dangers or risks.
Such procedures are indicated by the following
pictograms.

Risk or situation with dan-
ger of serious injuries or
even deadly danger

At one side of the power source, a sticker indicates
that it is necessary to read the operating manual.

| @
N

1. 4. 1. Training of the operators

A copy of the operating and maintenance manual is
delivered with the equipment. The different opera-
tors (welder, controller, maintenance staff, ...) must
always have at least one spare copy (respect the
copy right). The qualification needed for their work
depends on the level of responsibility they take dur-
ing their mission.

1. 4. 2. Maintenance and adjustment work

If maintenance or adjustment work has to be carried
out on the upper parts of the equipment, a scaffold
must be erected.

It is strictly forbidden to pull on cables or hoses to
move welding heads or the power source or to push
it by consoles or panels.

1. 4. 3. Ergonomics

¢ Signalisation

Elements used for the signalisation, especially safe-
ty-relevant parts (e.g. colours of push-buttons and
signals, consult applicable standards) must not be
modified in any case (inversion of the colours). Sig-
nals or buttons with indiscernible colours caused by
aging or wear must be replaced imperatively.

¢ Sufficient illumination of work areas

Generally, welding equipment does not require the
use of spot light, instead a medium environmental
illumination is rather necessary (consult applicable
standards). The operating company must fit out the
workshop with a correct lighting system (avoiding
shadow areas, glares) so that there will be no incon-
venience or excessive tiredness of the operators.

1. 4. 4. Protectionincaseofbreakdownorfailureofthe
equipment

If no welding operations are carried out, the staff
must protect themselves by activating appropriate
separation devices.

1. 4. 5. Devicesforthedisconnectionofenergysources

¢ Installation of disconnect or shut off de-
vices

The presence of electric disconnect or shut off devic-
es (electric, hydraulic, pneumatic, ...) is imposed by
law. In case of mobile equipment or when Polysoude
supplies only a part of the entire machine, the cus-
tomer is responsible to install the necessary missing
devices.

¢ Operation of disconnect or shut off devices

Conform to the instructions of the technical docu-
mentation of the manufacturer, before operating
disconnect or shut off devices (separating a running
equipment from its energy supply), the staff must
convince themselves that anybody could be endan-
gered.

1. 4. 6. Prevention of fire and explosions

Welding equipment must not be used on premises
where inflammable, volatile or explosive products
are present.

1. 4. 7. Extraction of gas and fumes

The operating company has to evaluate inconven-

iences or unhealthy conditions inside the workshop.

It must finally adopt all necessary measures:

e To ventilate it and to extract gases and vapours.

e Protective equipment against the radiation emit-
ted from the arc must be available and has to be
used.

e Safety instructions and protective equipment
must be conform with applicable standards.

1. 4. 8. Failure elimination

Only qualified electricians are allowed to inspect,
check, adjust or repair the electric or electronic
equipment of the welding machines.

Before any maintenance work can be carried out or
an instrument is connected to a circuit, the discon-
nection of the mains supply must be ensured and a
waiting period of 2 minutes must have been elapsed.
These instructions are specified on the label at the
right side of the generator.

8-92 PN-0908073 Rev. 11
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@ Vorsicht Hochspannung!
Vor Offnen des Gerates Nelzstecker ziehan
und 2 Minuten wartan,

Attention! High voltage!
Before open the machine, draw the mains plug
and wait 2 minutes.

Attention! Alta tensione!
Prima di aprire la macchina si deve

la spina e aspetlara 2 minuti,
Attention! Haute tension!
Avant d'ouvrir 'appareil, tirez la fiche

principale et jez deux mi svp.

Check always for voltage-
free parts, even if the instal-
lation has been disconnected
from the mains. A capacitor
can store its potential for a
long period of time after it
has been separated from the
power supply.

Never shunt or eliminate safety devices or interlocks
installed to protect the user or operator of the equip-
ment.

Never stand on a wet or humid floor during interven-
tions on electric or electronic devices. Avoid impera-

tively any leakage of liquids inside electric or elec-
tronic equipment.

2. General information

Applicable directives

Never use volatile solvents or flammable substances
next to welding machinery. The electric arc could ac-
cidentally ignite the vapours or combustible liquids.

During repair and maintenance work on electric or
electronic equipment, take off any jewellery (rings,
watches, bracelets, etc.). Insulating shoes must be
made available under the responsibility and on the
expenses of the operating company, they must be
worn by the concerned staff whenever it is neces-
sary.

2004/108/EC Electromagnetic compatibility
2006/95/EC Electrical equipment designed for use certain voltage limits
'V
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3. Introduction

3. 1. The PS power sources

The power source PS 164-2 belongs to a versatile
new family of universal and easy to use orbital TIG
power sources. Special features are:

e Welding sequences entirely programmable in the
language of the welder.

e Ease of use due to an intuitive programming.

e Integrated program library for quick welding pa-
rameter research.

e Real time monitoring system.

e Integrated printer for documentation of welds ac-
cording to the ISO 9000 standard. Fig. 3.1 - PS 164-2

e Possibility of storing programs in the memory of
the power source or on 3,5" disk.

e Modern inverter based power source technology.

e Mechanised welding with the ease and comfort of
PS power sources.

With a weld current range between 1 A and 350 A and
up to six programmable axes the PS power sources
respond to a wide field of applications:

e Pulsed or continuous weld current.

e Travel speed and wire speed continuous or with
pulsation synchronised to the weld current.

e With Arc Voltage Control AVC, the welding of sev-
eral passes without interruption is possible (*).

e Oscillation (*).

e Programmable mass flowmeter for the shielding
gas.

(*) Only power sources from PSxx6 type
PS 164-2 (Fig.3.1)

Portable 160 A power source.
Ideal for on site use.

Fig. 3.2 - PS 406-2

PS 406-2 (Fig.3.2)

Power source 3.15 A.

Universality for all welding needs.
Design in three versions: 4, 5 or 6-axes.

10-92 PN-0908073 Rev. 11 POLYSOUDE
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3. 2. The orbital welding heads

The PS power sources support most of the Polysoude
orbital welding heads.

3. 2. 1. The open welding heads

e MU IV type (Fig.3.3) for standard or special ap-
plications. Modular design. Weldhead designs to
weld pipes, butt joint type, with or without filler
wire.

e Polycar welding carriage to weld large diameter
pipes.

3. 2. 2. The closed chamber welding heads

e MW (Fig.3.4) when high production rates are
required. High duty cycle due to water cooling. Fig. 3.3 - MU IV welding head
Adaption kits for welding of accessories (elbows, 9-= 9
flanges, valves, connections, etc.) available.

e Sentry UHP (Fig.3.5) for the demands of high pu-
rity industries. Welding head with closed chamber
designs for the welding of thin pipes, butt joint
type, close square prepared without filler wire. It
ensures high quality welds and its compact design
allows to use it in area with restricted access.

e HD when the access to the weld area is reduced.

e K to answer the demand of a very reliable shield-
ing gas protection.

Fig. 3.4 - MW welding head

Fig. 3.5 - UHP welding head

POLYSOUDE PN-0908073 Rev. 11 11-92
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3. 2. 3. The tube to tubesheet welding heads

TS welding heads with different features to meet all
productivity and quality requirements.

The standard weldhead for tube to tubesheet appli-
cations.

Open weldhead for slightly protruding or flush
tubes.

3. 2. 4. Accessories

POLYFIL external wire feeder.
Wire feeder with four roll linear drive system to mini-
mise wire deformation and surface distortion.

Fig.3.6 - TS welding head

Fig. 3.7 - Polyfil wire feeder

12-92 PN-0908073 Rev. 11
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3. 3. Technical specifications of the
power source PS 164-2

3. 3. 1. Design features

The power source groups together the current source, On the front face, there are a key board and a dis-
the electronic control and the cooling for the torch. play for the programmation and the follow-up of the
All connections are plugged on the connection panel welding cycle, the card reader and the printer.

co in front of the power source.

Fig. 3.8 - Description of power source PS 164-2

1 Screen 4 Memo card drive
2 Synoptic 5 Printer
3 Key board 6 Connection panel
v
POLYSOUDE PN-0908073 Rev. 11 13-92
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3. 3. 2. The remote control pendant

This allows:

The positioning of welding heads and wire feed
units

The starting and stopping of weld cycles

The selection of the program to be executed

The simulation of a cycle without welding
Modifications to be made during a cycle

The shielding gas to be tested

The manual start of the cooling pump

The stopping of a cycle in the case of an emer-
gency

Fig. 3.9 - Remote control pendant

14-92 PN-0908073 Rev. 11
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3. 4. Technical characteristics

Mains power input

Single phase + earth
220/230V = 10 %

50 or 60 Hz
Current rating 16 A
Open circuit voltage 60V
Insulating class F
Enclosure class IP 23

Welding current range

Range 160 A: 4 to 160 A
Range 50 A: 4 to 50 A

Regulation of intensity

+ 1% whenI>100Aand +£1AwhenI<100A

Duty cycle

160 A to 40 %
100 A to 100 %

Range of pulsation

Range 160 A: 4 to 160 A
Range 50 A: 4 to 50 A
Time from 10 to 9999 ms

Motor controls

Torch rotation
Wire feeder

Accuracy of movements

+ 1 % for Vp = 250 (Vp=programmed speed)
+ 4 for Vp < 250

Gas controls

Torch gas, backing gas (option)

Power source cooling

Forced ventilation

Welding torch cooling

By cooling liquid in closed circuit with flow safety
valve

Display of actual values during the weld cycle

Permanent display of the arc voltage and the welding
current

Storage of "User’s" programs

16 maximum

Presetting program library

60

Sectors per program

10 maximum

Storage and loading

Memo chip card

Dimensions 660 x 320 x 465 mm
Weight 34 kg
Standards EN 60974-1 and EN 60974-10

POLYSDUDE PN-0908073 Rev. 11 15-92
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4. Installation

A gas connection (two other ones in case of an
optional second gas) (Pos. 3).

This operating and maintenance manual (Pos.4).
One memo card (Pos. 5).

Devices for printer (Pos. 6)

Two sets of keys (Pos. 7)

4. 1. Preparation of the PS 164-2

The PS 164-2 is delivered in a transport protection
case. You will find:

e The remote control pendant BP 1436 (Pos. 1).

e A ground cable 9 m in length (Pos. 2).

Fig. 4.1 - Accessories of the PS 164-2 power source

16-92 PN-0908073 Rev. 11 PC,LYSDUDE
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4. 2. Installation

4.2.1. Handling

The PS 164-2 comes with attached handles. Please
use these handles when moving the PS 164-2. Never
move it by pulling any cables or hoses.Movements
should be horizontal without sudden shocks or move-
ments. In case of using a truck, watch stability.

4. 2. 2. Installation

For safe work the PS 164-2 has to be placed horizon-
tally, on a firm surface. In this case a shaft system
ensures the stability of the machines.

If the equipment is used on a level which is not flat,
be careful not to topple down the power source.
Openings are provided for ventilation of the power
source. To ensure effective cooling of the system, a
minimum distance of 30 cm (12") should be main-
tained between these openings and any surface.

4. 2. 3. Input power connection

All connections must be
made by a qualified techni-
cian respecting the safety
rules given by law or
quoted in this manual.

General

The PS 164-2 is connected to the main power sup-
ply with a cable of 2 conductors + ground, which
comes with the machine. It is essential to connect
the ground cable correctly in order to ensure the
safety of the operators.

Refer to the name plate of your power source for in-
put power requirements. For example, to work with
an input Voltage of 230 V, a 16 A fuse is required.

It is essential to connect
the ground cable in order
to ensure the safety of the
operators.

If you use an extension
lead, please respect the
instructions below.

If you use an extension lead, the section of the lead
should be:

e £ Ty
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Fig. 4.2 - Name plate of the PS 164-2 power source

20 m 3 x2,5mmz2
50 m 3 x4 mm2,
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4. 2. 4. Connection with gas supply

Connection with the gas supply is made at the rear-
side of the power source (Fig.4.3) with the appropri-
ate fittings. Flow regulators should be used to ad-
just the power source inlet gas stream to the correct
value (see appendix 4 - Spare parts). Before making
any connections, briefly open the valves to drive out
any impurities.

Fig.4.3, Fig.4.4 & Fig.4.5 - Pos 1 Gas 1
Fig.4.3, Fig.4.4 & Fig.4.5 - Pos 2 Gas 2

To ensure a successful welding cycle, please provide
for @ minimum of 2.5 L/min for Argon gas flow and
8 L/min for Helium flow.

Fig. 4.3 - Gas connections at the right side of the
PS 164-2

e Gas fitting female - Part number 01514008 - Item

1.
e Ribbing bush - Part nhumber 00692055 - Item 2.

e Copper seal 13.5x18x1.5. -No part number - Item

3

Gas kit for UHP

This option integrated in the power source enables

to keep a continuous gas flow when the UHP head is

not welding.

Gas flow is controlled by:

e A valve integrated in the circuit if the gas used is
the welding gas (see Fig.4.4). This valve (Fig.4.4
- Pos A) is adjusted manually.

e The flowmeter in the gas source (bottle or pipe)
if the gas is different from the welding gas (see
Fig.4.5). The connection is made at the rear side
of the power source (inlet gas 2).

PS 164-2

N 2

0

Fig. 4.4 - Diagram to use only one gas

PS 164-2

£ i
Fig. 4.5 - Diagram to use two different gas

How it works :

If a UHP head is connected, the gas flows as soon
as the power source is switched on according to the
flow rate pre-set adjusted by means of the valve or
the flowmeter.

When the welding cycle is started (switch in set up or
weld position), the welding gas flows automatically
according to the flow controlled by the flowmeter
until the post gas time has elapsed after welding.
Afterwards the gas keeps on flowing with continuous
flow.

Once the head is disconnected, continuous gas is
stopped.

18-92 PN-0908073 Rev. 11
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4. 3. Preparation for work

4. 3. 1. Connection of the remote control pendant

Connection of the remote control pendant is made
with the plug on the right side of the PS 164-2 on
the screw connector.Make sure the securing ring is
tightened properly, otherwise the system may not
function correctly. Warning: the power source will
not work if the remote control pendant is not prop-
erly connected.

Fig. 4.6 - Connection of the remote control pendant
with the PS 164-2

4. 3. 2. ConnectionofanMUweldingheadoraTPorTS
tube/tube-plate welding head

¢ Connection of the electrode current cable

Connect the current cable on the "-" terminal with
the quick connector, locking it by a short rotation to
the right.

¢ Connection of the current return cable

Connect the current return conductor cable onto
the "+" terminal marked by a red ring. Connection
is made with a quick connector, by a short rotation
to the right. Connect the other end of the cable to
the workpiece, as close as possible to the joint to be
welded, in an area free from grease and oxide.

¢ Connection of the rotation motor cable

Join the cable on the "Rotation" connector.

(symbol -"-\ ).

Make sure that the securing ring is properly tight-
ened, otherwise the system may not function cor-
rectly.

¢ Connection of the torch shielding gas hose

Connection is made with a quick push-type self seal-
ing coupling situated at the connection plate of the
power source.

(symbol E&Z)'

¢ Connection of the coolant circuit

Connection is made by 2 quick push type self sealing
couplings on the front view.

(symbols @ and @-).

Fig. 4.7 - Connection of an MU welding head or a
TP/TS welding head
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4. 3. 3. Connectionofanaircooledclosedchamberwelding
head

This is the case for type H or UHP Polysoude closed
welding heads.

¢ Connection of the electrode current cable

Connect the current cable on the "-" terminal with
the quick connector, locking it by a short rotation to
the right. This cable is not indicated.

¢ Connection of the current return cable

Connect the current return conductor cable onto the
"+" terminal marked by a red ring. Connection is
made with a quick connector by a short rotation to
the right. This cable is indicated red.

¢ Connection of the rotation motor cable

Connect the cable on the "Rotation" module connec-

tor (symbol .‘F\ ). Make sure that the securing ring
is properly tightened, otherwise the system may not
function correctly

¢ Connection of the torch shielding gas hose

Connection is made with a quickpush type self seal-
ing coupling disconnect fitting situated at the bottom
left hand corner of the front panel of the PS 164-2

(symbol E@)

¢ Connection of a bipass plug for the coolant
circuit security for use with air cooled weld-
ing heads.

For UHP before 2003 and H welding heads, it is neces-
sary to introduce the bipass plug to isolate the coo-
ling circuit security in order to avoid a continuously
detected fault.

Fig. 4.8 - Connection of an air cooled closed
chamber welding head

4. 3. 4. Connection of aliquid cooled closed chamber
welding head

This is the case for type K and MW Polysoude closed
welding heads.

¢ Connection of the electrode current cable

Connect the current cable on the "-" terminal with
the quick connector, locking it by a short rotation to
the right.

¢ Connection of the current return cable

Connect the current return conductor cable to the
"+" terminal with the quick connector, locking it by
a short rotation to the right. This cable is indicated
red.

¢ Connection of the rotation motor cable

Join the cable to the "Rotation" connector (symbol

."\ ). Make sure that the securing ring is tight oth-
erwise the system may not function correctly.

¢ Connection of the manual command cable
on the head (MW heads)

Connect the manual commands cable on the FA 5
terminal (Fig. 2.12) on the connection plate.

¢ Connection of the coolant circuit

Connection is made by 2 quick push type self sealing

couplings on the cooling unit RC 200 (symbols @

and @-).

¢ Connection of the torch shielding gas

Connection is made with a quick disconnect fitting
situated at the connection panel of the PS 164-2

(symbol E@)

Fig. 4.9 - Connection of a liquid cooled closed
chamber welding head ( ---- for heads with
integrated commands)
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4. 3. 5. Connection of a wire feed unit

The wire feed unit is connected at the connection

panel of the PS 164-2 (symbol "8->).

Make sure that the securing ring is tight otherwise
the system may not function correctly.

Fig. 4.10 - Connection of a wire feeder

4. 3. 6. Connectionofamanualtorchwithdoublecommand

¢ Connection of the electrode current cable

Connect the current cable on the "-" terminal with
the quick connector, locking it by a short rotation to
the right.

¢ Connection of the ground cable

Connect the ground cable to the "+" terminal sur-
rounded by a red ring. Connection is made with a
quick connector, with right hand locking. Connect the
other end of the cable to the workpiece, as close as
possible to the joint to be welded, in an area free
from grease and oxide.

¢ Connection of the command cable

The command cable of the manual torch has to be
joined to the socket FA 5 (Fig. 2.12).

Connection of the coolant circuit

Connection is made by 2 quick push type self seal-

ing couplings on the front panel (symbols @ and

).

¢ Connection of the torch shielding gas hose

Connection is made with a quick push-type coupling
located on the connection plate of the power source

(symbol 7).

Fig. 4.11 - Connection of a manual torch
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4. 4, Controls

4. 4. 1. Front panel

4. 4. 2. Back panel

Connection of a second gas inlet [bac-

Connection of the torch shielding gas in-

FA 6

Fig. 4.13 - Back panel

FA 1 On/off switch.
FA 2 Connection for the remote control pen- FA 6
dant cable. king gas] (option).
FA 3 Connection for the rotation motor cable. FA 8
FA 4 Connection for the wire feed unit cable. let.
FA 5 Connection for manual torch commands
or for manual commands for MW heads.
FA 7 Connection for a second gas [backing
gas] (option).
FA 9 Connection for the torch shielding gas
(Female quick gas connector 01514008)
FA 10 Connection for the ground cable.
FA 11 Connection for the electrode cable.
FA 12 Coolant outlet (Female quick water
connector 01514007)
FA 13  Coolant return (Male quick water connec-
tor 01514009)
FA 7
FA 2 FA 8
FA 4 FA 1
FA 9
FA 3
FAS
FA 11
FA 12
FA13___ | | FA 10
Fig. 4.12 - Front panel
22-92 PN-0908073 Rev. 11
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4. 4. 3. Synopsis

SY1
SY 2

SY 3
SY 4
SY5
SY 6
SY 7
SY 8
SY 9
SY 10
SY 11
SY 12

SY 13

SY 14

SY 15

SY 4
SY 3
SY 2
Sy 1

SY 26

SY 30

POLYSOUDE

Indicator "Printer mode". SY 16 Key to choose basic programs from the
Indicator "Print report when weld cycle is machine memory.
finished". SY 17 Key for moving inside the synoptic.
Indicator "Current mode". SY 18 Key for moving inside the synoptic.
Indicator "With pulsed current". SY 19 Key for moving inside the synoptic.
Indicator "Forward rotation". SY 20 Key for moving inside the synoptic.
Indicator ‘Reverse rotation" SY 21 Key for increasing parameter values.
Indicator "Rotation mode". SY 22 Key for decreasing parameter values.
Indicator "Pulsed rotation speed". SY 23 Enter key.
Indicator "With wire ". SY 24 Key for deleting programs or sectors
Indicator "Wire pushing mode". (dust-bin).
Indicator "Pulsed wire speed". SY 25  Display.
Print a program key and indicator "Prin- SY 26  Key operated switch "Modification per-
ting in process". mitted or not".
Loading a program from the memo card SY 27  Port for memo card.
key and indicator "Loading in process". SY 28 Printer.
Saving a program on the memo card key SY 29  Paper advance / reprint weld cycle
and indicator "Saving in process". report.
Key to program sector positioning or for SY 30 Keyswitch to choose the current range
entering the date and time. (50 A/ 160 A)
SY5 SY6 sY7 SY8 SY9 SY10 SY11 SY12 SY13 SY14 SY15 SY25
SY 16
SY 21
SY 24
SY 23
SY 22
POLYSOUDE
SY 20
SY 19
. SY 18
g SY 17
@
0
&
§
m ‘
SY 27 SY29 sy2s
Fig. 4.14 - Synopsis
PN-0908073 Rev. 11 23-92
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4. 4. 4. The remote control pendant
BT 1  Selection switch - "Set up / weld".
BT 2 Emergency stop button.
BT 3 Indicator POLYSOUDE
llluminated: Cycle in process. BT 1 G BT 2
Flashing: Fault detected. @ "m
BT 4 Switch for selecting the number of a user BT 3 BT 4
program. BT 5 BT 6
BT 5 Push button "Start cycle".
BT 6 Push button "Stop cycle with downslope". BT 7
BT 7 Push button "Stop cycle immediately".
BT 8 Push button "Increase pulse current (+)"
if pulsed current used. BT 12
BT 9 Push button "Decrease pulse current (-)"
if pulsed current used. BT 14 BT 13
BT 10 Push button with two functions:
Out of weld cycle: Forward rotation.
During weld cycle: Increase rotation BT 9 BT 8
speed (high) if pulsed rotation used.
BT 11 Push button with two functions:
Out of weld cycle: Backward rotation. BT 11 BT 10
During weld cycle: Decrease rotation
speed (high) if pulsed rotation used.
BT 12 Wire start "Automatic / Manual".
BT 13 Push button with two functions: BT 16 BT 15
Out of weld cycle: Wire forward.
During weld cycle: Increase wire speed
(high) if pulsed wire used.
BT 14 Push button with two functions:
Out of weld cycle: Wire reverse.
During weld cycle: Decrease wire speed
(high) if pulsed wire used.
BT 15 Push button to start the cooling pump .
"Test cooling circuit".
BT 16 Push button "Gas test". Fig. 4.15 - The remote control pendant
'V
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5. Operation of the PS 164-2

5. 1. Fundamental procedures

5. 1. 1. Switching on

With the installation properly connected (see chap-
ter 4), turn the switch FA 1 to the position 1. After
a short period the power source is ready to be used,
the screen should be lit.

Note: The remote control must be connected
to the PS 164-2 in order to make the power
source work.

If a problem should occur, please refer to Chapter
6.2.2 "Maintenance and Troubleshooting".

5. 1. 2. Positioningtheweldingheadontheworkpiece

Please read the manual supplied with each welding
head before positioning a POLYSOUDE welding head
on a workpiece. Once the welding head is positioned,
you can drive the electrode exactly where you want
the cycle to start by using the head rotation buttons
BT 10 and BT 11 on the remote control pendant.

With some closed welding heads,
g the cycle can only be started with
l the electrode in home position.

Fig. 5.1 - Buttons for manual rotation of the welding
head on the remote control pendant

This action is comprised of two stages: during the
first two seconds the rotation speed is reduced to
20 % of the maximum speed, afterwards the rotation
speed becomes 100 %. This allows both quick and
accurate positioning of the electrode.

In the case of welding heads fitted with a home po-
sition contact, the manual rotation stops when the
head is in the "open" position. By releasing the but-
ton and pressing it again the rotation can be contin-
ued. This command is very useful because a closed
welding head can only start in the "open" position.

5. 1. 3. Wire setting

Combined with the "Auto / Manual Wire" switch
(BT 12), the two buttons BT 13 and BT 14 on the
remote control pendant permit precise positioning of
the wire.

If the switch BT 12 is in the "Auto" position, press-
ing one of these buttons advances (BT 13) or re-
tracts (BT 14) the wire. This action is comprised of
2 speeds: during the first 2 seconds the wire moves
at a reduced speed of 20 % of the maximum speed,
afterwards it moves at 100 %. This allows both rapid
and precise positioning of the wire.

If the switch is in the "Manual" position, the function
of the wire retract button BT 14 remains as stated
above. However, by pressing the wire advance but-
ton for a first time the wire is advanced at a high
speed, a second pressing of the button causes the
wire to stop. This function is particularly useful when
loading the wire into the wire guide sheath.

ey
=g _’_'8'>

Fig. 5.2 - Buttons for wire positioning on the remote
control pendant

5. 1. 4. Adjustment of the gas flow

The gas flow has to be adjusted with a flowmeter at
the gas source. The push button BT 16 energises the
gas valve.

Fig. 5.3 - Gas test button
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5. 1. 5. Manual cooling system start

After changing a welding head, and particularly if you
use an extension cable, it is possible that the coolant
system contains some air. After the start of a cycle a
fault in the cooling system can be detected (11 is the
number of this error code). With the button BT 15
you can switch on the cooling circuit pump to replen-
ish the system before starting the next cycle.

Fig. 5.4 - Push button "cooling circuit" - Start pump
"cooling circuit"

5. 2. Programmation surface

General explanation of the functions

¢ Updating the date and time

The time and date can be entered into the memory
of the PS 164-2. Both the time and the date then ap-
pear on any printed weld cycle report.

¢ Entering your company name

The name of the company can be stored in the
PS 164-2. This name also appears on any printed
weld cycle report. However, it is not stored on the
memo card.

¢ Entering the program name

The switch BT 4 on the remote control pendant is
used to select a program allocation. Furthermore,
each time a program is created it can be given a
name. This makes it easier later on to look for a spe-
cific program.

Before the name of a program is
e input, the range of current must
l be chosen with the SY 30 selector

The name of the program can consist of up to 8 char-
acters. A character can be any letter of the alphabet,
any number, a space, a full stop or a comma. The
name is shown on the display of the power source
after a program is selected, it is printed on the pro-
gram lists and the weld cycle reports, and it is saved
on the corresponding memo card.

¢ Making a program

There are two different ways to make a welding pro-
gram. You can make a copy of a built-in program
which already exists in the machine memory and
modify it, or you can create a completely new pro-
gram.

¢ Copy and modification of an existing pro-
gram

The power source PS 164-2 comes with more than
60 built-in programs already stored in the machine
memory. These programs correspond to the most
often faced orbital welding problems. Knowing the
tube material, diameter and wall thickness, you can
choose a program which is similar to your application,
copy it in one of the 16 user programs and modify it
exactly to your requirements. A list of the 60 stored
built-in programs is given in Appendix 5.1.

¢ Creating a new program

When creating a program, the dialogue will guide

you by indicating when to introduce parameter val-

ues. Proposed values correspond to most regularly

encountered ones in orbital welding. For a program

to be created, the proposed parameters are for ex-

ample:

e Forward rotation without pulsation.

e Pulsed current.

e Wire without pulsation, if the selected range of
current is 160 A.

e Without wire, if the selected range of current is
50A

For a list of the proposed parameter values, please
refer to chapter 5.3.11. You are not obliged to enter
all the choices if some of the parameters and condi-
tions already correspond to what you require.

¢ Modifying a program

Outside of a weld cycle you can modify every pro-
gram present in the power source’s memory using
the synopsis. The operating mode is the same as
that for creating a program.

¢ Saving a program in the power source
memory

The creation and modification of programs in the
memory of a PS 164-2 is only possible if the key
operated switch "Modification authorised or not" is

in the position "Modification authorised" (symbol Pfﬁl]
). You can protect your programs by positioning the
key operated switch in the "Modification not author-

A
ised" position (symbol ) and remove the key.
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5. 3. Programming

The titles of the following chapters are:

3.3.1 Entering the program name.
3.3.2 Modifying the program name.
3.3.3 Choice of a built-in program.
3.3.4 Programming and modifying the welding
parameters:
- Configuration.
- Gas.
- Current.
- Rotation.
- Wire.
3.3.5 Programming of sectors:
- Creation of a sector.
- Modification of sector start position.
- Deleting a sector.
3.3.6 Deleting a program from the source
memory.
3.3.7 Entering the time and date.
3.3.8 Entering/modifying the company name.
3.3.9 Saving, loading a program
- Saving a program.
- Loading a program.
3.3.10 Printing a program.
3.3.11 Programmable parameters

Explanation of symbols used

SYMBOL

MEANING

_|_

Press once to increase

Press and hold to increase

Press once to decrease

Press and hold to decrease

Press once

Press and hold for at least 2
seconds

Indicator not illuminated

Indicator flashing

Indicator illuminated

POLYSOUDE
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5. 3. 1. Entering the program name

To choose the number of the program, the switch of
the remote control pendant has to be used.

The current range (50A/160A) is set with the key
operated switch on the front panel of the power
source.

The key operated switch SY 26 for choosing the
"modification permitted or not" mode of the machine
has to be in the "modification permitted" position

(symbol rtﬁl]).

For program version L633 5.0 onwards, if the
last character (the eigth) of the program name
consists of a dollar symbol ($), no modifica-
tion of the welding parameters by the remote
control pendant is possible.

POL Y SOUDE
P|S 164

(-.)

5. 3. 2. Modifying the program name

$

(..)

o
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5. 3. 3. Choice of a built-in program

The choice of a basic program is only possible after a After a basic program is chosen, the reference
program name is entered. number of a welding head must be entered to allow
the machine to calculate the travel speed.

i i
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N AN AN
)
+ [+ [+ —
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0|1 N/A/N|T|E|S 0/1 - NJANT E|S
10 s/0/12. 7 x|0 8 -0 ? 1|0 S 0/1 2 7/ x/0|./8/-/0
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5. 3. 4. Programming and modifying the welding

parameters

Symbols appearing on the front panel:

5.3.4. 1.

Configuration

9

%O No ticket at the end of the welding cycle

B Printout of a ticket at the end of the
=) |welding cycle

Ll

I'.°] Welding current : non pulsed
Ll

I'.°] Welding current : pulsed

fen

I
oy | |Unpulsed rotation during cycle - rotation
=) forward

%g Unpulsed rotation during cycle - rotation
2 backward

,;\g Pulsed rotation during cycle - rotation
) [forward

@E Pulsed rotation during cycle - rotation
L backward

No wire feeder

o[1]lin

AN|T E S

fen R pl| gt
L] =
‘%‘9 I o AR ??
(] o o o]

fen R pl| gt
L] =
e [r:wa . &
o] [ o]

P

L o o
— | B |¥% [r:\ o |TF
°,2| Unpulsed wire o @ o o
_gjﬁ’ Pulsed wire @
{or U 1L
bl U o
‘EI‘ @ I 1] oy {oV % g.-
O O @ O
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5.3.4. 2.

T10 = pregas time
A short press of the key (less than one second) in-

Gas

creases the value of a parameter by one increment.
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A maintened press of the key increases the value of
a parameter by one increment, then after one sec-
ond the value continues to rise automatically until
the key is released. The value rises by one incre-

T11 = postgas time

ment until the value 9 is reached, at which point it ( )
begins to rise in units of ten and afterwards in units M U @ Ju JU
of hundred. E o I ° ﬂ ﬂ 08" '8:
@y vO
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5.3.4.3. Current

¢ Prefusion

I21 = prefusion current

T21 = time of prefusion current.

A maintained press of the key increases the value of
a parameter by one increment, then after one sec-
ond the value continues to rise automatically until
the key is released. The value rises by one incre-
ment until the value 9 is reached, at which point it
begins to rise in units of ten and afterwards in units
of hundred.
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Prefusion current will be non pulsed if selected choice
is within configuration.

Prefusion current will be pulsed if selected choice is
within configuration and background current is within
the limits: (121.123)/122.
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¢ Current

I22 = high current

T22 = time of high current

I23 = low current

T23 = time of low current
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¢ Downslope

N20 = start of downslope
T25 = time of downslope
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5. 3. 4. 4. Rotation

¢ Calculation of the value to program to get a
required linear travel speed

The table give a reference number R30 for the iden-
tification of every standard welding head. The ref-
erence number contains a letter and a three digit
number. It has to be correctly introduced during pro-
gramming to assure the proper functioning of the
movements.

In order to get a required linear travel speed VL for
a tube diameter D, the value to program VP (V32 for
single travel speed, V33 for step pulse travel speed)
has to be calculated with the formula:

-VP =CxVL/D

C is a factor due to every type of welding head and
given in the last column of the tables.

Example :

Welding head MW 65: C = 60 (see table enclosed
welding heads).

Required linear travel speed VL = 152.5 mm/min
(6 IPM).

Tube OD = 25.4 mm (1").

VP = 60 x 152,5 mm/min / 25.4 mm (6 IPM/1").

VP = 360 = V32.

R30 = Reference number of the welding head
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V32 = Smooth welding speed or during T22 if pulsed
rotation
V33 = Welding speed during background current period
if pulsed rotation
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¢ Characteristics of the welding heads
Open welding heads MU III and MU IV

Weiding head | i BlT | imeter | mumber | impulses per |, FactorC
type (mm) (mm) (R30) revolution | (VP=C.VL/D)
MU III 16 4 16 A014 357 24
MU III 25 8 26 A028 357 48
MU III 34 20 34 A033 364 58
MU III 8/34 8 34 A033 364 58
MU III 51 25 51 A086 361 150
MU III 20/80 20 80 A073 360 127
MU III 80 32 80 A073 360 127
MU III S 80 32 80 A073 360 127
MU III 114 70 114 A100 360 174
MU III 30/114 30 114 A100 360 174
MU III S 115 17 114 A100 360 174
MU III 170 76 170 A183 359 317
MU III S 170 60 170 A183 359 317
MU III 220 102 220 A322 360 559
MU III 370 150 370 A360 360 625
MU IV 28 8 28 A024 358 41
MU IV 38 8 38 A028 357 48
MU IV 64 14 64 A040 360 69
MU IV 80 19 80 AO051 361 89
MU IV 104 19 104 A062 361 108
MU IV 115 25 115 A069 362 120
MU IV 128 25 128 A082 360 142
MU IV 195 76 195 A137 360 238
MU IV 245 101.6 245 A200 360 347
MU IV 275 114 275 A197 360 342
Positioners Polyturn
Welding head | i8R | i ineter | number | impulses per | FactorC
type (mm) (mm) (R30) revolution (e )
Polyturn 11 3 180 AO017 354 29
Polyturn 50 10 600 A038 356 65
Polyturn 175 35 1000 A132 360 229
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Closed chamber welding heads with impulse power source

Welding head | finimum | Meximum | Reference | Numberof | pactorc
7 (mm) (mm) (R30) revolution (e P=te )

H 500A 3.17 12.7 B0OO7 366 12
HD 500 P 3.17 12.7 B0OO7 366 12
HD 750 P 4.75 19.05 B0O09 369 16
HD 1500 P 6 38.1 BO15 364 26
K375 a 1.6 9.5 B0O09 341 15
K375n 1.6 9.5 A016 357 28
K 875 a 3.17 22.2 BO10O 354 17
K875 n 3.17 22.2 A018 367 32
K 1500 6.35 38.1 B025 362 44
K 2000 12.7 50.8 B025 356 43
K 2500 12.7 63.5 B028 360 49
K 3000 25.4 76.2 B0O31 363 54
K 4000 38.1 101.6 B038 359 66
K 6000-T 50.8 152.4 A110 358 190
K 7000 76.2 177.8 A200 360 347
MW40 6 40 D023 C 360 40
MW65 12 65 D034 C 365 60
MW115 25 115 D073 C 358 126
MW170 80 170 C103 C 359 178
MW1250 6 33.4 co17 369 30
MW2500 9.5 63.5 co47 358 81
MW4500 25 114.3 A119 359 206
UHP 250 1.6 6.35 D006 384 11
UHP 500 3.0 12.7 D009 360 16
UHP 1500 6.0 38.1 D023 360 40
a: previous

n: new

Max.diam of tube which can be welded with the offset electrode holder

Electrode offset Electrode offset Electrode offset
type1 -5 mm type 2 - 11 mm type 3 - 8,4 mm
MW 40 33,7 19,05
MW 65 60,3 42,4
MW 115 114,3 101,6
MW 170 168,3
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Welding heads TS-TP for tube to tubesheet
welding

Reference number R30 :

AXXX —>

Welding heads without switch to detect
the home position.

Welding heads with switch to return to
Hxxx —| the home position after the end of the
weld cycle, using the shortest way.

IXXX —>

Welding heads return to the home po-
sition after the end of the weld cycle, in
the opposite direction of the welding.

Welding head Minimum Maximum Reference Number of Factor C
t ge diameter diameter number impulses per (VP=C.VL/D)
YpP (mm) (mm) (R30) revolution =t
A014
TS 25 6 25 (H014,1014) 359 24
A024C
TS 34 7,5 33,7 (H024C, 1024C) 364 42
A044
TS 73 8,5 60 (H044,1044) 364 77
A044
TS - TP 60 8,5 60 (H044,1044) 364 77
A032
TS 2000 10 60 (H032,1032) 357 55
SCK 20 20 C021 365 37
1V
40-92 PN-0908073 Rev. 11 POLYSOUDE

THE ART OF WELDING




Control of an external speed variator

It is possible to control an external speed variator.
There are two possibilities to program the reference
number R30:

For a time base of 1/10 seconds the letter I followed
by 0,1 s has to be introduced (R30 = 10,15s).

For a time base of seconds the letter I followed by 1 s
has to be introduced (R30 = I1s).

The weld cycle is now controlled by time (1/10 sec-
onds or seconds) and not by the position of the weld-
ing head (impulse control). The internal clock of the
power source is generating the impulse signals.

To command the external speed variator, an interface
(signal generation for start and direction of rotation)
has to be connected to the rotation plug FA 3 of the
power source.

Control of the power source by manual plug
welding head (FA5)

Use of a manual torch

- R30=yyyy

e Working cycle without movements and pulsing
e Downslope

e End of cycle

Use of a welding head
- R30=yyyy C (MW40, MW65, MW115 and MW170)
e Rotation of the head
e Test gas and cooling agent
Starting cycle without considering the open posi-
tion of the welding head but with the head going
back to the open position at the end of the cycle
e Downslope
End of cycle

Use of other heads

- R30=yyyy X

e Rotation of the head

e Test gas and cooling agent
Starting cycle considering the open position of the
head and with the head going back to the open
position at the end of the cycle

e Downslope
End of cycle
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5.3.4.5.

Wire

R40 = Selection of wire feeder

A = Polyfil B

B = Polyfil 2 and Polyfil-3
T40 = Wire start

V42 = Wire speed with unpulsed wire feeding or wire

speed during T22 pulse current period

N NG

( A 0
Ju Iu
A U o TN
o||T ol |0 o H
o] (o] o
)
A -
A 5 —
[} | © .
| = 0
T21 1 T22 723 125
o |o| o] | ) I|
N I ‘ L‘J Ij\' H
|
121 122 123 N20
I o] O O o] -
i |
;'n‘ R30 viz| |vas o
o] (o] -
| H s
. _8_,T T40 V42 V43 W 141 |
o ® ol R
\ J/ C
0
Y — v e | » H 0 0| |%o
I -
—_— |
40 | |
._8_.T 14.0 Va2 V43 NO g ! _ _*_ +
\. y 0
H 00 00
)
-
—
0
H 00 %00
42-92 PN-0908073 Rev. 11 POLYSDUDE

THE ART OF WELDING




V43 = Wire speed during background current period
if pulsed wire.

N40 = Wire stop.
T41 = Wire retract.
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5. 3. 5. Programming of sectors

5.3.5. 1.

A sector is characterized by its number (S) and the
value (N) indicating the sector start position.

If a sector is created, the actual values of the weld
parameters are automatically transfered (that's why
the programming of a sector should be completely

Creation of a sector

The value of the parameter "N" for the actual sec-
tor must be higher than the value of the preceeding
sector and lower than the value "N20" (start of the
downslope). If this is not the case, the value will not

be accepted.

finished before the next one is created).
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5. 3. 5. 2. Modification of sector start position

During modification, the value of parameter "N" must
be between the values of the preceeding and the fol-

lowing sector. If this is not the case, the value will 01/ - NANTES
not be accepted. S|1 Vi3(2 =2 0
S|2 vV 3/2/=/180
S/3| |lV|3|2/=/1/8|0
: 1 ®
{o Ju S o[1]-|N|A[N[T[E]S N/=/0/1]0/0] |D
g (NN TN
° I o Q@ o ° S|1 vVi3/12=200
o o o o S 2| |V|3/2|=/1/8|0
S/3| |lV|3|2/=/1/8|0
5}‘ T10 LT
0 | © .
121 |T22 123 25 |
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5. 3. 5. 3. Deleting a sector

c/1/-|N[AIN[T]E[S N[=/o[1[3]0] D
s/1| [1/2/2|]=]1/0]0] |A

Hsz I/2/2[=/1]0|5] |A

s/3 [1/2/2|]=/1/2/0] |A
o/1[-|N/A[N[T[E[S N[=[o[1[3]0] D
s/1| |1/2/2|]=1/0]0] |A
Hsz I/2[2|=[1/0/5] [A]?
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5. 3. 6. Deleting a program from the source
memory

To select the program to be deleted, enter the pro-
gram number with the remote control pendant.

ooffir AR[I]s
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5. 3. 7. Entering the time and date

With the key switch in the open position, and when
creating or modifying the name of a program, you
can also access the mode for entering or modifying

the time, the date and the company name by press-
ing the "sector" key. @
By pressing the "enter" key you can change between
the displays for the time, the date and the company Pls 164
name. You can exit this mode by pressing the "sec- H
tor" key. 0->24H
20 30 20 04 -08-96
P|S 164
0 ->12H
08 3/0/:/20pm |0/8-/04-|9|6
N
-
—/
PsS |1/6/4
0 ->12H
Hos:so 2/0/pm |0/8/-/0]/4/-]|9]6
P|S 164
0 ->12H
H1o:3o 2/0pm| 0o/8/-/0/a|-|9/6
c PS 164
O/-/>12H
10H30:20pm 08 -/0/4a-|9/6
(...)
P|S 164
0 ->12H
1/0/:/3/1]:/2/0[p/m osts-gs
N
<—|
:
1V
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5. 3. 8. Entering / modifiying the company name

o
1
\"
[y
N
I s

P|S 164
0 ->12H
10 31 20 pm |08 -2/5-9

pls| [1]6]4
0/-|>1]2/H

1/0/:(3[1 :[2/0[pm| [0/8]-2/5/-|9

Bcu

Ps| [1]6]4

0/-[>/1/2/H
1/0/:(3[1]:|2[o/p/m| |0[8]-[2]5/-|9
Bcu

(...)
Pls| |1]6/4
o -[>/1/2/H
1/0/:/3/1/:/2/0o/p/m| |0/8][-/2/5]-]9
Biclus ToMER
)
-
—
Pls| |1]6/4
o -[>/1/2/H
10H31 2/0/pm/ |o/8/-[2/5/-|9
c/lu/s/T/oMER

5. 3. 9. Saving, loading a program

5.3.9.1. Saving a program on a memo card

Each program can be saved on a memo card, 16
programs per card is possible. The procedure is de-
scribed in the programming manual. A brief summa-
ry is given below.

2 possibilities:

¢ Saving a single program

Check that the key switch SY 26 is in the position
"Modification authorised".

Insert the memo card.

Choose the number of the program to be saved with
the switch BT 4 on the remote control pendant.
Press the transfer button to save the information on

the memo card (symbol @).

If the name of the program to be saved already ex-
ists on the memo card, the name of this program is
displayed with a question mark.

If you validate the saving with the button SY 23,
the program which has been stored on the memo
card will be replaced by the new one. The indicator
corresponding to the saving function will illuminate.
Wait for the indicator to extinguish before removin
the memo card.

If the memo card is full, the error code ! 77 ! is
shown on the display SY 25.

¢ Saving several programs

Check that the key switch SY 26 is in the position
"Modification authorised".

Insert the memo card.

Press the transfer button to save the information on

the memo card (symbol @’).

Press the button "plus" (symbol ), the charac-
ters 0 -> 15 ? are shown on the display. The button

"minus" (symbol EI) enables to come back to the
loading function of a single program.

If you validate the saving with the button SY 23, all
the programs which are in the memory of the power
source will be saved and the indicator corresponding
to the saving will illuminate. Wait for the indicator to
extinguish before removing the memo card.
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If, during the transfer, a fault is detected, the opera-
tion is stopped and an error code is shown on the
display of the PS 164-2. Refer to Appendix 3 and
Chapter 10.5 for the error codes and corrections to
be made.

The program name is stored on the memo card to-
gether with the program. However, the number un-
der which it is stored in the PS 164-2 is not saved.
You can load the program under a new number or
in another power source. A label on each card al-
lows you to write manually any information which
you deem to be useful.

' PS 164 -2

POLYSOUDE

Fig. 5.5 - Port for memo card

5.3.9. 2. Loading a program from a memo card

To load a program from a memo card, the procedure
is as follows:

2 possibilities :

¢ Loading of a single program

Insert the memo card.
Choose the number you wish to give to the pro-
gram with the switch BT 4 on the remote control
pendant. This number cannot already be attrib-
uted to another program, but can correspond to
a program that you wish to replace.

e Press the button to lpad a program from the
memo card (symbol @ ).

The first program stored on the memo card is indi-

cated on the display SY 25.

The keys SY 17 and SY 19 are used to scroll up or

down the programs.

e Validate the transfer by pressing . The cor-
responding indicator will illuminate.

Wait for the indicator to extinguish before removin

the card.

If the program that is registered
in the card is not compatible with
= the SY 30 selected range of cur-
.f" rent, it will not be loaded up and
175 ! error code is displayed on
the display.

¢ Loading of all the programs

e Insert the memo card.
e Press the button to lpad a program from the
memo card (symbol @ ).

e Press the button " plus " (symbol ), the char-
acters 0 -> 15 ? are shown on the display. The

button " minus " (symbol EI) enables to come
back to the loading function of a single program.

e Validate by pressing the button e The corre-
sponding indicator will illuminate.

Wait for the indicator to extinguish before removin

the memo card.

50-92 PN-0908073 Rev. 11

POLYSOUDE

THE ART OF WELDING



5. 3. 9. 3. Deleting a program from the memo card

e Check that the key switch SY 26 is in the position
" Modification authorised ".

e Choose any existing program in the source mem-
ory.

e Insert the memo card.

e Press the transfer button (symbol ).

e Press the button " trash " (symbol ), the name
of the first program stored on the memo card is
shown on the display.

The keys SY 17 and SY 19 are used to scroll up and

down the program you wish to delete.

e Validate the transfer by pressing . The corre-
sponding indicator will illuminate.

You can cancel the suppression of a programme by

pressing again the button " trash ".

5. 3. 10. Printing a program

To print a program from a memo card, the procedure

is as follows:

e With the switch BT 4 on the remote control
pendant, choose the number of the program to
print.

e Press the print button (symbol ).

e Validate. The printing indicator is illuminated.

e After the printing is finished, this indicator will ex-
tinguish.

5. 3. 11. Functioning modes

Modifications of the values of weld parameters can
be done in two different modes, one during devlop-
ment of a weld procedure and the second in produc-
tion.

¢ Modifying the parameters before starting a
program

To select this mode, turn the key operated switch
SY 26 to the "Modification authorised" position (sym-

bol PfEI]). The key can be removed afterwards.

In this mode you can increase (+) or decrease (-)
during the weld cycle the values of the 122, V32 (for
no-pulsed speed rotation), V33 (for pulsed speed ro-
tation) or V42 parameters with the "Delta" buttons.
The modification values of the delta buttons cannot
be changed by the user. It depends on the value of
the parameter which is being acted upon. The table
below gives the relationship between the parameter
value and the correction made by each press of the
delta button.

When a delta button is used, the value of the param-
eter concerned is displayed during 5 seconds on the
front face of the PS 164-2.

Wire feeder rotation speed :

Value of parameter Delta

<99 1
100 - 199 2
200 - 299 3
300 - 399 4
400 - 499 5
500 - 599 6
600 - 699 7
700 - 799 8
800 - 899 9
900 - 999 10

Welding current :
Current range 160 A :

Value of I22 or I23 Position
<99 1
100-160 2

Current range 50 A : DeltasI1 =0,1 A

All actions on the delta buttons are taken into ac-
count (within the parameter limits) and stored in the
memory of the relevant sector. After moving from
one sector to another, the corrections made in the
preceding one are carried through to the next. The
modifications are not forgotten or lost. The number
of deltas in this mode is not limited.

Modifications made during the weld cycle.

To access the production mode, the key operated
switch SY 26 has to be turned to the "Program mod-

ification not authorised" position (symbol @). The

key can be removed afterwards to avoid unauthor-

ised modifications being made to the programs.

This mode includes two differences:

e The number of deltas per parameter is limited to
10 (10 increments or 10 decrements)

e The modifications are not stored in the memory.

¢ Fault detecting during cycle

During every welding cycle, important parameter
values are monitored periodically at different deli-
cate points. When a fault is detected, an immediate
stop or a stop with downslope is initiated depending
on the seriousness of the fault. The fault is indicated
by a flashing light on the remote control pendant.
An error code will also appear on the display of the
PS 164-2. Appendix 7.2 gives the error codes, their
meaning and their consequences. We advise you to
take careful notice as to which error code is shown.
This can make maintenance or repair work easier
and highly efficient.
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5. 3. 12. Programmable parameters

For each parameter, the following table shows:

The synoptic reference (REF.).

The corresponding name.

The maximum value programmable.

The minimum value programmable.

The increment value that will be added or taken
away when the buttons " + " or " - " are pressed
on the synoptic.

The default value proposed during the creation of
a new program.

The units used.

In this column, the abbreviations stand for:

A Amperage.
V Voltage.
D Movement.
/M A thousandth of the maximum value.
S A second.
ms A millisecond.
52-92 PN-0908073 Rev. 11
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T10 Pre-gas time 320 1 s 1 5
Gas 10
T11 Post-gas time 320 1 S 1 15%
160 4 1 90
121 Prefusion current 100 A
50* 4% 0,1* 10*
T21 Prefusion time 30 0,1 S 0,1 3
160 4 1 90
122 High current 100 A
50* 4* 0,1 10*
Current T22 High current time 9999 10 Ms 1 100
160 4 1 45
123 Low current 100 A
50* 4* 0,1 5%
T23 Low current time 9999 10 Ms 1 100
N20 Downslope 9999 1 D 1 365
T25 Downslope time 60 1 S 1 5
R30 Welding head reference See pages 38 to 41
Rotation V32 Rotation speed (high) 999 Y /M 1 70
then 0
. 50
V33 Rotation speed (base) 999 then 0 /M 1 50
R40 Type of wire feeder AorB See page 42
T40 Wire start 40 0 S 1 3
. . 50 (a)
- V42 Wire speed (high) 999 then 0 /M 1 200
Wire
V43 Wire speed (base) 999 >0 (a) /M 1 200
then 0
N40 Wire stop 9999 1 D 1 360
T41 Delay for wire retract 9,9 0 S 0,1 2

Take care : 50*%, 10*, 15*%, 5*%,4* et 0,1* = values for 50 A range

(a) At 0, a pulsed speed can lead to a cumulated error because of the overrun at each stop. In this case, it will
be necessary via programming to add a correction factor due to overrun of the pulsing frequency and the value

of high speed.
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5. 4. Execution of a weld program

5. 4. 1. Safety precautions

Before starting any manipulation
o on the equipment please refer to
. chapter 1 "Safety precautions”.

5. 4. 2. Choosing the program to be executed

The program to be executed is selected with the
switch BT 4 on the remote control pendant. You can
check the name of the program on the display of the
PS 164-2. If only "POLYSOUDE PS 164-2" appears,
you have selected the number of a user program
place where nothing is stored in the memory of the
PS 164-2. If 1 75 ! is displayed on the screen, the
right range of current is not selected.

5. 4. 3. Simulation

After the correct program has been selected, you can
run a simulation without affecting the workpiece to
be welded. In this case, all the functions of the se-
lected program are carried out except those concern-
ing the arc and the coolant circuit.

The gas controls are executed but the flow rates are
not considered. So it is possible to check flow adjust-
ment or reduce gas consumption during the simula-
tion.

The choice between a simulated or a real weld cycle
is made with the switch BT 1 on the remote control
pendant.

\V/
Nal

Fig. 5.6 - "Set up / weld" selector switch

5. 4. 4. Weld cycle

5.4.4.1. Starting the weld cycle

The weld cycle is initiated by pressing the button
BT 5 on the remote control pendant. The indicator
BT 3 becomes illuminated when the cycle starts.
If for the selected number a program does not ex-
ist in the memory of the PS 164-2, no cycle will be
started and the indicator will flash. The flashing can
be turned off by pressing any button on the remote
control pendant.

Fig. 5.7 - "Start cycle" button

5. 4. 4. 2. Modification of a weld cycle

Parameter values can be modified during the weld

cycle with the remote control pendant. The values of

the modifiable parameters in each sector are:

e The current or maximum current in the case of
pulsed current (I122).

e The rotation speed (V32) or low rotation speed in
case of pulsed rotation (V33).

e The wire speed or the high wire speed in the case
of pulsed wire (V42).

BT 14 BT 13

BT 9 BT 8

BT 11 BT 10

Fig. 5.8 - "Delta" buttons for modifications of
parameter values
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Fig. 5.10 - Example
of a weld cycle report
with a normal cycle

end, denoted by

>>>> 10K ! <<<<

5. 4. 5. End of welding cycle

5.4.5.1. Normal end of welding cycle

In the case of a normal end of the welding cycle,
the indicator on the remote control pendant extin-
guishes. The power source is now ready to start a
new cycle.

N.B.: welding head that is fitted out with an
"open head" position sensor will be automati-
cally positioned in this way at the regular end
of a cycle.

5.4.5.2. Weld cycle report

At the end of every weld, you can print a weld cycle
report indicating periodically the real values of the
main weld parameters. This listing is provided au-
tomatically if preprogrammed. After a weld cycle in
simulation mode, no weld report can be given.

The weld cycle report consists of:

e The name of your company.

e The program name.

e Values of periodically taken measurements of the
voltage, amperage, rotation speed and wire speed
during the cycle.

e Reason for stop ("OK" for a normal cycle end, if

not, error code).

Time of cycle start.

Date of weld.

Length of cycle.

Tungsten location.

5.4.5. 3. Reprint of a weld cycle report

If the printout of a weld cycle report fails, for exam-
ple because of a lack of paper, it is possible to restart
it by pushing the switch SY 29 situated at the right
of the printer upwards.

|

=)

——

Fig. 5.11 - Printer switch
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5. 4. 6. Manual weld cycle stop

5.4.6. 1.

The manual downslope button BT 6 on the remote
control pendant starts the programmed downslope
sequence. This function provides the workpiece as
much as possible from being damaged. The indicator
will flash because this is not a regular cycle end.

Manual weld cycle stop with downslope

Fig. 5.12 - Manual downslope button

5.4.6.2. Immediate cycle stop

When the stop button BT 7 of the remote control
pendant is pressed, the arc and all movements are
stopped immediately. The shielding gas is main-
tained during the programmed post gas period T25.
The indicator will flash because this is not a regular

ol

Fig. 5.13 - Immediate manual stop button

5.4.6. 3.

The remote control pendant is fitted with an emer-
gency button BT 2. By pressing this button, the
PS 164-2 is immediately disconnected from the
mains power supply. The weld, the movements and
the gas flow are stopped suddenly.

Emergency stop

This function may cause serious damages

to the workpiece and equipment. Polysoude
advises you, if possible, to choose a stop with
the downslope button or with the immediate
stop button.

Fig. 5.14 - Emergency stop button

5.4.6.4. Using a manual welding torch

You should introduce a short program with both a
high and a low current when welding with a manual
torch as described in paragraph 4.3.6.

The arc is struck by pressing the manual command
button. The weld current value is equal to the pro-
grammed ignition current. If you release this button,
the high current value I22 is applied. If you press
this button again, the low current I23 will be used.
The next release restarts the high current and so
on. The cycle stop is made either by pressing on the
downslope button, or for an immediate cycle stop,
by pressing on both ends of the manual command
button.

5. 5. Iternating use of at two welding stations
on the same workpiece

In the case of alternating use of
at least two welding stations on
the same workpiece, make sure
the welding head motor covers
do not come into contact with
the workpiece potential.

These parts of the head are
connected to metal earth by the
shielding of the auxiliary cables.
Neglecting to connect the ear-
thing cable (+) on certain ma-
nual stations can lead to destruc-
tion of the welding head motor
control cable.

s
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6. Servicing, maintenance and trou-
bleshooting

by Polysoude

6. 1. Adjustments

¢ General

The expression calibration is defined by regulating
standards and is used when the power source has
to meet special requirements, for example Quality
Assurance or ISO 9000 quality system. Calibration
needs specific testing equipment and procedures: we
can perform it on special request, in your company
or in our workshop.

Following informations concern routine adjustment
that you can perform, outside these cases, as fre-
quently as you think it advisable, for example as it
is said further.

¢ Exchange of cards or the inverter unit

The 21700633 sequencer card and the 21700634
synoptic card are pre-adjusted in the factory. In case
of a standard exchange of these cards, no further
adjustments are necessary. However, further adjust-
ments are necessary in case of replacement of the
2021700750 card or the source.

Polysoude recommends regular maintenance and calibration (once

a year minimum) of the power source, either by a Polysoude techni-
cian or by a technician approved by Polysoude. During the guarantee
period the Polysoude contractual guarantee shall not apply if the
equipment has not received maintenance and calibration at least once
a year, either by a Polysoude technician or by a technician approved

¢ How to adjust?

Before carrying out a regulation check, leave the
power source switched on for approximately 15 min-
utes. This will allow the power source to reach its
normal working temperature. If this is not done, the
adjustments that you make will be altered because
of the rise in temperature during a normal cycle.
To access the cards, remove the front panel of the
power source. It will also be necessary to bypass the
short circuit security of the inverter unit. To do this,
put the switch S3/2 of the 21700633 card and the
switch S1/4 of the 21700634 synoptic card to the
CLOSED position.

After the adjustments have
been made put the switches
to the "OPEN" position, othe-
rwise the short circuit securi-
ty system of the power source
will not work properly.
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6. 2. Coolant

Please make sure that the coolant level in the res-
ervoir of the power source is always maintained. We
advise you to change the coolant once a year. Pump
out the used liquid by connecting a hose to the cool-

ant outlet (symbol @) and press the button BT 15

(symbol )on the remote control pendant. Pure,
clean water should be used for rinsing the cooling
circuit. The refilling of the coolant reservoir (about
2 1) is made by the top of the power source.

NOTE : Only use coolant recommended by Polysoude.
The use of any other coolant will void any warranty
commitment.

6. 3. Printer

6. 3. 1. Loading paper to the printer

The paper has to be loaded with the power source
turned on. To change the paper roll, you have to
open the cover (unscrew the 2 screws). Take out the
empty roll and insert the end of the new paper roll
into the printer. The paper advances by pushing the
printer switch SY 29 downwards. Insert the paper
into the slot of the cover before closing it.

0 t D
[ ]
o | 0

= 0

Fig. 6.2 - Change of paper roll

6. 3. 2. Change of ribbon

To change the ribbon in the printer, you have to open
the cover (unscrew the 2 screws). The ribbon is situ-
ated below the printer block. Press on "PUSH" to take
it out. To insert a new ribbon, push it slightly to the
top when inserting it. Insert the paper into the slot of
the cover before closing it.

o
(&)

PUSH

Fig. 6.3 - Change of ribbon cartridge
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6. 4. Replacing fuses

A fuse blowing out indicates in
most cases a problem some-
where in the electrical instal-
lation. You must resolve the
problem before replacing the
fuse. Be careful when switch-
ing on the machine after you
change a fuse.

The fuses are situated in two areas:
e On the DC power supply +5 V(*).
e On the fuse rack.

(*) Depending on card models, fuse could be weld-
ed on. Please contact the After Sales Department to
have more information about it.

Fig. 6.4 - Location of the fuse on the DC power
supply +5V

Fig. 6.5 - Fuse bank

6. 5. Filter of the cooling circuit

A filter in built in the cooling circuit. We recommend
to check the cleanliness of the filter every 6 months.

Fig. 6.6 - Location of the filter of the cooling circuit

Put a container under the filter. Unscrew the tank to
have access to the filter.
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6. 5. 1. Trouble shooting

6.5.1. 1. Noted defect when operating

Observed defect Possible causes What to do
The power source cannot F2 or F3 fuse defect Change (chap. 6.2.1)
be turned on Mains connection cable or plug defect Change

Remote control pendant BP 1436 defect
(emergency stop clamped)

K1 relay defect or disconnected from its
place

On/off switch defect

Wrong mains voltage selections

+ 5V power card defect
Synoptic card 21700634 defect

Check and correct or change
Check and correct or change

Check and replace
Correct and check fuses

Replace
Replace

The circuit breaker (out-
side the power source) re-
leases when switching on

Unsuitable circuit breaker

Use a 20 A circuit breaker
with D graph

The welding cycle or an
axis (rotation, wire, gas or
cooling) is self starting

Power source is not grounded

Remote control pendant defect

Screening of remote pendant cable deterio-
red

Synoptic card 21700634 defect

Correct
Check and repair or change
Change the cable

Replace

Some push buttons of the
remote pendant are ino-
perative

Remote control pendant defect
Synoptic card 21700634 defect

Check and repair or change
Replace

The screened programme
number is not similar to
the selected one on the
remote pendant

Remote control pendant defect
Synoptic card 21700634 defect

Check and repair or change
Replace

Some programmes are
deleted from the power
source memory

Wrong operating (deleting of the program-
mes with SY 24 button)

The 21700633 card has been changed

RAM memory of 21700633 card defect

Reintroduce the programmes

Load again the programmes
Replace the memory

Value of some parameters
of the card is changed

Memory card defect

Record a new memory card

Value of parameters can-
not be changed ("+" and
"-" push buttons are ino-
perative )

SY26 switch key is in position "Modification
non authorised"

Change the position

Some push buttons of the
programming panel are
inoperative

Programming synoptic defect
Synoptic card 21700634 defect

Call After Sales Service
Replace

No display

+5 V power defect
Ram memory of 21700633 card defect
FU1 and FU2 defect

Check its fuse and change
Replace the memory of the
card.

It is impossible to start
a weld cycle (the indica-
tor of the control panel is
flashing)

There is no program with the number you
have chosen on the power source

Check the program number
(8§ 5.4.2)
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Observed defect

Possible causes

What to do

No cycle start with a ma-
nual torch

The plug of the torch is badly connected or | o

laid
21700633 defect

Check and correct
Replace

Display is vanishing
when arc is setting up

+5 V power card defect

Replace

Gas flow too low

Gas pipe is blocked in the welding head
Gas safety defect
Gas electric valve defect

Check, clean

Have a skilled electrician to
check and replace, if neces-

sary

No rotation of the welding
head or the wire feed unit,
without any error display

Pin broken on the head or the wire feed.

Change the pin (read the ma-
nual of the welding head or

the wire feed unit)
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6. 5. 1. 2. Display of an error code
Error code Possible causes What to do
10 Gas cylinder empty or gas valve is closed - Check
The quick coupling of the welding head is not correctly |- Have a skilled electrician to
connected check and replace, if neces-
Electric valve defect Check, change or open sary
11 Level of coolant liquid too low - Check and fill up
Cooling circuit dirty - Check, empty and clean the
circuit and the filter, fill up with
new cooling liquid
Coolant liquid circuit shunt not connected when using | - Check and correct the connec-
an air-cooled head tions (§ 4.3.3)
The quick couplings of the welding head are not pro- - Check and correct
perly connected
Fuse defect - Check and change (§ 6.2.1)
Pump defect - Have a skilled electrician to
check and replace, if necessary
Silicon hose defect (MU welding head) - Replace
22 Bad mains voltage - Check and correct
Current cable improperly connected or damaged - Check or change
Ground connection placed on an improper place - Have the ground connection on a
right place (§ 2.3.2 or 2.3.6)
Electrode dirty or wrong distance electrode work piece |- See Operating manual of the
welding head for electrode set-
tings
Silicon hose defect (MU welding head) - Replace
Ignition device not set up or incorrectly placed (MU, TP, | - Change the position
TS...welding heads)
Unsuitable gas, gas output non adapted - Try with argon gas
Power source out of order - Call After Sales Service
Power source defect (DC3.9 card) - Call After Sales Service
23 Tip of the electrode deteriorated or incorrectly groun- - See Operating manual of the
ded welding head for electrode set-
tings
Unsuitable distance electrode/work piece - Correct
Inefficient gas protection - Check the flow, the gas lens,
clean, correct
Programmed welding current too low - Correct
Ignition device placed too near from the torch (MU, TP, | - Move
TS ... welding heads)
24 Electrode is in contact to the work piece - Correct
Electrode is in contact to the filler wire - Change the position of the wire
inlet move
Ignition device is in contact to the torch (MU, TP, TS ... |- Move
welding heads)
Bad insulation between wire guide support and torch - Check and correct
Synoptic card 21700633 defect - Replace
Power source defect - Call After Sales Service
27 Poor air circulation - Respect minimum distance of
openings to other objects (§
2.2.2), allow power source to
cool down
Maximum power of the source exceeded - Modify conditions of use
Fan defect - Have a skilled electrician to
check and replace, if necessary
62-92 PN-0908073 Rev. 11 POLYSDUDE
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Error code Possible causes What to do
29 - Mains voltage too low Correct or change the connection
- Bad coupling to the mains Change (§ 4.2.3)
- Silicon hose defect (MU welding head) Replace
- Wrong position of S3/1 switch of 21700633 card Place in "CLOSED" position
- Power source out of order Call After Sales Service
- Power source defect Call After Sales Service
30 - R30 parameter value unsuitable to used welding head Correct
30 or 40 | - Problem due to friction or blocked gears in the welding Clean the mechanisms
head or the wire feeder Check there is no hindrance
against right operating of
welding head or wire feed unit
31 or41 |- Problem due to friction or blocked gears in the welding Clean the mechanisms
head or the wire feeder Check there is no hindrance
against right operating of
welding head or wire feed unit
- FU4 fuse defect Change
- 21700633 card defect Replace
32 0or 42 | - The pulse emitter of the welding head or the wire fee- Replace
der is damaged
- Connecting cable to the power source is damaged Have a skilled electronician to
replace
- FU7 fuse defect Replace
- 21700633 sequencer card defect Replace
51 - Power source is not grounded Correct
- Remote control pendant defect Check and repair or change
- Synoptic card 21700634 defect Replace
- Screening of remote pendant cable deteriorated Change the cable
52 - Remote control pendant defect Replace
- 21700633 or 21700634 card defect Replace
53 - Temporary break down of the mains Check and start again
- 21700633 card defect Replace
54 A) MW or H closed welding heads
- The welding head is not in open position Modify the start position of the
welding head
- Switch for open position checking is out of order or Check and correct or change
defect
B) Other welding heads
- D and E terminals of the plug of rotation cable are not Correct
connected together
C) Any welding head
- 21700633 card defect Replace
56 - Memory card is inside out introduced in the port SY27 Insert the card in the right po-
sition
- Flat cable between 21700633 and 21700634 cards Correct or change
defect or badly connected
- 21700633 or 21700634 defect Replace
- Wrong position of S1/1 switch of 21700634 card Check and call the After Sales
Service
60 - Printer defect Replace
- 21700634 card defect Replace
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Error code Possible causes What to do
62 - Power source was switched off after the last weld - Do a weld again
- The selected program (XX) is not the same as the one |- Select the (YY) program and
(YY) that was used to do the last weld print again a ticket with SY 29
switch
70 - No memory card in the SY 27 port - Introduce a memory card
- Memory card is incorrectly introduced in the port - Put out the card and introduce

71 - Memory card was put out too early when program was | - Start saving operation again

saving.

72 - 21700633 card was changed - Have all programs (from 0 to 15)
to run with BT 4 coder switch on
the control pendant

73 - No recorded program on the memory card - Introduce a recorded memory
card

- Memory card is reverse introduced in the SY27 port - Put out the card and introduce it
again rightly

74 - Withdraw of memory card before reading message or

print error
75% - SY 30 key switch (50 A/ 160 A) is not in the same - Turn the switch and introduce
position as in creating the program the program again
*When reading | - Recorded program on the memory card is not suitable |- Use a suitable program
a memory card with PS 164-2 power source
- Wrong position of S3/1 switch of 21700633 card - Place in "CLOSED" position
- Wrong position of S3/4 switch of 21700633 card - Check

77 - Memo card full - Delete a program or use an

empty card
1V
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6. 5. 2. Spare parts

Relay 48 V, 1 00544027
Relay 12 V. (emergency stop) 2 9000544034
Rectifier 3 00320042
Coolant filter 4 00699017
Water filtering element 5 00699016
Toric transformer 6 2040410145
Memory circuit interface 7 21700680
Gas safety valve 8 00629085
Water safety valve 9 00629084
Water pump 230V/50Hz 10 00629073
Water pump 230V/60Hz 00629074

Fig. 6.12 - View left side

Source interface card

2021700750

Sequencer card

21700633

Fig. 6.13 - View right side
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Gas solenoid valve 14 75301335
Single mains filter 16A/230V 15 00629098
Power supply card+5V 16 00629076
Synoptic card 17 21700634
Display 18 00503026
Key switch 19 00545112
Synoptic 20 2017005299
White cover = 2017005240
Front cover blue - 2017005280
Rear cover blue = 2017005290

Fig. 6.14 - Topview

Power switch 21 00545111
Fan 230V/50-60Hz 22 00629091
Mains power outlet connection cable 23 00629120

1)

Fig. 6.15 - Rearview
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Ribbon for printer 24 00590064
Printer 25 00629078
Paper for printer 26 00590066

@

Fig. 6.16 - Front view

Remote control pendant 14360000
Remote control pendant plug 27 00563085
Complete cable of the remote control pendant (with 28 14369999
plug)

Toggle switch for pendant 29 00542000
Grey remote control pendant button 30 00549067
Red remote control pendant button 31 00549065
Black remote control pendant button 32 00549066
Emergency stop button 33 00542070
Red cover for emergency stop button 34 00542071
Coding wheel 35 00543016
Interconnection card 36 21700627
Rubber housing for remote control pendant 37 17375299

Fig. 6.17 - Remote control

POLYSOUDE

THE ART OF WELDING

PN-0908073 Rev. 11

67-92




Memory card (16 programs) 00629119
Source 160 A 2017640200
Ground cable 64599801
Flowmeter Argon France 75501002
Flowmeter Argon Export 71701418
Flowmeter Argon/Hydrogen 71701421
Cooling liquid 75110071
Fuses 17000004

6. 5. 3. Circuit description

¢ Remark

The following information refers to the wiring
scheme of the PS 164-2 (Ref. 1700XXXX) and the
remote control pendant (Ref. 1436XXXX) as well as
to the sequencer card (Ref. 21700633), the synop-
tic card (Ref. 21700634), the source interface card
2021700750 and the memory circuit interface card
(Ref. 21700680).

The signals are described by an abbreviated name
corresponding to their function. It is useful to recog-
nise that a signal preceded by a bar "/"signifies that
it is active at the low level (0 V).

The numbers inscribed at the bottom right of the
synoptic blocks relate to the folio numbers of the cor-
responding dossiers. For example, the number 08 in
the block "Gas control" of the sequencer card corre-
sponds to folio 08 of dossier number 21700633.

¢ General presentation and wiring diagram

The functioning of the PS 164-2 is principally control-
led by 2 cards: the 21700633 sequencer card and the
21700634 synoptic card. These two cards are linked
together by a data bus I2C. This connection is built
up via the memory circuit interface card 21700680.
The sequencer card ensures the correct follow up of
weld cycles by the power source. It is linked to the
power supply, the rotation motor, the wire feed mo-
tor, and watches for the correct functioning of the
gas valves and the cooling circuit. The microchip is
also found on this card.

The synoptic card, controlled by the sequencer card,
controls the peripheral units (keyboard, indicators
and display screen), the memo card, the remote con-
trol pendant and the printer.

¢ The power switch

The power switch consists of a self holding switch K2.
When the power is turned on, the K2 switch is acti-
vated. It then remains in this state until the power
is turned off (K1 is activated). K1 is directly linked
to the emergency stop button via the synoptic card
(folio 21700634). The loss of voltage or the pressing
of the emergency stop button activates K1, which
immediately cuts off the power supply. To restart the
weld cycle you must turn on the machine again with
the power switch. This system has been designed for
safety reasons.
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¢ The sequencer card (21700633)

The sequencer card includes several block func-

tions:

e Central program unit (CPU) composed principally
of the microchip and the memory.
Power source control.
Rotation motor control, based on the principle of
PWM (Pulse Width Modulation).

e Wire motor control, identical to the control of the
rotation motor.

Shielding gas control.

Coolant control.

Interface with the manual torch

Interface with the I2C bus for the external links
and especially with the synoptic card.

Power supplies.

Impulses_wire

Wire_impulses

Control_bridge

+15V Pulse emittor wire

<] Wire_impulses
OV Pulse emittor_wire

Excess current

WIRE
Impulses wire /2
/Excess current wire CONTROL
Wire start
Wire direction
Wire PWM

/Welding_head open

=

-
Motor_wire_+
|
- ﬁ_a: Motor_wire —
I VP1
vB1

/Welding head open

Rotation_impulses

Rotation impulses /2 ROTATION
/Current excess rotation
CONTROL

Rotation start
Rotation direction
Rotation PWM

Control_bridge

- Ei
Welding_head_open
<] +15V pulse emittor rotation,
_—

Rotation_impulses

®

OV Pulse emittor rotation

Excess current

Rotation_impulses .
10|

/Start manual
/Downslope_manual

:] /Torch_manual_start

-
- Motor rotation +
/A: 48 Motor _rotation —
Ba
P

orch manual downslope
. :

Security water 1 et 2

MEASURE
ROTATION /Water and gas securities
AND
WIRE SPEED COOLANT T
] CONTROL

Z]»N Cooler relay control

Security gas

\:(> GAS

] w ] CONTROL .

Z““\‘ | Gas control

/Memary card present —

/Stop

Rototion impulses

SERIAL BUS 12C

Wire speed measurement

cPU <~
64K EPROM
32K EEPROM
30K RAM

Rotation speed measurement

Arc_ignited

/Source errors

POWER SOURCE
CONTROL

Current measurement
Voltage measurement

Cl 21700633
SEQUENCER CARD

Memory cord present

"® T 0 60

<1[og Manual_stop
e > Dato_output BUS 12€ vez 45V
< | ooto input BUS 12c 02 o
- Clock bus I2C
+15v
Overheat Vb3 —15v
<] Excess voltage ngz o
~~ Voltage too low ves o
Excess current b3

1
e ©)

Current_meosurement
N < Set _current

+ Arc voltage

Arc_starter_control

I
Z]“\ Cycle OK

_r®

Fig. 6.20 - Sequencer card
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¢ The synoptic card (21700634)

The synoptic card interfaces with the following pe-
ripheral units:

Remote control pendant.

Programming keyboard.

Synoptic on the front panel.

Display on the front panel.

Printer.

Memo card.

It is controlled by the sequencer card via an I2C
link.

The interface with the remote control pendant is
made by constantly checking the state of the but-
tons with a line and column system. By successively
activating the different lines and testing the columns
it is determined which buttons or switches have been
activated.

The stop command BT 7 is linked directly to the se-
quencer card, without passing via the I2C bus. The
emergency stop button BT 2 on the remote control
pendant is linked also to the power on/off switch.
This ensures the safety of the users in the case of a
cycle stop or an emergency stop.

The programming keyboard is based on the same
principle. Only the key switch "Modification author-
ised or not" has a direct link.

The interface with the synoptic indicators is made
by multiplexing. The indicators are not permanently
supplied with power, but instead by a signal (mul-
tiplexing supply) which has a frequency of several
hundred Hertz.

The contrast and brightness of the screen is control-
led by the synoptic card. The procedure for their ad-
justment is given in paragraph 6.1.1.

The memo cards used with the PS 164-2 are compat-
ible with the databus I2C. The presence of a signal
"Memo card engaged", resulting from a contact in the
connector, authorises all other connections, including
the 5V power supply. The card is thus protected from
overloads during its insertion and its removal.
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Cl 21700634
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¢ The source

The power command, generated by the sequencer
card, is an analogical signal 0 to 10 V. At 10V, it cor-
responds to 160 A, and at 0 V it corresponds to the
minimum current of the source, 4 A, for the 160 A
range; at 10 V it corresponds 50 A, and at 0 V it cor-
responds 4 A, for the 50 A range.

A logic order active at high level (15 V) controls the
running of the source.

The source sends a signal indicating that it is over-
heated. The signal is released by the sequencer card
to stop the weld cycle and display the code of the
detected fault (27).

The high frequency power source is controlled by a
signal emitted from the sequencer card. A relay con-
tact ensures that this action occurs. The other pole of
contact is linked to an alternative voltage of 42 V.

¢ The remote control pendant

The buttons on the control pendant are controlled
by the synoptic card (21700634). Most of the but-
tons are tested by the line and column method: A
high level signal is placed on a line and the columns
are tested. If a column is at a high level, this shows
that the button associated with this line and column
has been pressed. The next line is tested afterwards,
and so on. Only the two safety buttons are directly
linked.

The In cycle indicator is a light emitting diode LED.

Emergency stop

Stop

® AV
Q

In cycle

Column 1

-

+Ql

Column 2
Column 3

Column 4

;
Line 1

-

=

.l
Line 2

a«hﬁ

+Ql

T
%T
Ll Line 3

2

]

4

R

8

—N—T
Line 4

Fig. 6.22 - Remote control pendant logic
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7. Appendix

7. 1. Built-in programs

The Polysoude weld lab developed these programs
for mild steel and stainless steel tubes. Starting
from frequent applications they represent the base
to work out rapidly your own weld programs. Please
look for a program close to your application in or-
der to modify it. Before you can use such a built-in
program you have to copy it in one of the 16 user
program places in the memory of the power source
(for detailed information, see Programming Manual).
Afterwards you can modify the program to fit your
special application.

All built-in programs are created to use Argon as
shielding gas. The programs are listed in function of
the welding head (closed chamber, MU I1I, or TS/TP),
the material (mild steel or stainless steel), the diam-
eter and the wall thickness of the tubes to be welded.
In case of tube to tube-plate welds, a difference is
made between "flush" and "protruding" tubes.

Warning - If multipass welding
is necessary, the parameter
values for the passes are given
in the tables without repeating
diameter and thickness of the
tubes.

Fig. 7.1 - Parameters not programmable

If filler wire is used, its diameter is always 0.8 mm.
The set-up of some parameters not programmable
influence considerably its result. The value of these
parameters, choosen when each program has been
created, are given in the following tables. These pa-
rameters are :

Tube end preparation.

Electrode diameter.

Tip angle.
Flat.
Distance electrode-workpiece.

Diameter of filler wire.

Angle between wire and workpiece.

Start position of the weld.

O (0| N/ U |~ WIN|—=

Start position of the weld.

Weld preparation angle.

e
= o

Thickness of land.

—
N

Length of the land (for J preparation).

Preparation for
V-butt weld

Preparation for
J-butt weld

Fig. 7.2 - Weld preparation
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7. 1. 1. ClosedchamberweldingheadsorMUheadswithout
filler wire

To use these programs for enclosed welding heads, a

square-butt preparation is necessary.

The programs which are valid for MU III welding
heads are indicated by a star in the appropriate col-
umn.

THE ART OF WELDING

s | 5 | _8 | 3 38% 5IE 352s o« <
S o | £33 %% fed 538 g=3%& 8 8
= £ 3 5658 258 |<83° -
9] e
mm mm mm mm/min
Stainless 1 1.6 0.8 1 X X 100
Stainless 0.6 1.6 0.8 2 X X 97
Stainless 0.9 1.6 0.8 3 X X 120
Stainless 1 1 0.8 4 X X 95
Stainless 1.65 1.6 0.8 5 X 100
Stainless 1.55 1.6 1 6 X X 100
Stainless 0.4 1.6 0.8 7 X X 115
Stainless 0.2 1.6 0.35 8 X X 243
Stainless 1 1.6 0.8 9 X X 100
Stainless 0.8 1.6 0.8 10 X X 120
Stainless 0.2 1.6 0.4 11 X X 200
Stainless 0.8 1.6 0.8 12 X X 160
Stainless 2.25 2.4 0.8 13 X 100
Stainless 2.3 2.4 0.8 14 X 100
Stainless 1.25 2.4 1 15 X 100
Stainless 1 2.4 1 16 X 90
Stainless 1.2 2.4 1 17 X 90
Stainless 2.5 2.4 1.2 18 X 80
Stainless 3.6 2.4 1.2 19 X 0/110
Stainless 1.2 2.4 1 20 X 90
Stainless 0.4 2.4 0.6 21 X 115
Stainless 2 2.4 1.2 22 X 75
Stainless 1.2 2.4 1 23 X 90
Stainless 1.8 2.4 1.2 24 X 90
Stainless 0.7 2.4 0.9 25 X 120
Stainless 1.5 2.4 1.2 26 X 90
Stainless 1.6 2.4 1.2 27 X 90
Stainless 2 2.4 1.4 28 X 75
Stainless 3 2.4 1.6 29 X 0/110
Stainless 3 2.4 1.6 30 X 0/110
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7.1. 2. MU open welding heads with filler wire

Warning - For some welds the distance electrode-workpiece has to be modified at
the end of the cycle .These programs are marked with a star in the column named
"Adjust at the end of cycle”

1)) 1 8 (O] c = E -g
(&} ful
= g 5 T o 82l el 5 8 |25, o,
© fa) ~ ] 8 [e) ) U v g O B € oo | £ —= < <
g o | g e 815 285 s 8§38 8§ 2/ a2 S o
& s | 5 2 L alZz g3/ BE o | g5 P28
s — ) [} = [ = + o o|Tel =206
5 £ s | F 55 2|8 £ |z/&2° 3
2 [als s 0 |83 |&
e} o <
4 4 >
£ £ E| | E| E 9o E . ==
£ £ E| S| E| E |9 E 9 £E
© ©
Stain- V 37.5° 0.4
o337 (3.2 V04 124 40 03] 25 25| 3 | 12H 41 | * X | 70
Sltjs[;‘ 51 | 1.8 | squarebutt | 2.4 | 40| 0.3| 2.5 | 20| 3 | 12H 43 x| 70
Stain- V 37.5° 0.2
o st 3 | V373°02 1 54140]0.3| 25 25| 3 | 10H30 44 | * X | 65
S | 60.3 | 2.5 | Square-butt | 2.4 | 40 | 0.3 | 2 |20 | 2.5 | 10H30 46 | * X | 55
Stain- 330°0.9 | 2.4|40|03 | 2 | 25| 3 | 10H30 47 | * X | 50
less 60.3 4 mm nose
1.5mmland | 2.4 | 40 |0.3| 3 | 20| 3.5 | 12H | 2 | 48 X | 42
Slt:;;‘ 114.3 | 2.5 | Square-butt | 2.4 | 40 | 0.3 | 2.5 | 20 | 3 12 H 51 * X | 72
Slt:s';‘ 114.3 | 3 | squarebutt [ 2.4 |30 | 0.3| 2 | 25| 2.5 | 10H30 52 | x| 70
- 1| 53
S ses | 4
2 | 54
Mild V 37.5° 0.2
ool | 25 3.2 V250212414002 2 | 25| 2 | 10H30 56 | * X | 42
Mid | g S | vanseoo 2414002 2 | 20| 25 |10H30 | 1 | 57 | * 60
steel mmnose | 54140 0.2| 25 /20| 3 | 12H | 2| 58 60
Mild V 37.5° 0.2
cteel | 51 3 | V3021 24040(02| 2 | 15| 2.5 | 10H30 59 | * 25
Mild 330°1.4 |2.440[02| 2 30| 2 |10H30 1 | 61 | * 50
teel 51 4 mm nose
s 1.5mmland | 2.4 | 40 | 0.2 | 2.5 | 20| 3 | 12H | 2| 62 60
Mild V37.5°02 | 24|40 0.2 | 1.5 | 25| 2.5 | 10H30 | 1 63 * 62
teel 60.3 3 mm nose
S 2440 0.2 25 |20 3 12H | 2 | 64 62
Mild J30°1mm | 2.4 |40 0.4 2 | 35| 1.5 | 10H30 | 1 | 65 50
teel 88.9 4 nose 1.5
stee mmland | 2.4 4002 2 |10| 25| 12H | 2 | 66 60
. . 2414002 1.5 25| 2 |10H30 | 1 | 67 | * 50
e | 114.3 3.9 | V272002
24,4002 3 |10/ 3.5 12H | 2 | 68 75
A/
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7.1. 3. TS/TP welding heads for welding of
tubes to tubesheet

Tube to tubesheet welds may have two geometrical
shapes : flushing or protruding tubes. For welds of
flushing tubes, one pass is required. For welds of
protruding tubes, make two passes (one with wire
and one without wire).

In this case a welding bevel is needed on the workpiece
(angle = 45 °, height: 1.5 mm). For leak resistant
welds of protruding tubes, make one pass (without a
bevel) and then a second pass corresponding to the
tube to be welded.

S 9 £
a £ T 19g/de £ o . | ©
T ot %z SsEesipz B, e PBigm.<
g | 0 |2 8% %5 828588 8§ & 8 = L | %E ol g
© Q = a3 0 5953 95| & a = a 6 |c5| ;|9
= = = o | = ‘8 STlatb [} = o o=
Y 8 c el g 2 Q = =
= 5 < |0oF 09| o S
= s m
o >
£ = E| E| E | E| 9| E . P=g=
£ £ E| E| E|E| &|E Q £E
©
Stain- .
sk 25 | 2 |Flushing| 0° | 25| 1 | 2 |24|30°|02 0.8 |1/1| 81 X | 65
Stain- | . |, | Protru- 15° | 0.5 | 1.2 2.4 | 30° 0.2 1/2 | 83 X | 113.6
less ding |50 2 | 2 | 1.2 24 [30°|0.2|08 22| 84 X | 113.6
S.t:‘;;‘ 26.7 | 1.5 | Flushing | 0° | 3 1 | 22|24 30° 02|08 1/1| 85 X | 69
Stain' 26 7 1 5 Protru- 150 0-5 1-2 2.4 300 0.2 1/2 87 X 113.6
less ' ' ding | 45| 2 | 2 | 1.2 |24 |30°|02|0.8 |22 88 X | 121.4
_2322. 25 | 2.5 | Flushing | 30° | 2 2 | 1.2 24[30°/0.2]08]|1/1| 90 X | 69
Mild s | 55| Protru- 30° | 0.5 | 1.2 | 0.5 | 2.4 30° | 0.2 1/2| 91 X | 71
B ' ding 300 2 |22 |1.2|24|30° 02 0.8 2/2 92 X | 114
s”ﬁ;'i 25 3 | Flushing | 0° | 2 1 1.2 24|30° 02|08]|1/1| 93 X | 65
Mild s | 3 | Protru- 15° | 0.5 | 1.2 2.4 |30° 0.2 08 |1/2| 95 X | 113.6
el ding | 450 | 2 | 2 | 12|24 /30°|02 0.8 2/2| 9 X | 121.4
N
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7. 2. Error codes

10 Gas Lack of gas Immediate stop
11 Coolant Coolant circuit n°1 failure Forced downslope
20 Current Main voltage fault Cycle blocked
22 Current No ignition Immediate stop
23 Current Loss of arc Immediate stop
24 Current Short circuit electrode workpiece Immediate stop
27 Current Over heating Immediate stop
29 Current Source regulation fault Immediate stop
30 Rotation Rotation speed regulation fault Immediate stop
31 Rotation Rotation motor blocked Immediate stop
32 Rotation Rotation pulse emitter fault Immediate stop
40 Wire Wirefeeder speed regulation fault Forced downslope
41 Wire Wirefeeder motor blocked Immediate stop
42 Wire Wirefeeder pulse emitter fault Immediate stop
51 Sequencer Manual downslope Forced downslope
52 Sequencer Manual stop Immediate stop
53 Sequencer Processor reset Reboot
54 Sequencer Start position fault Immediate stop
56 Sequencer 12C bus fault Immediate stop
60 Printer Printer fault No printout
61 Printer Program absent No printout
62 Printer No corresponding data No printout
70 Saving Memo card absent No saving
71 Saving Error during saving No saving
72 Saving Program damaged No saving
73 Loading Card empty No loading
74 Loading Loading fault No loading
75 Loading Max. or min. current of the source No loading
exceeded
Wrong selection of current range
77 Saving Card full No saving
80-92 PN-0908073 Rev. 11 POLYSDUDE
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7. 3. Factory settings of DIPS

Card 21700633 Card 21700634
S3 S1
1234 1234

"y =

Convention

Closed E H
oper ﬂ 9

Fig. 7.3 - Position of switches on DIPS
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8. End of life, recycling the machine

Our machines incorporate electrical and electronic components which must be recycled in accordance with EC
Directive 2002/96/CE. Any item of equipment which is declared obsolete or out of service must be sent to ap-
proved recycling companies in order to reduce the amount of ultimate waste disposal. A number of solutions
may be deployed, including:

Re-use,

Recycling,

Any other form of recovery (including energy recovery) of WEEE (Waste from Electrical and Electronic
Equipment).
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RETURN OF EQUIPMENT

Référence du document : PDS_FOR_032_Retour matériel EN
Révision : 04

Date d’application :

Nom du rédacteur : ERO

Please fill out and join this sheet when returning equipment to POLYSOUDE

Reseller / Person in charge :
Customer / Person in charge / Tel. :

1. EQUIPMENT RETURNED :

O Power source Type: Serial number:
4 Welding head Type: Serial number:
O Wire feeder Type : Serial number :

U4 Other (specify designation) :
L, takenfrom:

U Power source Type : Serial number:
U Welding head Type : Serial number ;.
O Wire feeder Type : Serial number:
U Other(to be specified) : Serial number :

1. REASON FOR RETURN :

O Return of loan equipment

O Return of demonstration / fair equipment
O Return of hired equipment

O Return after exchange

Q Deficient delivery / incorrect order

U Return for modification (to be specified) :
U Return for revision

O Return for calibration

4 Return for repair
(to be specified) : U systematically occurring error
U occasionally occurring error
Description of breakdown :

Date : Signature:
Polysoude S.A.5.
Z| du Bois Briand
PDS_FOR_032_Retour matériel_EN 2 Tue Paul Bez B-F - 44300 NA S
La seule version de référence de ce document est celle gérée sur «Référentiel Qualité_Dg Tel5 ¥ 33024068 11 00 - Fax: +33(0)2 40 68 11 88

wUVE
® w.polysoude,com - E-mail: info@polysoude.com
Sociéte par actions simplifiée, au capital de 4 105 452 Euro,
R.C.S. Nantes B BS8 BOO 931

BUREAU VERITAS

Certification

TVA N° : FR 64858800831 - a member of Global Welding Technologies AG
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A welding application specialist in your area will advise you on the
welding process and appropriate equipment for your application.

>

A complete training program will enable you to start using the

equipment immediately and in the best way possible.
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