SUBARC

Equipment for welding and hard surfacing
using the submerged arc welding process
In automatic applications.

www.saf-airliquide.com
‘ AIR LIQUIDE



Submerged arc

is a welding and hard
surfacing process
which gives:

e productivity,

e quality and

e operator comfort.

Main characteristics

Submerged arc welding

has many intrinsic advantages.

They include:

¢ a very varied range of
applications: thin plate welding,
thick plate welding, welding of
mild, alloy or stainless steel, hard
surfacing and maintenance work,

¢ high speed of execution due
to the use of high currents in one
or more electrode wires.

¢ high penetrating power
significantly reducing or even
eliminating the need for bevelling,

¢ low cost welding bead,
the quantity of filler metal being
often much lower than with other
welding processes.

« little distortion,

= very good weld appearance,

« excellent compactness of

welds,

The electric arc welding process in an electrically conductive flux
is mainly used with automatic welding machines.

The workpieces are joined together by melting one or more electrode
wires to provide filler metal.

Electrode wire

Can be used for welding

and hard surfacing

workpieces made
from alloy or low-alloy
carbon steel, stainless

steel or refractory steel.

m Flux I Liquid metal [ Gas cavity

B Slag Liquid slag Base metal
Joint area Molten area

B Heat affected zone (ZAT) Base metal

« welds have excellent
mechanical characteristics,
= concealed arc enabling
the operator to work
without a mask and without
disturbing others nearby,
¢ no fumes are given off,
giving better operator comfort
and a saving in the costs
of devices for extracting

and treating welding fumes.

Limitations of the process

e submerged arc welding can be
used only on alloy or non-alloy
carbon steel, stainless
and refractory steel,

¢ the use of powder flux means
that welds must be executed
horizontally unless special
measures are taken,

¢ the process cannot weld plate
less than 1.8 mm thick
(due to its high penetration)

* it is not possible to butt joint
workpieces more than 16 mm
thick. without special

preparation (edge bevelling).



The energy required is produced by passing an electric current between the electrodes
and the workpieces through a medium which is protected from air.

This medium is a slag produced by melting a powder flux which covers the end of the electrode
wire, the arc and the weld pool.

For special and complex welding
applications, SAF listens to what you have
to say and guides you towards the most
productive solution.

Typical welded joints:

(W

1881-079

This process combines
productivity, quality and operator
comfort with: >§§<

e excellent weld compactness,

e good mechanical characteristics,

¢ high penetration,

¢ fast execution speeds, 2% pass

e good weld appearance,

* absence of spatter and smoke, K / Qé/

* high duty cycle.

1 * pass
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1015-079

Assembly of
reconstituted welded
beams with constant
or variable section
using two electrodes
(twin-arc).

Hard surfacing
rolling-mill cylinders
(using strip cladding)
or rolling stock wheels
(using wire).

Single wire welding
of various
mecano-welded
structures.



Submerged arc welding can be used for a multiple of widely-varying applications
as shown below: all types of boiler work, naval construction, mechanized welding,
steel beam fabrication, off-shore engineering.

Single-wire multipass
welding of vessels
(thickness > 20 mm).

1881-076

Single-wire or twin-arc welding
for shipbuilding
(carriage-mounted equipment).

0704-003

e~

Tandem welding on panel line.
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With many years of experience in welding and submerged arc
welding in particular, SAF offers you two automated arc welding
and hard surfacing installations: the SUBARC 2 and SUBARC 5.

Automatic submerged arc welding
and hard surfacing installations
A complete range of high-performance equipment using
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microprocessor technology to combine performance, flexibility
of use and guaranteed high reliability in welding cycle
management.

These installations cater for all possible modes of operation:

e direct current (DC),

e alternating current (AC),

e direct current + alternating current (tandem arc).

Criteria for choosing installations and standard offers numbers

Single-wire Twin-arc Tandem
SUBARC 2 LA 01 090

= ¥

DC

0264-041

SUBARC 5 LA 01120 LA 01 160 LA 01 140

LA 01130 LA O1 145
=En VOV AW
DC AC

POSItlonIng equipment Application examples
SAF offers a large range of positioning equipment for use with submerged arc
welding.
Standard equipment: Equipment which can be
® seamers, customized
e column & booms, to your requirements:
* rotators, e turntable,
* positioners and * locating positioners, 9 LRSS
. ) ) S Assembly of
e self-propelled carriages. ¢ large dimension column & | <=— reconstituted
; & booms, beams.
e special welding benches.




The SUBARC 2 installation is designed to allow quick
and economic integration of direct current MIG
or submerged arc welding depending on the horizontal
power source characteristics.

SUBARC 2 consists of:

M Control unit box

* Rugged and compact, its size enables it to be located as near as possible
to the welding point.

e Parameter read-out on digital displays.

4610-002

e Automatic control of flux feed.

e |nstallation available with manual or automatic flux valve.

B The DEVIMATIC (D5/3) wire feed
unit motor/gearbox

e Compact 4-roller drive mechanism.
* Rugged and powerful motor.

M STARMATIC 650 DC generator

e Multi-process source: submerged arc,
MAG or gouging.

* Rugged and compact.

¢ \ery precise regulation of the process.

Standard offer LA 01-090

Welding an
~*— LPG bottle.

1806-120

1806-109

Butt-jointing a tube T
internally for 13 meters.




For the most demanding applications, SUBARC 5 is a compact
welding and hard surfacing installation.

SUBARC 5 allows accurate pre-setting and pre-selection
of the actual welding current and voltage parameters
for excellent arc striking every time.

Installation complete

with the MECACYCLE M movement +
cycle drive module for moving

the welding head assembly

in a predefined cycle.

0704-004

m Control unit box

¢ Rugged, simple and user-friendly controls.

e Digital read-out of three parameters: current, voltage and wire speed.

® Pre-setting of voltage and welding current.

e Storage and read-out on digital displays of current and voltage when
welding has finished.

e Wire/workpiece short-circuit detection and display in manual wire feeding

mode minimizes mechanical stresses on wire feed head supports.

1415-001




SUBARC 5 carries out:

e submerged arc welding:

- direct current: flat or drooping power source characteristics.
- alternating current: drooping power source characteristic.

* MIG/MAG (spray-arc transfer).

® Power unit box

* All the controls for configuring the installation are accessible on the front
panel of the power module.

e Full control of all welding cycle time-delays.

¢ Welding process selector (submerged arc or MIG/MAG).

¢ Fixes to the top of the power source away from "sensitive" areas

of the installation (near the arc).

0882-029

B The DEVIMATIC (DX 7) wire feed unit motor/gearbox
* A tachogenerator driven by the wire feed motor guarantees very accurate welding

control.

¢ A simple and rugged mechanical assembly that is easy to configure to suit
your application.
¢ Fine adjustments for all degrees of freedom in rotation allow easy adjustment

of the point at which the wire impinges on the workpiece.

B Software for analysis and recording of welding

parameters (option) (cat n° 9109-5532).

The installation can be completed This software is compatible
by software for the analysis with all PCs equipped

and recording of the welding with a minimum
parameters (current, voltage). of WINDOWS 3.1. A screen

display shows the upper and T T Sl E— S

o — —m —

lower limits of the parameters

together with the operating
conditions (wire and flux types,
wire and welding speeds etc.)

Two parameter display screens

are available; the first provides for each measurement point.
the trace of both current After welding, it is possible
and voltage, the second provides to print these recorded

a display of the welding data: parameters (manufacturing
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current, voltage and energy traceability).



SUBARC 5 takes you into the forefront of high performance
submerged arc welding. From single-wire to TWIN-TWIN
tandem arc welding, our team are there to help you obtain
the performance you want.

Number of current Number SUBARC 5
sources of electrodes process

Single wire process*
e Direct current (DC) - standard offer LA 01 120 1 1
e Alternating current (AC) - standard offer LA 01 130 1 1
Twin-arc process*
o TWIN - standard offer LA 01 160 1 2 @%
Additional filler metal
e Cold wire 1 2

- standard offer LC 03 040 ?
e Hot wire 2 2
Tandem arc process
* TANDEM - standard offer LA 01 140 2 2 ?
e TWIN-TWIN - standard offer LA 01 145 2 4

* available in solid wire or specific flux-cored wire versions

Comparison of performances of submerged arc welding processes

Process SINGLE TWIN HOT WIRE TANDEM TWIN /TWIN
Electrode Head Hotwire | Head1 Head?2 | Head1 Head 2
. 1x40 | 2x1.6
diameter mm 1x40 | 1x16 | 1x40 | 1x4.0 | 2x20 | 2x2.0
Example Current A 650 800 650 - 750 600 900 750
Voltage \% 31 34 31 - 30 36 32 36
| Sl . Fwd movement 60 90 60 130 160
° ‘ Energy kJ/cm | 20.2 18.1 20.2 20.5 21.0
3,4 kg of metal deposited Deposit
per meter rate kgl | 75 14 17.5 22 32
Difference between the processes
Deposite
rate kg/h 7.5 +87 % +133 % + 193 % + 326 %
Fwd movement 60 | +50% +0% + 117 % + 167 %
Optimum duration
0 of weld in min.
100 m weld 2720 1457 1166 927 638
Time saved - 46 % 57 % 66 % 77 %




Using consumables from our submerged arc range guarantees that you will obtain
the best performance throughout the lifetime of your installation.
A wide range of services are also available to help you optimise your production

processes.

Services Consumables

SAF offer a full range of services to enable you to optimise The mechanical quality of the weld beads depends directly
your production processes and to keep your future on the wire/flux association. SAF has selected for you
automatic welding equipment in step with your the best combinations for an optimum result.

manufacturing requirements.

For example, SAF service solutions:

® accompany you throughout the commissioning phase
of your equipment,

e qualify and provide draft specifications for your welding
procedures (Welding procedure specification, Welding

procedure qualification test record, welding parameters,

mechanical characteristics),

e optimise your productivity (increase welding speed,
improve quality), TOPTWIN: submerged arc weld with flux-cored

e train your welders, operators and maintenance twin-arc electrode wires and specific fluxes
technicians in the use of the equipment,

e out-source maintenance tasks.

Solidified
slag = =
- Wire
lead-in

1806-111

Results
« Angle weld, thickness 6 mm
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Weld speed 1.8 m/min (63% with respect

to the single solid wire submerged arc weld)
 Flat weld, thickness 10 mm

Weld speed 1.05 m/min (+100 % with respect
to the single solid wire submerged arc weld)

» Flat weld, thickness 40 mm
Weld speed 0.7 m/min 1
(80% less welding passes)




STARMATIC power sources intended for submerged
arc welding applications are:

* rugged,
e reliable,
« proof against aggressive industrial environments,
 fan cooled,
Single wire melting curves Four power ratings available for
1A A STEEL Alternating current operation
1000 Remote controllable thyristor based power
900 source: STARMATIC 1003 AC/DC, 1000 A
800 — duty cycle a 100 %.
700 va
/ 25324
600 / /
/ 4
500 /
400 ,/ // 22,4
300 ,/ //
200 Vi
/7
100
Vm/min.‘
0 0,5 1 1,5 2 2,5 (I’: q %
™ A STAINLESS STEEL
- Technical specifications Alternating current operation
- /' Description STARMATIC 1003 AC/DC*
o _ / Cat n° 9114-0620
- pal Duty cycle at 100 % 1 000 A under 44 V
/ 2] 3,2/
600 / / — Primary three-phase power supply 400V 50 Hz
500 / / Consumption at maximum
400 / // current (400 V) 143 A
300 e ,/ Power at 100 % duty cycle 98 kVA
200 / External characteristics - static
100 horizontal |
V m/min.
A drooping |
0 0,5 1 1,5 2 25 8 3,5
Protection index IP 21
Nozzle/workpiece distance = 7 x wire diameter | lati | 5
nsulation class
Weight 540 kg

1 * 230V three-phase power supply at 50 or 60Hz available to order.



« fitted with thermal cut outs,

 easy to move using crane or forklift,
» quick connection to the core of the installation by simple and accessible

connectors,
e remote controlled.

Direct current operation

two distinct types of operation: DC or AC

Remote controllable thyristor based power sources:
- STARMATIC 650 DC, 650 A duty cycle at 100 %.

- STARMATIC 1003 DC, 1000 A duty cycle at 100 %.
- STARMATIC 1303 DC, 1300 A duty cycle at 100 %.

3670-03

Direct current operation

2000-271

2000-274

STARMATIC 650 DC

STARMATIC 1003 DC*

STARMATIC 1303 DC*

9114-0768

9114-0630

9114-0640

650 A under 44 V

1 300 A under 44 V

1 000 A under 44 V

230-400-440 V 50-60 Hz

400-440 V 50-60 Hz

400-440 V 50-60 Hz

73 A 95 A 145 A
34.5 KVA 65.8 KVA 99 kVA
| [ |

] n (]

IP 21 IP 23 IP 23
H H H

247 kg 394 kg 483 kg
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A large range of additional equipment is available to adapt SAF installations
to each customer's requirements with the aim of optimising performance
and increasing productivity.

14

Tools
Wire lead-ins
The straight and curved wire lead-ins are fitted
with nozzles which have unusually high resistance to wear,
giving them a long service life.
Their shape and dimensions cover virtually all applications

without special adaptations.

i [k IE

¥ i

2565-056
w
1@/’

2565-052
2565-053
2565-055

Flux recovery equipment
A compact unit which reduces significantly manual refilling
of the flux feed hopper using a venturi powered
by compressed air (5 to 7 bar).
Cat. n°: 9109-5145

0704-002

Add-ons

6 programs control unit
Allows 6 different settings to be memorised (current,
voltage and welding speed).

Very practical for fabrications requiring multi-pass welds.
Cat. n°: 9109-5375

Spot laser
Shows the point of impact of the electrode wire relative
to the joint on the workpiece. One spot is used
for horizontal alignment. Two spots are used to inspect
the vertical alignment. The video unit consists of:
e collar-mounted spot laser,
e double-mounting support,
e collar-mounted power supply unit,
e 22 m power supply cable
Cat. n°: 9109-6270

4610-005




M Strip cladding head M Pumped flux

Feeds strip cladding from 25 to 80 mm Pumps flux over large horizontal or vertical distances.

in width. This system is used for hard e For an installation with flux recycling - Cat. n °: 9109-6310
surfacing various workpieces. (including flux recovery system).

Cat. n °: 9111-0474. e For more compact installations- Cat. n °: 9109-6120,

without flux recovery system.
Available as an option: flux low detection, damp reusage limitation.

2003-040

M video unit

Enables the welded joint to be viewed on a B SENSORTRACK proportional joint follower

colour screen. The light spot shows up the filmed Allows the welding head to follow a joint trajectory

area. An essential tool for welding by using a seam-tracing finger which runs on the workpiece.
inside a tank for example. Its principle of operation is based on slaving the correction speed

The video unit consists of: a control box, a video to the amount of deformation of the sensing finger.

camera and support, a light spot with power This technology provides an excellent seam-following function
supply and connecting cables. (without disruption of the welding arc) on joints having both large
Cat. n°: 9109-6395. and rapid variation.

Standard offer: PH 07-010.

2003-039
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Contacts

SAF OERLIKON UK

Low March - London Road

Daventry - Northants NN 11 4 SD - England
Tél.: +44 1 327 705511

Fax: +44 1 327 701310

www.saf-wp.co.uk

SAF

13 rue d'Epluches

Saint Ouen I'Aumbne

95315 Cergy Pontoise Cédex - France
Tel.: + 33134213333

Fax: + 331342131 30
www.saf-airliquide.com

| AIR LIQUIDE

Founded in 1902 and now present in 65 countries with 30,800 employees, Air Liquide is the world leader in industrial and medical gases and related services.
The Group offers innovative solutions based on constantly enhanced technologies to help manufacture many indispensable everyday products and preserve life.

www.airliquide.com
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SAF reserves the right to modify its equipment without prior notice.

The illustrations, descriptions and characteristics are provided for information purposes only and are not binding on the manufacturer.
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