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Product details :
Seamless SAW wire (cored)




Submerged Arc Welding (SAW): WELDING +
Operating principle of the process academ

by voestalpine Béhler Welding

Solid - Seamless flux-cored
Wire electrode

Area of pool Area of drop
reaction reaction
Flux Differences with solid SAW
, _ >_ __ * Wire speed
§777"\S|0q (LLNSST=or -‘-~ S \ e Metal transfer
§\\\ We'd meto' 7777777 e Flux consumption
%// / / / / / /7/ / Dilution area
Base metal ///////
voestalpine

voestalpine Bohler Welding
5 8/14/2024 |  SAW solution for 40% increased productivity



WELDING

Seamless SAW -wire academy

Flux filling of mineral and metallic components

Agglomerated.

 Weldability and weld appearance

* Mechanical properties (weld metal composition)
* Slag formation (~5 wt%)

e 95 wt% total weld metal recovery

Coppered steel tube is responsible for
* Shape stability

* Electrical conduction % 7/
* > 80% of the chemical composition [dla Dﬁdsparkl

voestalpine Bohler Welding
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WELDING :

Production route - Seamless SAW wire chdemy

by voestalpine Béhler Welding

TUBE FLUX

aH

Powder Dosing

o Strip, tube forming & welding )

« Annealing, cleaning, calibrating E‘)é=

e Flux production (dry mix & agglomeration & Tube Forming
grain size filtering)

o Filling process I é%?
. . )
e Draw from a “filled tube” to “wire” Tube Heating Drying
* Annealing & Dehydrogenation
« Coppering O R
* FinGl drOWing fube Filing Homogenization
* Spooling
« Many production steps E_ _
T . IR
Primary Drawing Wire Heat Treatment Wire Coating

voestalpine Bohler Welding
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Benefits

seamless SAW cored wires

Higher wire speed (versus solid SAW)

Better bead appearance
and better slag detachability

Possibility for higher current and /or
welding speed

Lower heat input / colder process
(relative low cooling rate t8/5)

Lower flux consumption (-20/-30 %)

Basic flux-cored wire with optimized
chemistry => High toughness level

Different penetration profile (wider)

Seamless
(form stable and coppered)

8 August 14, 2024

WELDING

academy

Higher deposition rates => arc time saving
=> cost saving

Less time for slag removal,
low risk for slag inclusions

Reduced arc time / reduced number of passes
time saving => lower costs

Reduced restraint / distortion
Good mechanical properties

Lower costs

Low risk of failing mechanical properties
Ability to use flux with lower basicity index (=better welding characteristics)

Lower risk of burn-through and misalignment
(root passes, thin materials, poor fit-up)

High process reliability
Good current transfer
No moisture pick up and extended shelf life (compared to folded wires)



Deposition rate

diamondspark S 56 HP - 4,0 mm

WELDING

academy
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Deposition rate
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15,1 kg/hr at 825 Amp

Dep.rate => +66%
Arc time saving (= 1-1/1,66)

=40%

Due to smoother arc : mostly possible to

d apply higher current vs solid wire (better

welding characteristics).

voestalpine
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Deposition rate WELDING
diamondspark S 56 HP - 3,2 mm academy
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Deposition rate

~
Q

13 kg/hr at 700 Amp

-
o
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Dep.rate => +66%
-+ diamondspark S 56 HP V4 Arc time saving (= 1-1/1,66) = 40%
—- UnionS 3 Si

=
=)
\
\
\
\
\
\
\
\
\
\

\

\

-
'S

Due to smoother arc : mostly possible to
apply higher current vs solid wire (better

-
[N

welding characteristics).

Deposit rate kg/hour
® 5
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Current (Amp)
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WELDING

diamondspark S 56 HP - 2,4 mm academy
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Deposition rate +

—+ diamondsparkS 56 HP

- UnionS 3 Si
-+ diamondsparkS 770 8,85 kg/hrat 475 Amp

Dep.rate > +/7%
Arc time saving (= 1-1/1,77) = 43%

[
P
[l

oa

Deposit rate kg /hour
5

Due to smoother arc : mostly possible to
apply higher current vs solid wire (better
welding characteristics).

- 5,0 kg/hr at 400 Amp

voestalpine

ON STEP / AL
T Current (Amp) ONE STEP AHEAD.



diamondspark S 56 HP + UV 400

'-tosheet\
! ¢




diamondspark S 56 HP - UV 400 VELDING
Mechanical properties academy

by voestalpine BShler Welding

High tensile and charpy toughness: L ] ]
» Evenwith very high heat input . hamondsparkis oIt 0N A0

‘
 béhler edine
wt-% i

Seamless basic flux cored SAW wire/flux combination, mild steel

EN1S0 14171-A EN IS0 14171-A AWS A5.17 / SFA-5.17 AWS A5.23 / SFA-5.23
all-weld metal  0.06 03 1.6 $46 6 AB TZ3 H5 SAT5ABTZ3H5 F7AB-ECG / F7P8-ECG FTTABG-ECG
RF”' R [Ln=5d‘J diamondspark S 56 HP - UV 400 is a wire-flux combination for submerged arc welding of unalloyed structural steels and fine-grained
‘MPa MPa Ly | B0°C -40°C 500 structural steels up to MSYS = 67 ksi. diamondspark S 56 HP is a coppered seamless basic flux cored wire with a good resistance to de-
0C+ 18K/ — — : —— e : formation (wire feed rollers) and is very easy to straighten to ensure the best current transfer with a low contact tip consumption. The
u S o : ,
4 560 8 2 0(=4 60 (= 4] wire is not sensitive to moisture pick up.
mm 90(z 460) (530-680) 8z22) 1047 160(=47) The weld metal demonstrates good toughness properties at low temperatures, which gives the fabricator the possibility to weld with high
u, DC+, 3,2 kJ/ heat-input at high welding speed resulting in very high productivity: e.g: single wire 1/8", 800 Amps (~37 Ibs/hour) with a good bead ap-
mm 460 540 26 120 100 pearance, nice fusion and good slag detachability.
DC+. 18kY/ Also suitable for 2-run technology where the combination shows an improved welding behavior (nicer bead appearance and higher
g 460 (> 420) 540 (500-650) 28 175 (47) 190 (247) welding speed) with good charpy toughness.
mm UV 400 is an agglomerated, aluminate-basic flux. Its characteristic is a low Silicon and a middle Manganese pickup. It can be used on
u untreated, as welded ; a annealed 1 hr 620°C AC and DC. The good weld ability and the good mechanical properties offer a universal application. For information regarding UV 400 flux
_ —
L Dimension mm » Also high toughness in two-run application
24
32 I
* voesta pl ne
3 : ONE STEP AHEAD.
TUV (19505), DB (51.052.02, 52.052.02), CE , ABS (5YQ460M H5; 4Y400T HS), BV (4Y40THS ; 5Y46MHS), DNV (IV YAOT H5 and V YA6M

H5), LR



WELDING

by voestalpine Béhler Welding

UV 400 - Aluminate-Basic academy

o UV 400
' bal Erweim?g uminate-basic type
| - —— Why UV 400 ?
EN IS0 14174
AAB167AGHI . .
il UV 400 versus fluoride basic flux UV 418 TT:
::m;mmmmmmmmmmﬁm% » Better operational characteristics (slag release and
Itcan be used on DG and AG. Its good welding the weld metal produced with different
T s o o i e e bead appearance)
Fuxpropertes » Higher current carrying capacity
Polarity DC/AC
e » Higher welding speed
Flux consumption 1.0 Ibs per Ibs wire
Redrying 570 - 700°F. 2 hrs min,

Diffusible hydrogen (IS0 3690) =5 mi/ 100gr (as produced / re-dried)

a0:g0 G, nQ, UV 400 versus rutile flux UV 306:

wt % 53 17 2

Typicalwirestocombine » Better toughness

Name ENISO Class AWS / SFA Class

Union § 2 1871-A 52 ASAT /54T EMi2 i i -

B RIS - L o »  Lower maximum welding speed (mono-pass)
Union § 3 51 14171-A s3si A5ATI-51T EH12K

Union § 281 14718 5251 A5ATI-5AT EM12K

Union S 2 NiMo 1 14171-A SZ2Ni1Mo0,3 A5.23/-523 ENi1

diamondspark S NICu  14171-A T2NITCU A523/-523 ECG

diamondspark S 56 HP 14171-A hri A5AT/-5AT EC1

diamondspark S 550 HP  14171-A TZ3Ni1Mo A5.23/-523 ECNIS VO esto I pl n e

Type Weight ONE STEP AHEAD.
BIGBAG DRY SYSTEM 2200 Ibs
SYSTEM 551bs



1 1 1 WELDING
Main SAW combinations accdem
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Wire SAW wire Flux | MinYS . ! Main Joint bre
grade name Type | [MPd] Application prep

EM12K/S2Si Union'S 2 Si UV 408 TT .50  -30/-50 Multi-run and 2 run 1, Y, X
EH12K/S3Si Union S 3 Si UV418TT FB 460 .60  -30/-50 Especially multi-run (1), X, Y
EC1/T3  diamondspark S55 HP UV 418TT  FB 460 50 | zes.mp |EERECEll Mm-S (1), X, Y
high deposition rate
ECG/TZ3 diamondspark $ 56 HP UV 400 AB 460 -60 N o A cne st Y, X
High deposition rate

voestalpine Bohler Welding
15 | 8/14/2024 | SAW solution for 409% increased productivity ONE STEP AHEAD.






WELDING :

1 - Penetration in Y-groove 60° academy

by voestalpine Béhler Welding

est [ SAW Vire | Diam | Amp | Volt | speed | Penatration- S
oo hem ALY Cem e

Union S 3 Si 600

£
£
o

Flux UV 418 TT

20 mm

2 aspects for less penetration depth with diamondspark S 56 HP (compared to solid SAW wire):

 Widerarc (= less concentrated)
o ~30% more filler metal = especially in narrow weld preparation / small angle
=> Increasing the welding speed will decrease the difference




2 - Application test 20 mm plate WELDING
EX|st|ng WPS based on solid SAW CICCIdemy

by voestalpine BShler Welding

side | number | size (mm current speed cpm kJ/mm
Union S 2 Si (EM12K) 4mm UV 400 4,0 SAW
DiamondsparkS56 HP 4 mm UV 400

o 1 3-4 4,0 SAW DC+ 550 32,0 45 2,3
Side 1
‘ e 2 1 1,2 GMAW  DC+ 260 28,5 39 1,1
S , 2 5 4,0 SAW DC+ 730 31,0 45 3,0
E/\ \

3

Side 2

—
=m
=u
=

?‘-,‘_.UJJ”
I

voestalpine Bohler Welding
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2 - Application test 20 mm plate WELDING
Charpy toughness, same parameters GCddemy

alpine Béhler Welding

=
=

Little over-thickness Too much over-thickness
Charpy toughness (-50°C) Charpy toughness (-50°C)
e Side1 : 69J e Side1: 123 J
e Side2 : 22J e Side2: 48J

voestalpine Bohler Welding
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WELDING :

2 - Application test 20 mm plate academy

by voestalpine Béhler Welding

Optimisation (welding parameters) with diamondspark S 56 HP - UV 400.

Question :
» Do you think it is possible to achieve arc-time saving > 40% ? yes / no
» Also with same or better charpy toughness? yes / no

Plate | Bead Electrode | Type of Welding | Heatinput
Current | Voltage
S|de number size (mm) | current sp eed cpm kJ/mm

4,0 SAW DC+ 650 28,0

1 3-4 4,0 SAW DC+ 550 32,0 45 2,3

2 1 1,2 GMAW  DC+ 260 28,5 39 1,1

Side 2 2 5 4,0 SAW DC+ 730 31,0 45 3,0
voestalpine Bohler Welding voeStO I pl ne

20 | 8/14/2024 | SAW solution for 40% increased productivity ONE STEP AHEAD.



2 - Application test 20 mm plate WELDING +
Optimisation of the WPS academy

Optimise parameters for S 56 HP for
» Better penetration
» Reduced arc time

Sidel” _—_ Side1
3 4 ] . 2 f
= ' 10 mm g 10 mm
= 2 ' o N/ ~
=t _ N U | 3
I " 4mm - 4 mm
—_ £mm . % N l6 mm ]
5 Side2
Side 2 = "
Solid SAW S 56 HP “optimised”
4 runs SAW 2 runs SAW
voestalpine

voestalpine Bohler Welding
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2 - Application test 20 mm plate

WELDING

Optimised parameters academy

by voestalpine Béhler Wetdmg

Plate Bead Electrode | Type of | Current | Voltage | Welding Heat input

side | number | size (mm) | current Amp Volt speed cpm kJ/mm

4,0
1 2 SAW DC+ 650 28.0 45 2,4 L
1 3-4 40 DC+ 550 32.0 45 2,3 :
SAW ) ' i
2 1 1.2 DC+ 260 28.5 39 1,1 il
GMAW : ’ 1
770 |
I 2 5 SAW DC+ 730 31.0 45 3,0 I__I y
[
: I
|
Electrode | Type of Voltage Welding Heat input : |
side | number | size (mm) | current Volt speed cpm kJ/mm 1 :
|
|
J--
S AW 29.5 <= "
|
2 1 1.2 DC+ 260 28.5 39 1,1 1
GMAW : ! | o Q
— I 60% time saving
) =1
I 2 3 SAW DC+ 730 32.0 65 2,2 I‘

22 | 8/14/2024 | SAW solution for 40% increased productivity ONE STEP AHEAD.



2 - Application test 20 mm plate gé’a“?jemy

Resume : 609% time saving and increased toughness by voestalpine Bahier Welding

Solid SAW S 56 HP “optimised” R
4 runs 2 runs R
(45 cpm ; 18 ipm) (50&65 cpm ; 20&26 ipm) B
1 mtr weld : » 1 mtrweld : . :
= 8,9 mins arc time =35 minarctime [N
= 5,4 minutes less -
60% arc time saving
Charpy toughness (-50°C) Charpy toughness (-50°C)
e Side1: 69J e Side1: 89J
e Side2: 22J e Side2: 71J
voestalpine Bohler Welding VOGStGIpI ne
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Approvals
Two-run and multi-run

WELDING

clccldemy
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TUV (19505), DB (51.052.02, 52.052.02), CE , ABS (5YQ460M H5; 4Y400T H5), BV (4Y40THS ; 5Y46MHS), DNV (IV Y40T H5 and V Y46M

H5), LR
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TYPE APPROVAL CERTIFIt
28 per B Vertas Marine & Ofshore Clasifcat
i arcte o ssundto

'VOESTALPINE BOHLER WELDING
CITTADELLA - PD - ALY

orthe procct
Wire / Flux Combination for Submerged

+ damondspark S 56 HP -V 400
+ 4Y40THS (Two-un) & SY4GNIHS (Multiun)
Fux.Cored Wire/ Flux.

2:4mm -32mm -4,0mm

Fiatbutt weld (PA bw)
+ Two-un techmique: ickness <= 20 mm

Cauaosson ot st Unk.

“This certificate wil expire on: 04 Mar &

Suneyor 5. BRUSEGAN

ertifcate number - WM 3840629/A.0
File number - 99406 1 2021

DB Systemtechnik
Zertifizierungsstelle fur SchweiBzusatze
14774 Brandenburg-Kirchméser

Zulassungszertifikat
filir
Schweizusitze und SchweiBhilfsstoffe

Hersteller: voestalpine Bohler Welding Fileur S.r.l.

Via Mazzini 69
35013 CITTADELLA (PD)
ITALIEN
Draht-F DE- Nr.: 51.052.02
Markenbezeichnung: UV 400 Geltungsdauer: 30.09.2019

‘Normbezeichnung: DINEN ISO 14174 - S A AB 167 ACH3

Geltungsbereich aufgrund der nach VA 918 490 durchgefiihrten Eignungspriifung:

Werkstoffgruppe nach
CEN ISOfTR 15608 *

UP-Drahit-fFui
(Norm- oder

2.1{ReH max. 460MPa. EN SO 14171-A-S TZ3 ENISO 14171 S 46 6 AB TZ3H5

SchweiBprozess nach DIN EN IS0 4063: 125

w? 45;:7*..:«7
1

nach DIN ENISO 6947: PA

Stromart und Polung: =

ZABS

ED SURVEYOR TO THIS BUREAU
ENDTHEPLANT AT CITTADELLA

WeLpine Consumaste CermiFicate

Cerficate No: 9
Repatio: 447

STI4-4473545-001

3545,

ot of GENOA, ITALY.

Dsier 20 November 2020

VdTUV-Kennblatt fiir SchweiRzusitze

DNV-GL

Certificate No:
TAWO0004UW

TYPE APPROVAL CERTIFICATE

<>

1 Hersteller/Lieferer:

voestalpine Eiihler Welding Fileur S.r.1.

2
Kennblati-Nummer:

ORDER TO CARRY OUT A PLAY Via Mazzini, 19505.00
NTROL PROCEDURES AND TO W ITA 35013 Uttadeua (PD) 25.03.2019
o, 3 Schweilzusatz*: Draht-Pulver-Kombination
CCONSIDERED CAPABLE OF PRO) | 4 Marke*: diamondspark 5 56 HP
LISTED BELOW WAS FOUND IN C! 5 Buivermarke™ UV 460
ISBUREAL LDING
7 Typ™: EN IS0 14171-A — S 46 6 AB TZ3 H5
GRADE si | 9 Pulvertyp™: EN IS0 14174 S A AB 1 67 AC H5
ATION
10 Pulverkérmung®*: 3 - 20
L SYQee 13 Die weitere Giiltigkeit wird durch inen des im
s AY400T HS 15 Warmebehandlung (Wb) nach dem Schweillen und Werkstoffe
Pos |Wb | Gruppe / Werkstoff 1 Text Gruppe / Werkstoff 2 Bem.
U |Gruppe 1.1
U [Gruppe 1.2
U [Gruppe 2.1 (ReH max. 46 MPa)
be iy ehon 2N 16 Die Werkstoffeinteilung entspricht ISO 15608:2000
19 Der im Kennblatt genannte Ar ist unter der fir das reine
jer Eignt benutzten fesigelegt worden.
Falls unter 32- nicht anders ist die E U in Position giltic
- | 20 Drahtdurchmesser/ | 20 Stromstarke 20 Spannung 20 & 20
/| Bandabmessungen
[mm] [A] v [em/min] rcl
4,0 570 30 57,9 <= 180
22 Draht-Pulver: Nahtaufbau geeignet fur: Mehrlagenschweifung
23 unbegrenzt
24 Stromart und Polung: G+
e T i £ i ey s | 26 Hochste Betr im Ki wie Gr Jjedoch max.: 350°C
“”"''""‘::".:;m,,..,.,f:_.,ﬂ 27 Hochste Betriebstemperatur im Langzeitbereich max.: °C
o Audts 28 Tiefste wie jedoch nicht tiefer als: -60°C

cLsat

ig Fileur S.r.l.

19 - Type approval — Welding consumables

iMHS)

 thickness <= 25 mm

i/are accepted for installation on all vessels classed

for DNV GL

ocaton EPV L. sty Garmany

-/ _sonngram 31020 onburst ol

Thorsten Lohmann
Head of Section

ek s s et e spieyeen (0 G ari e 3







Example : two-run - 10 mm plate - I-prep

- ) WELDING,
oo VA academy

. 3,.2 mm . . h= 2,6 mm
- wire feed speed: 2,5 mtr/min w=8mm

«  Amp: 550

- Volt: 31-32

+  Welding speed: 75 cm/min
« HeatInput: 1.4 kJ/mm




diamondspark S 56 HP -UV 400 WELDING
170 mm plate - 2 run qcademy

by voestalpine BShler Welding

Welding parameters:

side 1:
wire feed speed: 3.40 mt/min
Amp: 650
Volt: 34
Welding speed: 120 cm/min

side 2:

wire feed speed: 3.40 mt/min
Amp: 650

No defects inside and good penetration.
Volt: 35 e Reinforcement S1: 2 mm
Welding speed: 120 cm/min e Reinforcement S2: 2mm

voestalpine

voestalpine Bohler Welding
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diamondspark S 56 HP -UV 400 WELDING
10 mm plate - 2 run - 4,0 mm - toughness academy

alpine Béhler Welding

B . ™
TP
e 2 "
+ gl
-

118-106-114 87-92-69 39-46-43

voestalpine Bohler Welding VoeStG I pl n e
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Example : two-run - 6 mm plate - |I-prep WELDING +
diamondspark S 56 HP - UV 400 qcademy

by voestalpine Bohler Welding

Parameters both sides :
3,2 mm
wire feed speed: 2.50
mt/min
Amp: 550
Volt: 30-31
Welding speed: 25 cm/min
Heat input: 1.0 KJ/mm

_h=3mm
" w=12mm




Multi-wire




Multi-wire VELDING
diamondspark S 56 HP academy

by voestalpine BShler Welding

Suitable for multi-wire configurations, like 0_0 °|°

e Twin arc (2x2,4 mm - T power source) a ’

 Tandem (2 power sources) \\

e Triple wire (3 power sources) _ e
4 Tandem

Similar increase in deposition rate
Mostly necessary to increase also welding speed

w
@

w
=}

_PCHAC ¢

Deposit rate kg /hour
WA

flen63d ~ SB85HP e

voestalpine Bohler Welding o

- . .. » ) S ‘ N leQ b-Q & Q9 o o S & QO &
31 | 8/14/2024 | SAW solution for 40% increased productivity L A S R
Current (Amp per wire)



Increase deposition rate
without investment

Possible investmentin equipment
to get increased deposition rate

Single wire Tandem (AC/DC+ ; 2x 4,0 mm ;
1x4 mm; 1x 5/32" 2x5/32") ??
Single wire Long stick out + special power
IXx4 mm; 1x 5/32" source (AC) ??
Tandem .

. " 29
2% 4 mm ; 2x 5/32" Triple (3x4 mm ; 3x 5/32") ?%
Single wire Special proces (twin-arc + cold
1x4mm; 1x 5/32" wire; 3x 2,5 mm; 3x 3/32)"??
Triple

. ” ofl)
3x 4 mm: 3x 5/32” 4x 4,0 mm ; 4x 5/32" ?%

Special proces (twin-arc +
cold wire in between) solid

voestalpine Bohler Welding
32 August 14, 2024  SAW product offer in wind energy

WELDING

academy
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Alternative
without investment in equipment)

Single wire diamondspark S 55(56) HP
4 mm ;5/32" - with present equipment

Single wire diamondspark S 55(56) HP
4 mm ;5/32" - with present equipment

Tandem diamondspark S 55(56) HP
4 mm ;5/32" - with present equipment

Twin —arc diamondspark S 55(56) HP

(2,4 mm ; 3/32") - with present equipment
Triple diamondspark S 55(56) HP

4 mm ;5/32" - with present equipment

Apply diamondspark S 55(56) HP
3x 2,4 mm ; 3x 3/32" - with present equipment

voestalpine



Bead cross section (mm2 WELDING ﬁi
| ) clccldem

alpine Bohie Wldg

» High(er) deposition rate ...

» Apply also increased welding speed => to avoid :
» too large cross section (weld preparation geometry)
» higher risk for lack of fusion

voestalpine

voestalpine Bohler Welding
33 8/14/2024



- Product range seamless SAW

N\
4




Seamless SAW - Product range WELDING +

Combinatons (high strength) chdemy
by voestalpine Bishler Welding
UV 400 Uv418TT UV 420 TTR-C UV 422 TT-LH
AB FB FB FB;
BI~1,5-1,8 Bl~2,7 Bl~2,6 FB~2,5
diamondspark S 55 HP S504/F7A5 S46 6/ F7A8P8
diamondspark S 56 HP S46 6/ F7A8
diamondspark S NiCu1 S46 4/ F8AS S46 6/ F7A8
diamondspark S 550 HP S506/F9A8 S506/F9A8 S506/F9AP8 S506/F9A8
diamondspark S 700 HP S696/F11A10 S696/F11A10
diamondspark S 770 S696/F11A6 S696/F12A6
diamondspark S 900 HP S896/F13A8
diamondspark S 960 HP (S965/F14A8)

voestalpine Bohler Welding vo eStG I p I n e

35 8/14/2024 SAW solution for 40% increased productivity ONE STEP AHEAD.



Resume




WELDING

Resume dcademy

by voestalpine BShler Welding

Possibility for reduction in cost and project lead time by
» Relative simple WPS and simple solution, with low / without investment
* |Increased deposit rate and/or welding speed
e Low risk on failing mechanical properties
e High process reliability leading to

Low defect ratio
Low down-time

Project-lead-time-fulfillment might be key factor to
e Reduce risk for penalties
* Win projects

voestalpine Bohler Welding VO eStG I pl ne
37 | 8/14/2024 | SAW solution for 40% increased productivity ONE STEP AHE/
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bohlerwsdng

Thank you!

voestalpine

ONE STEP AHEAD.



I I WELDING +
Disclaimer academy

by voestalpine Bihler Welding

“Any and all information provided in these documents serve for general
basic welding information and demonstration purpose only. By no means,
no claims of completeness, accuracy or correctness can be raised
regarding of such information as provided herein. The author reserves its
right to alter, amend or change the content of the information portfolio
upon its sole discretion.”

voestalpine Bohler Welding VO eStG | pl ne



