
CLIENT
Bilfinger

CASE STUDY
K-TIG 1000 KEYHOLE TIG

WELDING SYSTEM

MATERIAL
10mm 321Stainless Steel Pressure Vessel

Welded to ASME-9 Specifications
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BILFINGER’S RESULTS USING K-TIG
Impact of K-TIG on 10mm 321 stainless steel fabrication

92% COST
SAVING

90% REDUCTION IN WELDING
TIME

99% REDUCTION IN WIRE
CONSUMPTION

87% REDUCTION IN GAS
CONSUMPTION

REDUCTION IN EDGE
PREPARATION TIME

REDUCTION IN JOB SETUP
TIME

REDUCTION IN NUMBER OF
PASSES

REDUCTION IN GRINDING &
CLEANING

100%

66%

75%

73%

The impact that K-TIG has
had on our productivity is
exceptional. There is no
preparation. We simply
tack up butt joints and
start welding. The speed,
quality and repeatability
of the welds are
remarkable.

Brett Jago,
Production Supervisor

“

”
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Job Profile

Stainless Steel 321 2000 mmLongitudinal 10 mm

Material Grade Joint LengthWeld Type Thickness

Job 1: Longitudinal Weld | Stainless Steel Pressure Vessel | ASME-9

Job 2: Circumferential Weld | Stainless Steel Pressure Vessel | ASME-9

Stainless Steel 321 4100 mmCircumferential 10 mm

Material Grade Joint LengthWeld Type Thickness

1300 mm
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The Challenge
Improve productivity. Reduce cost.

 The inherently slow welding speeds of Bilfinger’s conventional MIG welding process
resulted in long welding times, high gas consumption, high power consumption and
high costs.

 The inability of MIG and other welding processes to fully penetrate the 10mm
stainless steel being welded resulted in the need for extensive edge preparation
which was not able to be handled in-house, creating additional expense and
increased lead time due to outsourcing. The existing MIG process required large
volumes of high cost wire consumables and multiple weld passes which were prone
to weld quality issues.

 Job set up times for each weld were excessive, while the need for extensive cleaning
and grinding between passes further reduced productivity.

The Solution
K-TIG. 90% reduction in welding time. 92% reduction in cost.

 K-TIG is an autogenous, full penetration, single-pass TIG process which is up to 100x
faster than traditional processes. In this application, Bilfinger’s welding time was
reduced from nearly nine hours to less than one hour. Dramatic savings in gas, power,
consumables, preparation and labour were also achieved.

 The quality of K-TIG welds are exceptional, with the single pass dramatically reducing
the opportunity for porosity, inclusions, lack of fusion, rework and repairs.

A typical vessel would
previously take five to
seven days. We now do it
in two.

“
”

The system can operate as a one-
button, fully repeatable
procedure or in an open
program which allows a user to
make changes to weld
parameters in real time.

“

”
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The Results
Dramatic improvements in productivity & cost.

Existing
MIG K-TIG % Reduction

with K-TIG

Preparation V-Prep Square Butt

Edge Prep Cost $355 $0 100%

Set Up Time 60 minutes 20 minutes 66%

Wire Consumption* 533 m 4 m 99%

Welding Time 534 mins 51 mins 90%

Number Of Passes 4 1 75%

Cleaning & Grinding 200 mins 53 mins 73%

Total Cost Confidential Confidential 92%

As expected, Bilfinger achieved order-of-magnitude productivity gains and
cost reductions, while significantly improving quality, consistency and
repeatability.

K-TIG’s ability to virtually
eliminate wire
consumables has had a
dramatic impact on the
cost of each weld.

“
”

This is extremely
significant new
technology, and an
enormous leap forward in
productivity. We’re  glad
we got in early.

“

”

The K-TIG controller ensures
repeatability & conformity to
our weld certifications. Even
an inexperienced operator
can simply select which
program to use, and it will
weld exactly how you expect
it to.

“

”

The K-TIG system has
created a huge range of
opportunities for us. It
provides us with substantial
cost savings across the
board. We’ll be using it for
everything in range.

“

”



Typical Macro

10 mm
10 mm

10 mm

Typical Fitups

10 mm

The operating window is
generous, there is no fine
tuning required. As long as
you’re anywhere within range
it works beautifully, every time.

“
”

It’s very easy to use. With basic
welding knowledge a user can
pick it up after just a few
demonstrations. I showed the
operators twice and they’ve
picked it up themselves.

“

”

 Plates bevelled on one side (inside once rolled) with a 3mm landing.

 Longitudinal & circumferential seams MIG welded. Joints back-ground on
the outside to expose the root of the weld. Once exposed, a hot capping
pass was used to fill the weld prep. After cooling the weld was ground to
a flush finish on the outside and wire buffed on the inside.

Previous Process & Setup

K-TIG Process & Setup
 10mm 321 stainless steel plates are supplied to the workshop rolled with

a square plasma cut edge only, no edge prep required.

 Longitudinal and circumferential seams are K-TIG welded from the
outside leaving a slightly proud reinforced weld on the outside and a
small penetration bead on the inside which is wire buffed.



About Bilfinger
Global leader in civil & industrial engineering & construction

 As a globally recognised, international engineering and services group, Bilfinger’s
70,000 employees develop, build, maintain and operate plants and buildings for
industry, the energy sector and real estate. From hospital to refinery, from Alaska to
Australia, from start to finish.

 Bilfinger ensures that a refinery operates reliably, twenty-four hours a day, seven days
a week. They enable power plants to reach the highest possible levels of efficiency.
They take care of facility management for entire companies, while also constructing
high-quality buildings. They also operate these buildings over their entire lifecycles.

 Like no other company, Bilfinger brings together two complementary characteristics
- engineering competence and service mentality.

 For industrial companies, the energy sector and users of real estate, Bilfinger sets the
standards with its performance in countries throughout the world.

 High quality, technological competence and extensive experience are the
foundations of Bilfinger’s success.

www.bilfinger.com
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About K-TIG
Global leader in advanced Keyhole TIGTM welding technologies

 K-TIG is an unlisted public company with its headquarters in Adelaide, South
Australia.

 Developed by the Australian Government’s Commonwealth Scientific & Industrial
Research Organisation (CSIRO), K-TIG is a high speed, single pass, full penetration
welding technology that eliminates the need for wire, edge bevelling or skilled
operators and produces flawless welds up to 100x faster than TIG welding in
materials up to 16mm in thickness.

 The K-TIG process involves a specially controlled high current arc which opens a full-
penetration keyhole in the join between the two surfaces to be welded. K-TIG
provides extremely high stability and operates over a wide range of welding
currents, travel speeds. Setup is straightforward.

 K-TIG consumes as little as 5% of the energy and gas consumed by TIG/GTAW for
the same weld, dramatically reducing the carbon footprint of our customers.

 A typical K-TIG weld is performed autogenously in a single full-penetration pass
using just one welding gas. The resulting weld is 100% parent material, without
multiple fusion lines, dramatically reducing the potential for inclusions, porosity and
other defects typical of many welding processes. If adding wire is considered
desirable, the K-TIG system can monitor and control the addition of wire to the
weld.The K-TIG support and service

have been outstanding…120%.
The team were superb -
passionate, supportive and very
knowledgeable.

“
”
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www.k-tig.com | enquiries@k-tig.com | Adelaide, South Australia | +61 8 7324 6800


