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TITAN’S RESULTS USING K-TIG
Impact of K-TIG on 9.5mm Grade 2 titanium fabrication

K-TIG has significantly
improved our cost position
and greatly improved our
delivery times. The results
speak for themselves –
faster welding, less
consumables, less prep,
cleaner welds, reduced re-
work and higher quality.
The machines are easy to
use, simple to setup and
the K-TIG team is great to
work with.

Jeff Thomas
Vice President Operations

“

”

TM

TM

69% COST
SAVING

REDUCTION IN GRINDING &
CLEANING50%

83% REDUCTION IN WELDING
TIME

75% REDUCTION IN WIRE
CONSUMPTION

67% REDUCTION IN GAS
CONSUMPTION

REDUCTION IN EDGE
PREPARATION TIME66%

REDUCTION IN
DEFECTS42%

REDUCTION IN NUMBER OF
PASSES75%



Job Profile

Titanium 2 2.44 mLongitudinal 9.5 mm

Material Grade Joint LengthsWeld Type Thickness

Longitudinal Weld | Titanium Pressure Vessel
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The overall cost of the vessels
we’re welding with K-TIG has
come down appreciably. In our
business we bid for every job and
we’re judged on price, quality
and delivery time. K-TIG has
significantly improved on all
three.

“

”

K-TIG is much faster than TIG or
plasma. It’s very cost effective
and makes it straightforward to
achieve very clean, high quality
welds.

K-TIG is as straightforward to use
as any automated TIG process. It’s
just faster and better.

“
”“
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The Challenge
Increase productivity.  Reduce cost.  Deliver faster.

 TITAN’s manual TIG process required a deep bevel resulting is substantial preparation
time and expense, as well as significant filler wire costs.

 The heavy gauge titanium material required 4 manual weld passes, with
correspondingly high labour, gas and wire costs. Although TITAN maintained
exceptional weld quality even with their manual  process, multiple passes created
opportunities for defects resulting in reworking.

 TITAN’s manual TIG process required extensive grinding which resulted in significant
consumable costs for specialized titanium grinding wheels.

The Solution
K-TIG - 83% reduction in welding time,  69% reduction in cost.

 K-TIG is an autogenous, full penetration, single-pass GTAW/TIG process which is up to
100x faster than traditional processes.  TITAN’s welding time was reduced from more
than 18 hours to 3 hours, with corresponding savings in gas, power, consumables,
preparation, labour and overall cost.

 The quality of K-TIG welds were found to be exceptional, with the single pass welding
process significantly reducing the opportunity for porosity, inclusions, lack of fusion,
rework and repairs.

Between the cleanliness of the
process and the big reduction in
preparation work, we’re getting
much better quality in our welds.

With the K-TIG process we do a lot
more welding, and a lot less
grinding.

“
”
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“We’re saving a huge amount on
labour and consumables because
we’re able to weld so much
quicker and in fewer passes.

K-TIG has significantly improved
our cost position and greatly
improved our delivery times.

”

“
”
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The Results
Dramatic improvements in productivity & cost.

Existing
GTAW K-TIG

%
Reduction
with K-TIG

Preparation V-Prep Square Butt

Gas Consumption 11,200 ltr 3,600 ltr 67%

Edge Prep Time 1,200 mins 400 mins 66%

Wire Consumption 7.65 kg 1.85kg 75%

Welding Time 1,120 mins 180 mins 83%

Number Of Passes 4 1 75%

Defects 7% 4% 42%

Cleaning & Grinding 100 mins 50 mins 50%

Total Cost Confidential Confidential 69%

The introduction of the K-TIG process provided exceptional productivity
gains and cost savings, as well as improving Titan’s delivery time to
customers.

It was very easy to swap out
our normal TIG machine and
set up the new K-TIG system
on the same automation
equipment. We just fitted the
K-TIG torch and we were in
production.

K-TIG causes very little
distortion and has allowed us
to hold better dimensional
tolerances on our weld joints.
In a normal V-prepped joint
you’re going to get
significant shrinkage – the
bigger the prep in the joint,
the more shrinkage you’re
faced with. With K-TIG we
have very little dimensional
change.

The fact that you can weld
very quickly and with
excellent integrity in the weld
joint simply means that K-TIG
is great for our business.

“

”
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 The edges of the joint were bevelled 22.5 degrees (45 included angle)
with a gap 2.4mm and no landing.

 The weld joint was cleaned with carbide, followed by a flapper wheel
50mm beyond the weld joint on both face and backside of the weld
joint, then wiped with acetone to clean any residue.

 The backside of the weld was ‘bagged’ with tape and foil, covering at
least 50mm on either side of the joint, and flooded with argon shielding
gas.

 The top face of the weld joint was taped off to keep it clean and retain
the back-purge gas.

 The weld was performed with a manual TIG torch using a trailing cup
using argon for primary and secondary shielding.

 The 9mm joint was welded in 4 passes using 2.4mm and 3.2mm
welding wire.

 Travel speeds for the welding were 75 to 100 mm/min.

Previous Process & Setup
Titanium Pressure Vessels
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K-TIG Process & Setup
Titanium Pressure Vessels.

 Joint preparation is square butt for entire thickness, no bevel and no gap.

 The joint is cleaned in the same way as previously done, carbide followed by a
flapper wheel out to 50mm beyond the weld joint then wiped with acetone to clean
any residue.

 Purging is done using argon, the backside of the weld is ‘bagged’, covering at least
50mm on either side of the joint. A pre-weld ‘sealing pass’ is performed with a small
amount of wire to seal the joint to ensure high quality purging.

 The weld is performed in a single, full penetration pass.

 Travel speed is 125 to 150mm/min.

 0.9mm diameter wire is added at a feed rate of 500mm/min.

It has been straightforward for
our guys to learn how to use
the machine and then to adapt
it to whatever situation comes
up on the projects.

“
”

The K-TIG system is simple to
use and there was no difficulty
getting our team trained to
use it and up to speed quickly.
There are no special
requirements for our
operators - they describe it as
intuitive.

“

”



About TITAN Metal Fabricators
Trusted globally for corrosion-resistant process equipment.

 TITAN Metal Fabricators is one of the world’s foremost metal fabrication companies
for corrosion-resistant equipment for the process industries. Their business is the
manufacture of equipment – Heat Exchangers, Pressure Vessels, Columns, Reactors,
Pipe and Piping Systems.

 Founded in 1998 and headquartered in Camarillo, California USA, TITAN is a specialist
fabricator working exclusively in corrosion-resistant alloys including Titanium,
Tantalum, Zirconium, Niobium, Hastelloy, Monel, Inconel, High Nickel Alloys, Duplex
Stainless (Steel), Super Stainless (Steel) and Lean Duplex Stainless (Steel).

 TITAN’s innovative approach to mechanical design, their lead in thermal design and
TITAN’s extreme commitment to quality have set what are now considered to be the
highest standards in the industry. International operations in India, China and
Germany facilitate Titan’s global reach and ensure the ability to support any project in
any country.

www.titanmf.com



About K-TIG
Trusted by the world’s most productive fabricators.

 K-TIG is an unlisted public company headquartered 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 or edge bevelling 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.
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In comparison to other
companies we’ve bought
equipment from, K-TIG has
provided the best service both
from a technical and support
standpoint.

We are very happy working
with the K-TIG team. A big part
of what you look for when you
hook in with a supplier is a
team of people that stand
behind their product, and we
are very pleased with the group
at K-TIG – they’re very
knowledgeable, and great
people to work with.

“

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


