
PressurfectTM  
Seamless stainless tube for gasoline direct injection. 
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The ultimate  
seamless tube for the  
ultimate combustion

New regulations. Fuel costs. Corrosion. Carbon deposits. Machinability. 

Environmental concerns. As a power-train expert, you face pressure 

on many levels. And despite all the fantastic advancements in hybrids 

and electrics, gasoline engines will still be here for some time. So how

can we get more out of them? One solution is gasoline direct injection 

technology (GDI), but it requires double or more the pressure of 

conventional engines. No worries. That’s where our over 150 years 

of metallurgy expertise and 70-plus years in the car industry come 

in. Our mission is to help you follow the road to sustainable mobility 

with strong, safe, seamless tube for ultra-efficient, lightweight fuel 

systems. That is why we developed PressurfectTM. 



How can 70 years of history take you forward?
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We’re sometimes asked by new GDI tube 
customers about our experience in the 
automotive industry. It’s a good question. 
Actually we’ve been supporting the global 
automotive industry for more than 70 years 

and count clients like Mercedes, Ford, BMW, 
GM and Toyota as our customers. You’ll find 
our high-quality stainless components. in 
everything from airbags and brake components 
to engines. Now, our latest development, 

Pressurfect™ GDI tubing, is helping power-
train experts to build the next generation 
of gasoline direct injection engines. It makes 
light work of the extreme pressures involved 
– up to 40% lighter in fact. Through the 

development of advanced materials, we help 
the world’s automotive manufacturers increase 
productivity and profitability while offering 
vehicles that are safer, lighter and more fuel-
efficient.
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Tools from Sandvik Coromant are used in the manufacturing of cylinder blocks, cylinder heads, crankshafts, pistons, engine mounts, rims,  brake disks, front &              rear axels, camshafts and tools for pressing sheet metal. years and count clients 



  ...and good 
news for the 

environment.
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PressurfectTM is made of 
100% recycled stainless 
steel consumables and 
special alloys. It is also 
100% recyclable.

To promote energy savings with the combustion 
engine, China is committed to accelerating the 
use of direct injection fuel systems. By 2015, the 
government estimates that 30-40% of new pro-
duction cars in China will use direct injection fuel 
systems to reduce fuel consumption, with engine 
sizes often smaller than 2.0 liters or 1.6 liters, all 
equipped with new, ultra-lightweight technology. 
 Report by the Chinese Government 

Emissions Authority

“Being kind to the environment means being 
able to handle 2150 psi or 148 bar.”

Head of Ford Motor Design

“We are pushing the boundaries of high com-
pression and need tubing that can handle up to 
20 bar/290 psi, resist corrosion and be totally 
safe. Our aim is to eliminate all risks from the 
equation and be eco-friendly in the end.”

Mazda PowerTrain Division

Good news  
for driving  
enthusiasts...

Although GDI technology is here to stay, 
the journey has just begun. For each new 
generation, it becomes more efficient, 
able to cope with tougher challenges and 
regulations. As referenced below, experts 
within the industry realize that the key to 
future success will be the ability to handle 
more and more pressure.  We at Sandvik 
welcome this challenge and are well 
positioned to support our customers in 
meeting tomorrow’s demands.

“Ford, Honda, Mazda, Hyundai, Volkswagen 
and others have turned to gasoline direct fuel 
injection and turbochargers. For them, those 
technologies were a quick, cost-effective route to 
better mpg with lower environmental impact.”

Automotive News

“A new wave of ultra-efficient, gasoline direct-
injection engine cars will appeal to customers 
unwilling to pay a premium for green motoring.” 

Wall Street Journal

“Toyota is hardly forsaking gasoline-electric 
hybrids. It plans to introduce 14 new hybrids by 
2015. But hybrids, led by the Prius, still represent 
only 10 percent of Toyota’s global sales.”

Automotive News

“Our ultimate goal is to make the ideal internal 
combustion engine – one with maximum fuel 
efficiency and minimum impact on the en-
vironment.”

Mitsumo Hitomu, 
Head of Mazda PowerTrain Design



If there is one thing 
we are striving for,        
it’s flexibility under 
pressure  

Pressurfect™ is our high-standard seamless 
stainless tube for GDI fuel rails and fuel lines.

Pressurfect™

KEY BENEFITS
• High mechanical strength 
• Favorable machinability 
• Good corrosion resistance
• Excellent bendability for fuel lines

Our starting point in developing Pressurfect™ was 
to offer automotive companies and their suppliers 
a seamless stainless tube for GDI fuel systems 
that was stronger than welded tube – a material 
that could handle rising fuel system pressure, yet 
be flexible enough to allow design freedom. The 
result? A fuel system tube that’s now used in close 
to 500,000 GDI engines on the road – including the 
Ford EcoBoost™ engine series.

Reliable and easy to bend, Pressurfect™ is our recom-
mended austentic chromium-nickel steel for most of GDI 
fuel line and rail applications. With its highly favorable 
mechanical strength, it can handle the rising pressure of 
today’s and tomorrow’s needs.
 
Reliable consistent quality
This is largely due to the steel’s microstructure and low 
carbon content, which have been modified to avoid 
jeopardizing properties such as corrosion resistance 
and mechanical strength. Simply stated, we’ve reduced 
non-metallic inclusions and optimized the chemical  
composition, process and production parameters.

Optimized for machinability 
Many customers tell us they’re also delighted with the 
machinability. This is not surprising since we’ve opti-
mized the material for drilling, turning and other types 
of machining tasks required to allow for GDI injector 
ports and other features. With its optimal chip breakage, 
PressurfectTM extends your tool cutting life. 

Corrosion resistant 
Finally, Pressurfect™ has excellent resistance to organic 
acids, sulphates, sulphides and sulphites. At moderate 
temperatures, it also has good corrosion resistance aga-
inst caustic solutions as well as oxidizing acids like nitric 
acid. This is good news in light of the growing use of 
ethanols and other types of corrosive fuel blends.   



Inventors of duplex stainless tube
Some are concerned that welded tubes have reached 
their limits. As one customer told us: “You are only as 
strong as your weakest link.” To put these concerns to 
rest, we developed Pressurfect™ XP, a duplex stainless 
tube especially for fuel rails. Having long been at the 
forefront in developing duplex steels, this is an area 
where we continue to excel and push the limits. 

More strength, less material
Perhaps the biggest advantage of Pressurfect™ XP is its 
high yield strength, which is far superior to conventio-
nal stainless steel tube. The higher strength lends itself 
well to making tubes with 30-40% thinner walls that 
are still able to withstand the same pressure as tubes 
with thicker walls.

With our Pressurfect™ XP duplex tubing, you can reduce the  
wall thickness of the fuel rail while still handling the same pressure 
– thereby reducing engine weight.

Pressurfect™

Pressure rising?
Bring it on! 

Improved brazing properties 
What’s more, the unique combination of alloying 
elements enables this grade to withstand corrosive 
ethanol fuel blends and prevents stress corrosion  
cracking (SCC) on the tube’s inner surface – ensuring 
longer and safer operation. Finally, the brazing process 
is also improved, with little pre-heating or retouching  
required when mounting the injector ports or other 
fuel system parts. 

Pressurfect™ XP is our lightweight  
duplex stainless tube for GDI fuel rails

Pressurfect™ XP

KEY BENEFITS
• Enables up to 40% thinner walls 
• Superior corrosion resistance 
• High mechanical strength
• Improved brazing properties

As pressure continues to rise in tomorrow’s GDI 
fuel systems, many of our automotive customers 
are requesting fuel rail materials that can future- 
proof their sustainability roadmaps mobility.  
They want a lightweight material that lets them 
handle immensely higher pressures with zero risk of 
cracking or corrosion – enabling further reductions 
in fuel consumption and exhaust emissions. 

Pressurfect™XP

Outer diameter: 19.05 mm/0.75 in. 
Wall thickness: 2.413 mm/0.095 in.

Outer diameter: 19.05 mm/0.75 in. 
Wall thickness: 1.350 mm/0.053 in.



100% traceability, purity and quality
From the initial melt to the final delivery at a 
tube mill near you, our Pressurfect™ tubes are 
carefully monitored for product and materials 
properties. 
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Results of SCC tests with constatnt load on Sandvik Pressurfect™ XP, Pressurfect™ 
and AISI 316L in 40% CaCl2, pH = 6.5, at 100°C (210°F) with aerated test solution

Stress/tensile strength 100°C (210°F) 

ASTM
316L
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Fatigue strength at 2x106 cycles at room temperature
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* PRE (Pitting Resistance Equivalent) = %Cr + 3.3 x Mo + 16 x %N 

Grade

Pressurfect™

Pressurfect™ XP

UNS

S30403

S32304

%≤C 

0.03

0.03

%Cr

18.5

23

%Ni

10

4.5

%Mo

-

-

%N

-

0.1

PRE*
Minimum

18

24

Chemical composition (nominal), %  

Which tube will 
secure your future 
GDI powertrain 
roadmap?

Hardness Comparison
Pressurfect™: ~200 HV
Pressurfect™ XP: ~290 HV

Tensile Strength
Pressurfect™: 515 – 680 MPa
Pressurfect™ XP: 630 – 820 MPa

As you continue to push the boundaries of high com-
pression and develop tomorrow’s GDI fuel systems and 
powertrains, what type of materials will you need? 
How will you offer driving enthusiasts the same punch 
in smaller engines, while still meeting Euro5 emissions 
and other requirements? 

Several of our customers are noting a doubling in  
pressure in the GDI system every year, with an ex-
pectation that future GDI systems will need to handle 
as much as 300–400 bar or 435–580 psi. Clearly, 

this requires some rethinking about stable technology 
and materials that support the future of lightweight, 
fuel-efficient, reliable mainstream cars. Let’s discuss 
your challenges.

In the diagrams to the right, you can see how standard 
Pressurfect™ stainless steel tube compares with our 
more advanced PressurfectTM XP duplex stainless steel. 
Have a look and don’t hesitate to contact one of our 
Sandvik automotive specialists if you have questions.



Locally  
global

CHINA

EUROPE

NORTH AMERICA

To support you with swift and timely deliveries, 
we are the only stainless seamless tube company 
in the world to operate production units for GDI 
tubing in North America, Europe and China – 
near the automotive hubs. Apart from speed 
and shorter delivery times, we find that the 
local connection encourages the type of close 
contact with customers like Ford, GM, Mercedes, 
BMW and Mitsubishi that enables us to better 
contribute to overall productivity and success.

So take advantage of our R&D teams and materials 
experts. With more than 8,000 patents under 
their belts, you’re certain to get some intelligent 
input on materials technology. Even if you are not 
close to one oft our production units, we have 
sales and service representatives in more than 70 
countries. Ask us how we can support your efforts 
to design more efficient gasoline direct injection 
engines. Let us support you in your mission to 
invent more sustainable gasoline engines. 

This is Sandvik

SANDVIK GROUP

The Sandvik Group is a global high technology enterprise with 
49,000 employees in 130 countries. Sandvik’s operations are 
concentrated on five business areas in which the group holds 
leading global positions in selected niches: Sandvik Mining, 
Sandvik Machining Solutions, Sandvik Materials Technology, 
Sandvik Construction and Sandvik Venture.

SANDVIK MATERIALS TECHNOLOGY

Sandvik Materials Technology is a world-leading developer 
and manufacturer of products in advanced stainless steels and 
special alloys for the most demanding environments, as well as 
products and systems for industrial heating. 

QUALITY MANAGEMENT

Sandvik Materials Technology has quality management systems 
approved by internationally recognized organizations. We hold, 
for example, the ASME Quality System Certificates as a Material 
Organization, approvals to ISO 9001:2008, ISO 17025:2005 and 
PED 97/23/EC. We also have product and/or shop approvals 
from bodies such as TÜV, JIS, DNV and Lloyd’s Register.

ENVIRONMENT, HEALTH AND SAFETY 

Environmental awareness, health and safety are integral 
parts of our business and are at the forefront of all activities 
within our operation. We hold ISO 14001 and OHSAS 18001 
approvals.

Sandvik and Pressurfect are trademarks owned by Sandvik 
Intellectual Property AB.



Sandvik Materials Technology 
SE-811 81 Sandviken, Sweden, Phone +46 26 26 00 00

www.smt.sandvik.com/pressurfect
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