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Introduction 

As efficient as an internal combustion engine can be, it’s impossible to avoid some of the combustion 

gases fleeing through piston’s segments to the lower part of the engine instead of being evacuated 

through the exhaust line. Without a proper evacuation of these gases – known as “blow-by” gases 

– pressure would continuously increase in the crankcase, which would ultimately lead to severe 

engine failures, especially because it would sooner or later prevent crankshaft dynamic seals to play 

their important role. All internal combustion engines are thus equipped with a more or less complex 

system of Positive Crankcase Ventilation (PCV) aiming at flowing these gases back to the combustion 

chamber (generally through the air intake manifold). PCV tubes are thus exposed to hot & chemically 

aggressive conditions.

Increasingly stringent environmental regulations have caused the automotive industry to move away 

from bulky, heavy and expensive rubber hoses towards thinner, lighter and lower cost plastic tubes 

to produce higher performance PCV lines with larger internal diameters. Rilsan® PA11 is one of the 

main solutions on the market. German OEMs have chosen Rilsan® HT flexible polyphthalamide 

(PPA) as the preferred solution because of particularly critical thermal and chemical requirements. In 

the United States, the requirement to increase gasoline engine performance has led to wider use of 

turbochargers and adoption of hybrid powertrains. These trends add system complexity which limit 

space and increase under-the-hood temperatures, driving the need for further use of Rilsan® HT PPA 

by OEMs and local tier manufacturers in order to meet these requirements.

Objective
A PCV tube is a high performance sys-
tem that needs to resist temperatures up 
to 225°C, and extremely aggressive che-
micals, such as biofuels, acids and oils. 
As tube length and diameter increase, so 
does the need for lighter but still flexible & 
competitive solutions to replace traditio-
nal rubber (HNBR, AEM or FKM) or low 
performing plastics (PP, PA6, TPC-ET, etc.) 
solutions.

Partner
One of the biggest US OEMs and its main 
innovative tier for PCV application.

Industry
Automotive

Application
Positive Crankcase Ventilation (PCV) lines 
of most modern gasoline engines

Production process 
Tube extrusion, smooth or corrugated

Material
Rilsan® polyamide 11 & Rilsan® HT 
polyphthalamide (PPA)

SUMMARY
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CHALLENGE

A chemically demanding application

Blow-by gases consist of a complex mix of engine oil, fuels, 
combustion residues, & acidic water. Their aggressiveness to 
polymers is increasing due to:

• The increasing aggressiveness of higher performance 
(low viscosity & friction) oils.

• Fuel & water content is increasing because of specific 
combustion conditions of direct injection engines.

• The increasing use of biofuels, which are polar and 
degrading to substances that promote more polymer 
hydrolysis.

• Acid composition is changing from purely strong (hy-
drochloric, nitric) to organic (acetic), which can be more 
aggressive to polymers.

➔ Long chain polyamides (LCPA) like Rilsan® PA11 or Rilsan® 
HT PPA have a strong advantage over other plastics. TPC-ET 
& PA6, for instance, are much more sensitive to hydrolysis and 
less resistant to acids than LCPA.

With a wide range of usage 
temperatures
Increasing CO2 regulations have led to the development of 
more efficient, thus hotter, engines. More recently, the rise of 
hybrid vehicles with bigger batteries (48V) has drastically 
reduce under-the hood space compared to standard lead-
acid batteries.

➔ Continuous use temperature (CUT) up to 130°C is now a 
standard, which is easily achievable with LCPA. For specific 
configurations leading to 160°C CUT or 180°C peak 
temperature, flexible long-chain PPAs like Rilsan® HT PPA 
are needed.

PCV tube needs to be flexible at ambient temperatures to 
ensure it can be easily mounted on the engine. With plastic 
tubes being less flexible than rubber hoses, it can be necessary 
to use corrugated tubes to aide in installation.

➔ For several decades, Rilsan® PA11 has been the solution of 
choice on fuel delivery module tube applications due to the 
material’s excellent adaptation to the corrugation processes.

PCV needs to be active from vehicle start, thus also at very low 
temperature (down to -40°C). To avoid risk of blow-by gas 
freezing, some OEMs are forbidding the use of corrugated 
hoses, so that plastic solutions must have a sufficient flexibility 
on the whole temperature range.

➔ Long chain polyamides combine the excellent properties of 
polyamides, together with a great flexibility, around 500 MPa 
for Rilsan® PA11 and maximum 1000 MPa for Rilsan® HT PPA, 
and an outstanding resistance down to very low temperature 
(-60°C for Rilsan® PA11).

And a real environmental outcome
• Eco-friendly engines with a higher durability and a lower 

fuel consumption need a higher performance PCV.

• PCV systems aim at regenerating gases in order to reduce 
engine global emissions. Other systems such as exhaust 
gas recirculation (EGR), low-pressure EGR, selective 
catalytic reduction (SCR), etc., are increasingly used.  
These all utilize long chain polyamide tubes for chemical 
and/or thermal resistance reasons.

• Furthermore, many OEMs are looking for sustainable 
materials, which means:

• A sustainable product range: Rilsan® polyamide 
11 has a 70 year legacy of outstanding proper-
ties & innovation in automotive high performance 
applications,

• A sustainable supply chain:  With upcoming indus-
trial investment, Rilsan® polyamide 11 will soon have 
the only truly dual sourcing supply chain among 
long chain polyamides.

• A sustainable product:  Up to 100% bio-based 
from castor oil (~ 50% for Rilsan® HT) and with 
an outstanding life cycle analysis profile, Rilsan® 
polyamide 11 has a real environmental value. 
Furthermore, specific programs also aim at cer-
tifying sustainable castor farming (Pragati) & de-
veloping partnerships for Rilsan® polyamide 11 
regeneration (Virtucycle®).

SOLUTION 

For standard operating temperatures, the product of choice 
is Rilsan® BESN Black P20 TL polyamide 11, with excellent 
references at several European OEMs for decades. With 
requirements becoming more and more severe, the use of 
Rilsan® BESN Black P210 TL is recommended when thermal 
requirements are higher (from -60°C to 130°C CUT). Finally, in 
case extreme thermal or chemical resistance is needed, Rilsan® 
HT CESV Black P010 TL can be used. The more flexible version, 
Rilsan® HT CESV Black P223 TL, can also be considered under 
specific conditions.

Recently, one of the biggest US OEM has approved Rilsan® 
HT CESV Black P010 TL PCV tubes. Those tubes have been in 
use for serial production on a first platform and should spread 
out on many more platforms in the near future. Desiree Maurer, 
Business Development Engineer at Arkema Inc. commented, 
“We are happy to be part of the collaboration with this leading 
OEM to make their vehicles more sustainable through the use 
of lighter, longer lasting, bio-based materials.  Rilsan® HT PPA 
possesses all of the features this demanding application needs: 
an outstanding thermal & chemical resistance, high flexibility, 
and good process ability, which can be challenging for a high 
temperature product. It’s a natural choice for engineers, both 
at Tier & OEM levels.”
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The statements, technical information and recommendations contained herein are believed to be accurate as of the date hereof. Since the conditions and methods of use of the product and of the information 
referred to herein are beyond our control, Arkema expressly disclaims any and all liability as to any results obtained or arising from any use of the product or reliance on such information; NO WARRANTY 
OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED 
OR THE INFORMATION PROVIDED HEREIN. The information provided herein relates only to the specific product designated and may not be applicable when such product is used in combination with 
other materials or in any process. The user should thoroughly test any application before commercialization. Nothing contained herein constitutes a license to practice under any patent and it should not 
be construed as an inducement to infringe any patent and the user is advised to take appropriate steps to be sure that any proposed use of the product will not result in patent infringement. See SDS for 
Health & Safety Considerations.

Arkema has implemented a Medical Policy regarding the use of Arkema products in medical devices applications that are in contact with the body or circulating bodily fluids (http:// www.arkema.com/
en/social-responsibility/responsible-product-management/medical-device policy/index.html) Arkema has designated medical grades to be used for such medical device applications. Products that 
have not been designated as medical grades are not authorized by Arkema for use in medical device applications that are in contact with the body or circulating bodily fluids. In addition, Arkema strictly 
prohibits the use of any Arkema products in medical device applications that are implanted in the body or in contact with bodily fluids or tissues for greater than 30 days. The Arkema trademarks and the 
Arkema name shall not be used in conjunction with customers’ medical devices, including without limitation, permanent or temporary implantable devices, and customers shall not represent to anyone else, 
that Arkema allows, endorses or permits the use of Arkema products in such medical devices.

It is the sole responsibility of the manufacturer of the medical device to determine the suitability (including biocompatibility) of all raw materials, products and components, including any medical grade 
Arkema products, in order to ensure that the final end-use product is safe for its end use; performs or functions as intended; and complies with all applicable legal and regulatory requirements (FDA or 
other national drug agencies). It is the sole responsibility of the manufacturer of the medical device to conduct all necessary tests and inspections and to evaluate the medical device under actual end-use 
requirements and to adequately advise and warn purchasers, users, and/or learned intermediaries (such as physicians) of pertinent risks and fulfill any postmarket surveillance obligations. Any decision 
regarding the appropriateness of a particular Arkema material in a particular medical device should be based on the judgment of the manufacturer, seller, the competent authority, and the treating physician.
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Headquarters: Arkema France
420, rue d’Estienne d’Orves

92705 Colombes Cedex – France
Phone: +33 (0)1 49 00 80 80

Fax: +33 (0)1 49 00 83 96
arkema.comRilsanHT.com


