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Durethan® C 38 F series 
 Co-polyamides for the production of PA/PE composites by blown film coextrusion 
 High transparency  
 Good thermoforming properties 
 Non-nucleated grades for the embedded central layer of PA for use in blown film Coextrusion (C 38 F, C 38 FA, C 38 FAM) 
 Nucleated and lubricated grades for the outer layer of PA in blown film Coextrusion (C 38 FKS and C 38 FKAM) 
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1 Product description 
The products in the Durethan C 38 series are co-
polyamides that have been specially developed for 
blown-film coextrusion. They satisfy the differing 
requirements made on the processing properties of 
the material and the final film. Every single batch of 
LANXESS film products is subjected to stringent 
quality control. This guarantees an exceptionally 
high degree of purity that is indicated by the let-
ter “F“ in the product name. 

2 Film grades 
The Durethan C film grades possess the typical 
properties of polyamide, such as a high abrasion 
resistance and toughness while displaying a high 
tensile strength and strain. As with all polyamide 
films, those in Durethan C 38 F have a very good 
barrier effect against oxygen, nitrogen, carbon diox-
ide and aroma substances which is important for 
food packaging applications. These grades comply 
with the common food contact regulations. For more 
detailed information see www.durethan.com. 

2.1 Durethan C 38 F 
Durethan C 38 F is a medium-viscosity co-
polyamide which does not contain any additives or 
processing aids. The high transparency and good 
thermoforming properties of Durethan C 38 F mean 
that it is used preferentially for embedded PA layers 
in multi-layer blown film coextrusion, such as in PE-
x-PA-x-PE composite films (x = tie layer). With Dure-
than C 38 F as the embedded central layer, it is also 
possible to produce blown films in greater thick-
nesses and with greater transparency than when 
general-purpose PA 6/66 co-polyamides are used. 

Co-extruded blown film produced with Durethan 
C 38 F generally displays good, uniform thermoform-
ing behavior, without any thin points in the machine 
direction, as can sometimes occur with PA-PE flat 
film composites. 

2.2 Durethan C 38 FA 
Durethan C 38 FA is a lubricated Durethan C 38 F 
with particularly good adhesion and sliding friction 
properties (A = lubricant). Films made from Durethan 
C 38 FA are slightly more supple and have better 
surface slip properties than similar films made from 
Durethan C 38 F. 

Moreover the processing aid (A) improves the flow 
properties of the granules and their processing 
properties overall. Durethan C 38 FA can be con-
veyed in a stable manner at high screw speeds and 
can be processed with a lower drive power than the 
non-lubricated Durethan C 38 F. 

The problems that are sometimes encountered in 
the extrusion of non-lubricated PA granules at higher 
screw speeds, in the form of bubble formation and 
hence holes in the film due to entrapped air, have 
not so far been seen with Durethan C 38 FA. Like 
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Durethan C 38 F, Durethan C 38 FA is used primarily 
for the embedded PA layer of multi-layer co-
extruded blown film. In terms of transparency and 
thermoforming properties, Durethan C 38 FA and 
C 38 F do hardly differ from each other. 

In contrast to Durethan C 38 F, Durethan C 38 FA is 
also the material of choice for thicker PA outer layers 
on asymmetric PA-PE co-extruded blown film in 
thicknesses of 35 µm and above. Smooth passage 
through the machine (i.e. stick-slip properties) can be 
considerably improved through efficiently-coordinated 
conditioning (see section on "Processing"). 

2.3 Durethan C 38 FAM 
In addition to lubricant "A", Durethan C 38 FAM also 
contains the particularly effective additive "M", which 
gives the polyamide especially high flexibility. As an 
embedded layer in an application-ready state, the 
films achieve a level of softness that is otherwise 
only possible with well conditioned films. Films with 
C 38 FAM are thus highly suitable for thermoform-
ing, in which process they stand out due to their 
particularly high drawing ratios and even stretching. 

With regard to other properties and applications the 
product corresponds to C 38 FA. 

2.4 Durethan C 38 FKS 
Durethan C 38 FKS is a nucleated and lubricated 
Durethan C 38 F used preferentially for the PA outer 
layer of asymmetric PA-PE co-extruded blown film. 
The nucleation leads to controlled crystallization with 
fine spherulite formulation in the PA layer. This pro-
duces what is generally a permanent increase in 
both the temperature resistance for welding and the 
stick-slip properties for smooth passage through the 
machine. The non-nucleated co-polyamides of Dure-
than C 38 F can lead to blockages and cause stick-
ing problems on the sealing tool with thin PA outer 
layers of less than 35 µm on account of their low 
tendency to crystallize. 

2.5 Durethan C 38 FKAM 
Durethan C 38 FKAM is a nucleated Durethan 

C 38 F which contains a special lubricant additive to 
give even better stick-slip properties than Durethan 

C 38 FKS for the PA outer layer of co-extruded 
blown films (see Table 2). The additional lubricant 
means that PA-PE composite films produced with 
Durethan C 38 FKAM are somewhat more flexible 

and smoother than those incorporating Durethan 

C 38 FKS. Moreover these films mostly show a bet-
ter curl behavior. 

In the Gelbo-flex test and the puncture strength test, 
films in Durethan C 38 FKAM generally display 
somewhat better results than films produced in the 
other Durethan C 38 F products. 

3 Delivery form and storage 
Durethan C 38 F products are supplied dry and 
ready to process in the form of cylindrical granules. 
The packaging is moisture-tight and  – depending 
on the type of packaging (bags, octabins, silo) – 
guarantees a shelf life of at least 4 respectively 
12 months, provided the containers are neither 
opened nor damaged. The containers should be 
stored in a dry and frost-free place. Material that has 
been stored at a low temperature, such as in un-
heated storage rooms, must be warmed up to room 
temperature prior to processing in order to prevent 
processing problems such as the condensation of 
moisture on the granules and other irregularities 
caused by excessive cooling. 

4 Processing advice 
Durethan C 38 F products are supplied dry and 
ready to process. Normally it will not be necessary to 
pre-dry the granules. Standard single-screw extrud-
ers can be used for film extrusion. Of the different 
screw designs available, single-flighted three-section 
screws with a relatively flat cut and a length of 24 to 
28 D have proved successful (Table 1). 

The screws that have been developed more re-
cently, with shearing and mixing sections, frequently 
offer a better performance than conventional three-
section screws. These so-called SM screws gener-
ally ensure highly effective plastication, including at 
high output rates. Machine builders currently have 
state-of-the-art CAD concepts at their disposal for 
designing screws for polyamide following specifica-
tion of the raw material data, such as viscosity 
curves with the melt viscosity (Pa·s) plotted against 
the shear rate (s-1), and the standard processing 
temperatures (see Fig. 1). Experience has shown 
that the best melt temperature is between 240 and 
255 °C. The optimum processing temperature is 
ultimately determined by the appearance and stabil-
ity of the melt. If orange-peel-like marks develop in 
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certain sections of the PA layer in the machine direc-
tion, then this will generally be because the film-
blowing die is too cold at this point, leading to partial 
freezing phenomena in the PA melt channel. The 
individual heating zones should have reached the 
processing temperature roughly half an hour before 
the unit is started up. A successful approach in prac-
tice is to start with processing temperatures that are 
approximately 10 °C higher in order to minimize the 
danger of the screw or die being damaged during 
start-up. To ensure better homogenization of the melt 
and reinforce the necessary pressure build-up it is 
recommended that screen packs be incorporated 
between the end of the screw and the die connection. 

The following screen packs have proved successful: 

 2 coarse supporting screens with 100 to 
256 meshes/cm² (or 25 to 40 meshes/inch) 

 3 fine screens with 2500 to 4900 meshes/cm² 
(or 120 to 180 meshes/inch) 

Care must be taken to ensure that the moisture con-
tent of the granules to be processed does not in-
crease through absorption of moisture from the air, 
otherwise processing problems may result. The 
moisture content upon delivery is max. 0.06 %, so 
the granules should not therefore be left in the open 
hopper for more than an hour. 

 

Tried-and-tested screws 

Screw diameter D [mm] 45 60 90 

Flight depth delivery section [mm] 1.8 … 2.0 2.4 … 2.6 3.0 … 3.2 

Compression 
Flight depth delivery section to flight depth feed section 

 
1:3.6 … 1:4.0 

 
1:3.6 … 1:4.0 

 
1:3.8 … 1:4.2 

Selection break down 
Screw length L = 24 … 28 D 

Feed section 
0.3 … 0.4 L 

Compression section 
0.2 … 0.25 L 

Delivery section 
0.4 … 0.5 L 

Table 1 Tried-and-tested screws 

When Durethan C 38 F products are processed by 
blown film coextrusion, particular attention should be 
paid to a streamlined design of the multi-layer blow-
ing head in order to ensure an optically flawless film. 
Experience has shown that the die gap on the annu-
lar die is best set at between 0.4 and 0.6 mm for PA. 
Score marks running in the machine direction of the 
film are almost always due to deposits in the die 
gap. This is why this part of the blowing head should 
be checked very carefully prior to production in each 
case, and cleaned where necessary. The coextru-
sion blown film die ought to be easily to dismantle, in 
order to permit cleaning of the die gap. 

With asymmetric PA-PE co-extruded blown film in-
corporating PA in the outer layer, which is generally 
cooled with air, the film often displays an undesir-
able tendency to curl towards the inside of the tube 
(= PE sealing side), even when use is made of Dure-
than C 38 F co-polyamides, such as Durethan 

C 38 FKS and C 38 FKAM for PA thicknesses of up 
to 35 µm or C 38 FA for PA layers with a layer thick-
ness in excess of 35 µm. 

"Inline" conditioning (= moistening) of the composite 
tubular PA-PE film has proved a successful means 
of reducing this tendency to curl – either in a con-
tinuous process employing a hot water bath at 50 to 
60 °C, with a residence time of 3 to 7 s, or through 
steam treatment. Since water has a higher surface 
tension, at 69 mN/m, than PA film, at 52 to 
54 mN/m, a surfactant must be added to the water 
batch in order to achieve uniform humidification 
without the formation of water droplets. If no indus-
trial (non-foaming) surfactants are available, stan-
dard washing-up liquid can be used (approximately 
1 liter per 100 liter water bath). 

Conditioning the outer PA layer of PA-PE co-
extruded blown film brings about a long-term im-
provement in key properties of the film: 

 Reduced tendency to curl 
 Smoother passage through the machine 
 Better resistance to buckling fracture 
 Better dimensional stability 
 Improved softness and suppleness 
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Conditioning with warm water or steam primarily trig-
gers post-crystallization and hence shrinkage in the 
co-polyamide outer layer, which leads to a reduction 
in, or even a reversal of, the tendency to curl. 

The optimum conditioning configuration must be 
established for each individual composite film thick-
ness. The PA outer layer additionally requires mois-
ture in order to obtain the typical properties of PA. 
An excessively dry PA outer layer, which will inevi-
tably result in co-extruded PA-PE blown film without 
controlled "inline" conditioning, frequently leads to 
an increased tendency to buckling fracture in vac-
uum packaging. The PA film requires a moisture 
content of 2.5 to 2.8 %, which corresponds to the 
equilibrium state in a standard climate, by way of a 
natural "plasticizer". 

A simple sealing test can be performed in order to 
check whether the PA layer has absorbed too much 
moisture or not. The seal seam must not display any 
moisture bubbles in the PA layer. If there are mois-
ture bubbles, then the intensity of the conditioning 
must be reduced, e.g. by shortening the exposure/ 
immersion time or by reducing the temperature of 
the water bath. If conditioning is to be performed in a 
water bath, then the distance from the immersion 
bath to the winder should be as long as possible in 
order to give the film sufficient time to dry. It may be 
necessary to use a hot air shower (< 80 °C) to dry 
the surface of the film. The PA side of the film may 
not contain any surplus or perceptible surface mois-
ture at the winder and under no circumstances 
should a wedge of water form in the winding gap, 

since this would result in optical defects (water 
marks) on the film. 

With symmetric co-extruded blown film, such as 
PE-x-PA-x-PE or PE-x-PA-EVOH-PA-x-PE compos-
ites (x = tie layer), it is not possible, or indeed nec-
essary, to condition the embedded PA layer(s), be-
cause these layers are embedded in the dry state 
between two layers of PE. They are less prone to 
buckling fracture in this position and are also pro-
tected against mechanical damage. This means that 
composite films with an embedded PA layer offer 
greater gas barrier security and a clearly improved 
resistance to buckling fracture than asymmetric 
PA-PE composite films with an outer layer of PA. 
The best material to use for the embedded PA lay-
ers is the non-nucleated co-polyamide, Durethan 

C 38 F (see Fig. 2). 

Experience has shown that the PE partner products in 
blown film coextrusion with Durethan C 38 F fall within 
an MFI range (190 °C/2.16 kg) of approximately 0.3 to 
2.6 g/(10 min) while the coupling agent products 
come within an MFI range of some 3 to 5 g/(10 min). 

5 Recycling 
Single-sort films of this type which do not contain 
any harmful substances can be mechanically recy-
cled after use. Films containing harmful substances 
can be chemically or thermally recycled. Parts 
should be marked in accordance with 
DIN ISO 11469. The identification mark for films of 
this type is as follows: 

>PA 6/IPDI< 
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6 Viscosity curves 

 

Fig. 1 Melt viscosity curves Durethan C 38 F (valid for all variation of the C 38 F series) 
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7 Reference data, film properties for Durethan C 38 F series 

Properties Test 
condition 

Units Standards C 38 F C 38 FA 
C 38 FAM 

C 38 FKS C 38 FKAM

Melting temperature  °C ISO 11357-1, -3 212 212 212 212 

Viscosity number  cm³/g ISO 307 190 190 190 190 

Thermal conductivity  W/(m·K) ISO 8302 0.2 0.2 0.2 0.2 

Specific heat  kJ/(kg·K)  1.5 1.5 1.5 1.5 

Density  kg/m³ ISO 1183 1130 1130 1130 1130 

Film properties 

Static + slide friction 1   DIN 53375     

Film vs. film µ stat 
 µ dyn 

   0.6 
0.36 

 0.39 
0.36 

0.36 
0.22 

Film vs. steel µ stat 
 µ dyn 

   0.2 
0.16 

 0.19 
0.17 

0.18 
0.15 

Tensile test on mono cast film (m.d.) 2 

Young’s modulus  MPa ISO 527 1200 1200 1200 1200 

Yield stress  MPa ISO 527 40 40 40 40 

Yield strain  % ISO 527 5 5 5 5 

Stress at break  % ISO 527 300 … 400 300 … 400 300 … 400 300 … 400

Strain at break  MPa ISO 527 70 70 70 70 

Gas permeability at 23 °C, layer 25 µm ² 

Oxygen (O2) 2 
at 0 % r.h. 
at 50 % r.h. 
at 90 % r.h. 

bard²m
³cm
⋅⋅

DIN 53380 
60 … 70
30 … 40

110 … 120

60 … 70 
30 … 40 

110 … 120 

60 … 70 
30 … 40 

110 … 120

60 … 70
30 … 40

110 … 120

Carbon dioxide (CO2) 2 at 0 % r.h. 
bard²m
³cm
⋅⋅

DIN 53380 230 … 280 230 … 280 230 … 280 230 … 280

Nitrogen (N2) 2 at 0 % r.h. 
bard²m
³cm
⋅⋅

DIN 53380 10 … 12 10 … 12 10 … 12 10 … 12 

Water vapor 
25 µm film 

at 85 % r.h. 
d²m

g
⋅

 DIN 53122 40 … 50 40 … 50 40 … 50 40 … 50 

r.h. = relative humidity 
1 measured on PA-x-PE blown coex film (30-10-50 µm) air-cooled and in-line water bath conditioned at 50 °C PA outer layer 30 µm 
2 measured on 50 µm mono-cast film, manufactured at 90 °C chill roll temperature 

Table 2 Reference data, film properties Durethan C 38 F series 
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8 Recommendations for the selection of grades 

 

Fig. 2 Recommendations for Durethan grades frequently-used for composite films 

 

                                                      

This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without warranty, and 
this also applies where proprietary rights of third parties are involved. Our advice does not release you from the obligation to verify the 
information currently provided - especially that contained in our safety data and technical information sheets - and to test our products as to 
their suitability for the intended processes and uses. The application, use and processing of our products and the products manufactured by 
you on the basis of our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold in 
accordance with the current version of our General Conditions of Sale and Delivery. 

Trial Products (grade designations beginning e.g. with the codes DP, TP, KL or KU) are sales products at the developmental stage (trial 
products). For this reason, no assurances can be given as to type conformity, processability, long-term performance characteristics or other 
production or application parameters. No definitive statements can be made regarding the behavior of the product during processing or use. 
The purchaser/user uses the product entirely at his own risk. The marketing and continued supply of this material are not assured and may 
be discontinued at any time. 
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