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Ultramid® Flex:
A sustainable polyamide choice

The Ultramid® Flex F40L product family is a copolymer blend of polyamides made partially
bio-based content. These long-chain polyamides are ideal as PA12 replacements and are
suitable for:

* extrusion appllcatlons ¢ A portion of the raw materials are sourced from

, ) rapeseed ol
e mono-wall hose, outer hose jacketing and
. . ° 0 10- *

core tubes for multilayer air brake hose 25% average bio-bagga basen gentent
¢ industrial hydraulic, pneumatic and ex- @ Tay

haust hose —_—
Ultramid® Flex F40L copolymers have the i S
mechanical properties and chemical resis- 5%
tance needed for demanding hose applica- Al Fossil Carbon
tions, as well as provide superior adhesion 75%
to core Iayers which can eliminate the cost e | ower carbon footprint compared to PAG and PA6/66
and complexities of tie layers. « Appealing choice for sustainable product

* Determined by measuring the 14C/12C and 13C/12C
isotopic ratios using accelerator mass spectrometry as
described by ASTM D6866

Ultramid® Flex Ultramid® Flex Ultramid® Flex
F40L1 F40L F40L2

Tensile modulus, 23°C, MPa 820 496 345
Stress at break, 23°C, MPa 40 34 37
Strain at break, 23°C, % 189 162 228
Tensile modulus, 130°C, MPa 132 118 105
Stress at 20% strain, 130°C, MPa 6.7 6.3 5.2

Izod notched impact strength, 23°C, KJ/m? 73 104 112

Izod notched impact strength, -40°C, KJ/m? 7 4.5 4.6




Expanding the Ultramid® portfolio
for demanding applications

Lower Stiffness / Apolar Character
Higher Flexibility

Chemical resistance: e.g., Zinc Chloride
Lower water uptake compared to PA6

Less hydrogen bonding /
and PA66 - better dimensional stability

Lower degree of crystalinity

: - Towards Long-chain
Sustainability Aliphatic Polyamides

Partial bio-based content
e.g., PA6.10 / PA6.12 / PA11 / PA6.12

Key
advantages

¢ | ow moisture absorption ¢ Methanol resistance per

e Inherent flexibility SAE Jg44

. e Excellent adhesion to TPU,
¢ Resistance to road salt PAG. and PA{2

environmental stress cracking
(50% aqueous ZnCly) e Partial bio-based content (25%)



Ultramid® Flex:
Key features

¢ Soft long-chain polyamide ¢ Excellent toughness
with low water uptake e Good chemical resistance
Reduced moisture absorption Strong layer adhesion
Moisture Uptake
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Chemical resistance
SAE J844 - ZnCl; resistance Methanol chemical resistance (SAE J844)

* 50% aqueous zinc
chloride solution

e Tube samples were
immersed in 95%
methyl alcohol for
200 hrs at 24°C

¢ Tubing did not
show any evidence
of cracking

® Immersion of stressed
tube for 200 hrs at 23°C

o Ultramid® Flex XA3532
and PA12 tubes show no
evidence of cracking

e Ultramid® PAB tubes
failed within minutes
of immersion into zinc
chloride solution

Material with high transparency
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Ultramid® Flex:
Chemical resistance!

Ultramid® Ultramid®

1d®
Function Conditions U"Irfl";'d B40L c40L PA12
(PA6) (PA6/66)
Zinc chloride salt resistance 20°C na +
Nitric acid (30%)* strong acid RT, 1 days -- na
Na-hypochlorite dlsm.fe.o.tlon’ bleach, 70°C na +
oxidizing agents
. . weak acid, o
Acetic acid (10%) : . 70°C na +
cleansing supplies
Methanol (98%) alcohol RT, 60°C, 70°C na +
ok 1 hr at 40°C plus
n-Octanol fatty alcohol o4 hrs at 25°C na na
o 1 hr at 40°C plus

n-Heptane alkane o4 hrs at 25°C na na
NaOH (50%) alkaline stability 20°C na +
Fuel E10 nonpolar, aliphatic 60°C na (@)
HCL (2%) strong acid 70°C na +
Phosphoric acid . o ) )

(30%) strong acid 70°C na +
KEY:

+  resistance

- no resistance

O limited resistance
na not available

" unless otherwise noted, viscosity measurements, mechanical properties and dimensional changes were used to determine
chemical resistance
* 50 pm films were fixed in slide mounts (Diarahmen) and stored in 20 & 40 % aq. HNO; at room temperature

** 2 g/L solutions were prepared; %Weight change was used to determine chemical resistance, by comparing the initial and final
weight of granules
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For more information:
www.tubeandhose.basf.com

Contact:

Christopher Bradlee

Office: +1 (734) 324-6867
Mobile: +1 (734) 512-3527
christopher.bradlee@basf.com

THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAINED HEREIN ARE

PRESENTED IN GOOD FAITH, AND ARE BASED ON BASF'S CURRENT KNOWLEDGE AND

EXPERIENCE. THEY ARE PROVIDED FOR GUIDANCE ONLY, AND DO NOT CONSTITUTE

THE AGREED CONTRACTUAL QUALITY OF THE PRODUCT OR A PART OF BASF'S TERMS

AND CONDITIONS OF SALE. BECAUSE MANY FACTORS MAY AFFECT PROCESSING OR

APPLICATION/USE OF THE PRODUCT, BASF RECOMMENDS THAT THE READER CARRY OUT

ITS OWN INVESTIGATIONS AND TESTS TO DETERMINE THE SUITABILITY OF A PRODUCT FOR

ITS PARTICULAR PURPOSE PRIOR TO USE. IT IS THE RESPONSIBILITY OF THE RECIPIENT

OF PRODUCT TO ENSURE THAT ANY PROPRIETARY RIGHTS AND EXISTING LAWS AND

LEGISLATION ARE OBSERVED. NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED,

INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A

—_— PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA
OR INFORMATION SET FORTH HEREIN, OR THAT THE PRODUCTS, DESCRIPTIONS, DESIGNS,

Ry : - DATA OR INFORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL PROPERTY
~ . e RIGHTS OF OTHERS. ANY DESCRIPTIONS, DESIGNS, DATA AND INFORMATION GIVEN IN THIS
e —— e —_— PUBLICATION MAY CHANGE WITHOUT PRIOR INFORMATION. THE DESCRIPTIONS, DESIGNS,
: = . = DATA Y BASF HEREUNDER ARE GIVEN GRATIS AND BASF
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