
1  General information

The information given in this publi-
cation is based on our current  
knowledge and experience. In view 
of the many factors that may affect 
processing and application, these 
 data do not relieve processors of  
the responsibility of carrying out 
 their own tests and experiments; 
neither do they imply any legally 
binding assurance of certain prop-
erties or of suitability for a specific 
purpose.

The information given relates to 
 unreinforced, unmodified base grades 
(eg, Ultramid® A3K and B3S,  
Ultraform® N 2320, Ultradur® B 4250).  
Reinforced and impact-modified 
 grades may behave slightly different-
ly. For example, glass-fibre reinforced 
Ultraform® is less resistant to hot 
water than unmodified grades, or 
impact-modified Ultra products may 
be more prone to swelling in polar sol-
vents, fuels and oils than unmodified 
 ones.

If you cannot find the information 
you require here, please contact our 
Technical Centre.

2  Column headings

wt.  %: Figures under this heading 
refer to the concentration in wt. %  
of (unless otherwise stated) an  
aqueous solution of the substance; 
SS re fers to a saturated solution of 
the substance; a blank means the 
information given relates to the pure 
substance.

°C: The temperature at which the 
given data is valid. RT means  
“room temperature” which is taken 
to be between 15 °C and 35 °C.

 Notes: Miscellaneous information 
 such as references to other publi-
cations, figures, permeability data 
(diffusion coefficient at 20 °C, D20; 
permeability at 50 °C, P50) is given 
 here. Values are written in scientific 
notation, eg, 2.5E-9 means 2.5 x 
10-9.

The degree of saturation wt/ws of a 
specimen after a given time can be 
 found from the expression:

wt = 2.256 Dt ws s 

where: 
wt =  increase in mass at time t  

(in s)
ws = increase in mass at saturation
s = wall thickness in cm
D = diffusion coefficient in cm2/s
t = time in seconds

The above formula can also be  
used to determine the diffusion  
coefficient for a particular chemical 
substance by measuring the rate of 
absorption.
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3  Symbols used to describe the 
chemical resistance

+ : Resistant. Only slight changes to 
weight, dimensions, properties. Ac-
cording to current knowledge, the 
medium causes no irreversible  
damage to the polymer.

○ : Limited resistance. Noticeable 
change in properties. Prolonged 
exposure to the medium may cause 
irreversible damage (eg, polymer 
degradation). 

– : Not resistant. Medium attacks 
polymer and/or causes environmen-
tal stress-cracking within a short 
time. Irreversible damage.

S : Plastic dissolved by the  
chemical.

Number after the resistance 
symbol: This number refers to the 
mass increase after the polymer 
specimen has been saturated. The 
values given are only rough values 
and refer to unreinforced grades. 
The actual weight change depends 
on the grade of plastic and its  
crystallinity. The percentage change 
in length can be taken as being 
roughly a quarter of the percentage 
weight change.
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Overview of the chemical resistance of Ultramid®, Ultraform® and Ultradur®

Rating Ultramid® Ultraform® Ultradur®

Very resistant Aliphatic and aromatic  Aliphatic and aromatic Aliphatic and aromatic 
 hydrocarbons hydrocarbons hydrocarbons 
 
 Alkalis Alkalis Brake fluids 
 Brake fluids Alcohols Ethers, esters 
 Ethers, esters Brake fluids Greases 
 Greases Ethers, esters Ketones 
 Ketones Greases Fuels (gasoline, diesel) 
 Fuels (gasoline, diesel) Ketones Paints 
 Paints Fuels (gasoline, diesel) Acids (dilute) 
 Lubricants Paints  
  Detergent Lubricants 
   Detergent 
 Detergent Water up to approx.100 °C Water up to approx. 40 °C

Not resistant Halogens (fluorine,  Halogens (fluorine,  Alkalis 
 chlorine, bromine, Iodine) chlorine, bromine, iodine)  
   Halogens (fluorine,  
 Mineral acids and  Nitrous gases chlorine, bromine, Iodine) 
 certain organic acids Oxidants  
  Acids Water above approx. 60 °C 
 Oxidants Sulfur dioxide  
 Phenols 
 Zinc chloride solutions Concentrated zinc chloride  
  solutions at elevated  
  temperature

Solvent for the resin  
 
1. Room temperature Formic acid (> 60 %) Fluorinated solvents Fluorinated solvents 
 Fluorinated solvents (eg, hexafluoroisopropanol) (eg, hexafluoroisopropanol) 
 m-Cresol 
 Phenol 
 Sulfuric acid (96 %) 
 
2. Elevated temperature Benzyl alcohol N-methylpyrrolidone Phenol 
 Glycols Dimethylformamide Dichlorobenzene 
 Formamide
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Fig 1:  Creep behaviour of Ultramid® B5 in air and  
various chemicals at 23, 40 and 50 °C.
Test specimens: DIN 53455, no. 3, made from  
extruded sheet.
1 air, 23 °C/50 r.h. 3 hydrochloric acid, pH 1.5, 
2 water (distilled), 23 °C   23 °C
 4 Nikanil W Extra, 5 %, 50 °C
 5 transformer oil, 50 °C
 6 amyl alcohol, 23 °C
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Fig 3:  Creep behaviour of Ultramid® A4K in a boiling  
1 : 1 Glysantin®/water mixture at 106 °C. 
Test specimens: 118 mm x 13 mm x 8 mm (initially dry). 
Weight increase at saturation (150 h): 
11.5 %.
a = creep-to-rupture curve;  = strain
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Fig. 4:  Mechanical data after immersion in  
1 : 1 Glysantin/water mixture at 108 °C and 130 °C.
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Fig 2:  Creep behaviour of Ultramid® A and B grades in 
acetone at 23 °C.
Test specimens: DIN 53455, no. 3.
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Fig 5:  Creep behaviour of Ultramid® A and B grades in 
glycerol at 23 °C.
Test specimens: DIN 53455, no. 3
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Fig. 7:  Creep behaviour of water-saturated  
Ultramid® B5 pipes in isopropanol at 70 °C
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Fig. 8:  Creep behaviour of Ultramid® B grades in M15 
fuel (85 : 15 gasoline/methanol), in water and in 23/50 
standard atmosphere.
Test specimens: DIN 53455, no. 3
1 Ultramid® B3S, B5 (conditioned at 23 °C/50 r. h.)
2  Ultramid® B3S (dry) in premium-grade gasoline at  

23 °C
3 Ultramid® B3S (dry) in M15 fuel at 23 °C
4 Ultramid® B3S (initially dry) in water at 23 °C
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Fig. 6:  Ultramid® A3HG7 Black and B3WG7 Black
Resistance to engine oil (Elf XT 3341) at 150 °C
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Fig. 9:  Relative increase in weight of Ultramid® grades 
in M15 fuel (85 : 15 gasoline/methanol) at 50 °C.
Cs ( %) is the relative increase in weight at saturation.
Test specimens: DIN 53455, no. 3
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Fig. 11:  Creep behaviour of Ultramid® A and B in  
methanol.
Test specimens: DIN 53455, no. 3; temp.: 23 °C
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Fig. 12:  Absorption of hydrochloric acid by Ultramid® B3 
as a function of the pH at 40 °C.
Test specimens: disks (Ø 60 mm x 1 mm) injection-
moulded with a cold mould
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Fig. 10:  Ultramid® A3HG7 Black and B3WG7 Black
Resistance to fuel mixtures at 70 °C: Fluid C (50 %  
isooctane + 50 % toluene); Fluid O (85 % Fluid C + 15 % 
methanol).
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Fig. 15:  Change in impact and flexural strength of  
Ultramid® A3EG10 Black 564 in contact with silicone oil 
at 80, 110 and 140 °C (measured at 23 °C)
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Fig. 16:  Relative loss in weight of Ultramid® A3K Black 
464 (dry) at 120 °C in a 10-5-mbar vacuum.
(GLC analysis of volatile matter: 80 % oligomers,  
7 % water).
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Fig. 14:  Creep behaviour of Ultramid® in silicone oil  
AK 1000 (Wacker)
Test specimens: DIN 53455, no. 3



26

  

Time [days] 

D
ep

th
 o

f w
at

er
 p

en
et

ra
tio

n 
[m

m
] 

10 

1 

0.1 
1 10 100 1000 10000 

ϑ (°C)  100

60 

23 

Fig. 17  Penetration of water into Ultramid® B at 23,  
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Fig. 19:  Variation in torsional shear modulus of  
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(DIN 53445)
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Fig. 20:  Time-to-failure of dry PA 66 in 37.5 % zinc 
chloride solution under a tensile stress of 70 MPa as 
a function of the viscosity number (DIN 53727, H2SO4 
96 %).
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Fig. 18  Creep behaviour of Ultramid® in distilled water 
at 23 °C
Test specimens: DIN 53455, no. 3
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Fig. 21:  Creep behaviour of stabilized high-molecular-
weight PA 66 (dry and 2.7 % water content) in 37.5 % 
aqueous zinc chloride solution at 23 °C
Test specimens: DIN 53455, no. 3
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Fig. 23:  Immersion of Ultraform® N 2200 G53 in water 
at 40 °C
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Fig. 22:  Immersion of Ultraform® N 2320 003 in water.
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Fig. 24:  Immersion of Ultraform® in engine fuels at  
50 °C
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Fig. 28:  Stress at break of Ultradur® after immersion in 
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Fig. 27:  Yield and breaking stress of Ultradur® after im-
mersion in M15 fuel at 23 °C and 80 °C
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