EVONIK

Polyimide P84°
High-performance coating

Technical brochure

Evonik. Power to create.



Polyimide P84°

Introducing Polyimide P84°
high-performance coatings:

High thermal stability

Polyimide P84° has no melting point, but a glass transition tem-
perature well above 300°C, thus providing exceptional heat
stability.

No curing necessary

Polyimide P84° is a fully imidized polymer of a high molecular
weight, thus eliminating the need for a curing stage. The poly-
imide coating is ready after the solvent has evaporated.

Soluble Polyimide

Polyimide P84° is soluble in highly polar solvents like DMF, NMP,
and NEP, making it easy to apply polyimide films with state-of-
the-art processing technologies.

Excellent chemical resistance

Because of its chemical stability against organic solvents, oils, and
fuels, coatings with Polyimide P84° are the right choice for de-
manding applications.

Good adhesive strength
Polyimide P84° forms a strong bond on a variety of surfaces such
as glass, metals, and ceramics.



Polyimides, a materials class with a

success story

Evonik Industries is an innovative German company,
with speciality chemicals as its core business. As the
technological leader in high-performance polymers,
we supply Polyimide P84° as solution in organic sol-
vents. Polyimide P84° imparts excellent heat resis-
tance to films and coatings.

Polyimides are well known for their remarkable heat
stability and creep resistance, even at elevated tem-
peratures of 250°C or higher, so they are the right
choice of plastic for commercial or technical applica-

tions and where demands on temperature resistance
are high.

Why choosing Polyimide P84° coatings?

Solution for challenging

demands

Polyimide P84° has availed itself in demanding elec-
tronic and semiconductor applications, where it
serves as an insulating layer or chemical barrier.
Filled with solid lubricants such as graphite or mo-
lybdenum disulfide, Polyimide P84° films function
as anti-friction coatings in bearings or guidances,
such as are used in the automotive industry.

In engineering applications, coatings of Polyimide
P84° are used for smoothening rough metal
surfaces and preventing the product from sticking
on the rollers.




Simple processing guaranteeing success

Processing and recommendations

Polyimide P84° is delivered as a viscous solution; it ~ Avoid exposing freshly applied coatings to ambient

is easily dilutable to the appropriate viscosity with air. Under humid conditions, they become turbid be-

a solvent. Some of the solvent can be replaced with  cause the polymer precipitates as it absorbs moisture

non-solvents of a lower boiling point to optimize from the air. After being left at 80°C for 30 minutes,

the characteristics during drying. the coating will be dry enough to be handled. A

Polyimide P84° can be applied using, among other  forced-air furnace will remove residual solvent. Heat-

processes, casting, dipping, spin-coating, spraying,  ing up to 250°C with a ramp of 1-5K/min is recom-

or roller-coating. mended. Heat-sensitive substrates can be dried at far
lower temperatures.
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Recommended drying cycle
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Temperature program of a forced-air furnace
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o 120 130 for removing residual solvents in coating
complexes of approximately 10um thickness.

May have to be adapted for multiple (i.e.,

thicker) coatings or heat-sensitive substrates.

Softening temperature as a function of residual solvent
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There is a strong relationship between
the softening temperature of the coating
and the concentration of residual sol-
vent. For this reason, it is very important
to remove it completely to take full ad-
vantage of the excellent thermal proper-
ties of Polyimide P84°.

Where is Polyimide P84° applied successfully?

 Semiconductor and electric industry — Polyimide P84° coatings as insulation
layer or chemical barrier protect valuable parts and components.

 Automotive industry — Anti-friction-coatings in bearings and guides made of

Polyimide P84° reduce friction, wear and noise.

* Engineering applications — On rough metal parts, Pl-coatings provide smooth
and mechanically resistant surfaces for stable processes and easy cleaning

properti

es.



Outstanding properties

Polyimide P84° solution is produced in strong polar
solvents such as DMF (dimethylformamide), NMP
(N-methylpyrrolidone), or NEP (N-ethylpyrrol-
idone). There are two types of Polyimide P84° avail-
able, which differ in their chemical composition,

Selected properties

Benefitting from Polyimide P84° coatings

and thus have different glass transition temperatures
(Tg). The standard product is Polyimide P84° Type
70, with a Tg of 315°C, compared to the high tem-
perature version Polyimide P84° Type HT, with a Tg
of 360°C. The latter is available only in DMF.

Property Unit Value
Solid content % 25-27
Viscosity Pa.s 50-80
Glass transition temperature (Tg) °C 315-360
Molecular weight (Mw) | GPC (SEC), relative calibration, PS-standards g/mol 175,000
Molecular weight (Mn) | GPC (SEC), relative calibration, PS-standards g/mol 75,000
Polydispersity | GPC (SEC), relative calibration, PS-standards - 2.3
Decomposition temperature °C >550
10% Weight loss | air °C 525
10% Weight loss | nitrogen °C 570
Melting point °C no
Limiting oxygen index (LOI) | ASTM D2863, 25um film % O, 38
Dielectric strength | DC, Electrical properties tested on 50um thick film V/pm 415
Dielectric strength | AC, 50Hz V/pm 280
Dielectric constant | AC, 50Hz, absolutely dry - 3.5
Dissipation factor | AC, TkHz - 0.001
Volume resistivity Q.m 10"
Refractive index | 650-770nm, DIN 53481 and DIN 53483 - 1.68
Thermogravimetric analysis
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Excellent chemical resistance

List of tested substances

Concen- Residual
tration ~ Temperature Time Tenacity
Acids [%] [°C/°F] [h] [%]
Sulphuric Acid 1 55/131 1000 90
5 20/68 1000 95
5 95/203 100 65
10 20/68 100 95
20 20/68 1000 85
20 50/122 100 85
70 20/68 100 70
Nitric Acid 10 20/68 100 95
30 20/68 100 85
30 50/122 24 85
Hydrochloric Acid 10 95/203 10 50
20 50/122 24 75
37 20/68 10 85
37 20/68 100 55
Acetic Acid 100 20/68 1000 95
Formic Acid 85 20/68 1000 85
Benzoic Acid saturated | 95/203 10 95
saturated | 20/68 1000 95
Oxalic Acid saturated | 20/68 1000 100
Organic solvents
Aceton 100 20/68 1000 95
Perchloric ethylene 100 70/158 168 100
Benzene 100 20/68 1000 100
Benzine 100 20/68 1000 100
Ethylene glycol 100 20/68 1000 95
Bases, salts and other substances
Sodium hypochlorite 0,4 20/68 10 100
Sodium chlorite 0,5 20/68 10 100
0,5 50/122 10 100
Sodium chlorate 0,5 20/68 100 100
Hydrogen peroxide 0,5 20/68 100 100
Sodium hydroxide 5 20/68 10 30
Ammonium hydroxide 5 20/68 10 30
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Legal References

This information and all further technical advice is
based on our present knowledge and experience.
However, it implies no liability or other legal respon-
sibility on our part, including with regard to existing
third party intellectual property rights, especially
patent rights. In particular, no warranty, whether ex-
press or implied, or guarantee of product properties
in the legal sense is intended or implied. We reserve
the right to make any changes according to techno-
logical progress or further developments. The cus-
tomer is not released from the obligation to conduct
careful inspection and testing of incoming goods.
Performance of the product described herein should
be verified by testing, which should be carried out
only by qualified experts in the sole responsibility of
a customer. Reference to trade names used by other
companies is neither a recommendation, nor does it
imply that similar products could not be used.



