Advanced Materials

Electrical Insulation Materials

HUNTSMAN

Araldite® Trickle Impregnation System

Araldite® CY 236 100 pbw
Aradur® XB 5979 30 pbw

Liquid, 2-component trickle impregnation system,
solventless and free of DDM.

Impregnation and mechanical reinforcement of highly stressed electric
motor windings for ratings up to about 500 W.

Applications

Trickle process using any of the common impregnation equipment.

Application method

Produces homogeneous winding impregnation with excellent mechanical
and dielectrical properties.
Very good adhesion.

Edition: October 2012
Replaces Edition: May 2004

Features



Product data

(guideline values)

Araldite® CY 236

Liquid, modified Epoxy Resin based on Bisphenol A.

Viscosity at25°C ISO 12058 mPa s 1200 — 1600*
Epoxy content ISO 3001 Eag/kg 5.7-6.0"
Density at 25°C ISO 1675 g/cm? 1.15
Flash point ISO 1523 °C 182
Vapour pressure at 20°C (Knudsen) Pa <10?

Aradur® XB 5979 Liquid, formulated Amine Hardener.
Viscosity at25°C ISO 2555 mPa s 120 — 200"
Density at25°C ISO 1675 g/cms3 ca.1.0
Flash point ISO 1523 °C >112
Vapour pressure at 20°C (Knudsen) Pa <10?
*Specified range

Storage Store the components in a dry place according to the storage conditions stated on the
label in tightly sealed original containers. Under these conditions, the shelf life will
correspond to the expiry date stated on the label. After this date, the product may be
processed only after reanalysis. Partly emptied containers should be tightly closed
immediately after use.
For information on waste disposal and hazardous products of decomposition in the event
of a fire, refer to the Material Safety Data Sheets (MSDS) for these particular products.
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Method / Processing

(guideline values)

The trickle method of applying solvent-free Araldite epoxy impregnating resin systems is
suitable for insulating the round-wire windings of any axially symmetrical coil with
windings parallel to the coil's axis.

This very economical impregnation method is mainly used for insulating and reinforcing
the motor windings of smaller electrical power tools and household appliances. Besides
facilitating simplified design, it is processed under favourable conditions and opens the
way to efficient, automatic production.

The process guarantees homogeneous distribution of the impregnation mix, thus
enhancing the balance of the component. The excellent mechanical and dielectric
properties of the Araldite epoxy trickle resin systems - even at increased service
temperatures and severe dynamic loads - contribute to a higher service life of the
impregnated components.

The Trickle Method

Preheat the stator or rotor to 120-130°C for the impregnation process.

Mount it in a fixture for rotation at 15-20 rpm. Incline the axis at 15-20° to the horizontal.
Trickle carefully the prepared resin/hardener mix onto the upper end of the winding.
When it strikes the hot winding, the mix will become very fluid and flow into the winding
under the influence of gravity, capillary action and centrifugal force. All air will be expelled
from the winding as the mix penetrates.

When the mix reaches the lower end of the winding, discontinue trickling and shift the
unit’s axis to the horizontal. Continue rotation in this position until the mix has gelled and
solidified. This procedure keeps the mix from dripping off, thus minimising losses and
cleaning work. A post-cure at an elevated temperature (= 30 min at 130°C) is
recommended.

The length of time required for impregnation up to gelling of the mix depends on the size
of the winding, the diameter of the wire and the reactivity of the impregnation system as
well as the preheating temperature of the windings. It is advisable to run preliminary tests
to establish the exact cycle time and resin quantity required per winding. With ideal
settings up to 600 units can be impregnated per hour, depending on the trickling
equipment used and the size of the given winding.

Processing

Compatibility between the wire enamel and the trickling resin system can vary among
wires of different manufacturers even for enamels with the same chemical structure.
Where doubt exists, always run a few practical tests before starting regular production.
To enhance heat dissipation in the winding - especially in the case of high power ratings
and heavy wire diameters - fillers can be added to the trickle impregnation resin system.
The amount added depends on the final properties required and on the processing
capabilities of the trickle impregnation equipment used. For example, certain automatic
trickle units are capable of processing only impregnation systems with viscosities lower
than 2000 mPa-s. The viscosity can be adjusted by preheating the mix to about 40°C in
the storage tank.

Additional points
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Processing / Electrical Properties

(guideline values)

Viscosity increase
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Fig.4.1: Viscosity increase at 25°C
(measurements with Hoeppler)
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Fig.4.3: Geltime measured with Gelnorm Fig.4.4: Geltime at thin layer as a function of
Instrument as a function of temperature
temperature (measurements on heating plate)
(ISO 9396)
Dielectrical Determined on standard test specimen at 23°C
Properties Cured for 3h at 80°C + 3h at 130°C
Breakdown strength (2 mm plate) IEC 60243-1  kV/mm 18-20
Electrolytic corrosion IEC 60426 grade A-1
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Fig.4.5: Loss factor (tan §) and dielectric Fig.4.6: Volume resistivity (p) as a function of
constant (er) as a function of temperature
temperature (measurement voltage: 1000 V, IEC 60093)
(measurement frequency: 50 Hz, IEC 60250)
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Mechanical and Physical Properties

(guideline values)

Determined on standard test specimen at 23°C
Cured for 3h at 80°C + 3h at 130°C

Tensile strength ISO 527 MPa 65-75
Elongation at break ISO 527 % 5-7
E modulus from tensile test ISO 527 MPa 2300 - 2800
Flexural strength ISO 178 MPa 105-115
Surface strain ISO 178 % 8-9
E modulus from flexural test ISO 178 MPa 2250 - 2650
Impact strength ISO 179 kJ/m? 25-35
Glass transition temperature (DSC) ISO 11357-2 °C 90 - 105

Water absorption (specimen: 50x50x4 mm) 1SO 62
30 min at 100°C % by wi. 0.40-0.50

Decomposition temperature (heating rate: 10K/min)
DTA °C > 350
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Legal Note

Huntsman Advanced Materials
(Switzerland) GmbH
Klybeckstrasse 200

4057 Basel

Switzerland

Tel: +41 (0)61 299 11 11
Fax: +41 (0)61 299 11 12

www.huntsman.com/advanced_material
s

Email:

advanced materials@huntsman.com
1SO 9001

REGISTERED

16.0ctober 2012

Huntsman Advanced Materials warrants only that its products meet the specifications agreed with the
user. Specified data are analysed on a regular basis. Data which is described in this document as
‘typical' or 'guideline' is not analysed on a regular basis and is given for information purposes only. Data
values are not guaranteed or warranted unless if specifically mentioned.

The manufacture of materials is the subject of granted patents and patent applications; freedom to
operate patented processes is not implied by this publication. While all the information and
recommendations in this publication are, to the best of Huntsman Advanced Material’s knowledge,
information and belief, accurate at the date of publication, nothing herein is to be construed as a
warranty, whether express or implied, including but without limitation, as to merchantability or fitness for
a particular purpose. In all cases, it is the responsibility of the user to determine the applicability of such
information and recommendations and the suitability of any product for its own particular purpose.

The behaviour of the products referred to in this publication in manufacturing processes and their
suitability in any given end-use environment are dependent upon various conditions such as chemical
compatibility, temperature, and other variables, which are not known to Huntsman Advanced Materials.
It is the responsibility of the user to evaluate the manufacturing circumstances and the final product
under actual end-use requirements and to adequately advise and warn purchasers and users thereof.
Products may be toxic and require special precautions in handling. The user should obtain Safety Data
Sheets from Huntsman Advanced Materials containing detailed information on toxicity, together with
proper shipping, handling and storage procedures, and should comply with all applicable safety and
environmental standards.

Hazards, toxicity and behaviour of the products may differ when used with other materials and are
dependent on manufacturing circumstances or other processes. Such hazards, toxicity and behaviour
should be determined by the user and made known to handlers, processors and end users.

Except where explicitly agreed otherwise, the sale of products referred to in this publication is subject to
the general terms and conditions of sale of Huntsman Advanced Materials LLC or of its affiliated
companies including without limitation, Huntsman Advanced Materials (Europe) BVBA, Huntsman
Advanced Materials Americas Inc., Huntsman Advanced Materials (UAE) FZE, Huntsman Advanced
Materials (Guangdong) Company Limited, and Huntsman Advanced Materials (Hong Kong) Ltd.
Huntsman Advanced Materials is an international business unit of Huntsman Corporation. Huntsman
Advanced Materials trades through Huntsman affiliated companies in different countries including but
not limited to Huntsman Advanced Materials LLC in the USA and Huntsman Advanced Materials
(Europe) BVBA in Europe.

All trademarks mentioned are either property of or licensed to Huntsman Corporation or an affiliate
thereof in one or more, but not all, countries.
Copyright © 2012 Huntsman Corporation or an affiliate thereof. All rights reserved.



