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1. INTRODUCTION

This document describes shortly the standard test methods used by Nolato for characterising
electrically conductive silicone materials. Detailed description is found in the document
within the (brackets).

2. DISPENSING MATERIAL PROPERTIES

2.1 Viscosity (Nolato FOU-04/5)

The viscosity of the two components and the mixed material is measured with a Physica
Rheolab MC1 rheometer equipped with a plate-to-plate system at share rate 10°*. The
distance between the two plates is 0,5 mm. Measurement is made at 23°C. The result is given
in Pas.

2.2 Electrical resistance (Nolato FOU-04/6 and Operating instruction R1 tester)

The mixed material is dispensed on a nickel-tin plated aluminium surface. The gasket is when
applicable formed as a Trishield gasket and cured at 100°C for 30 minutes. The electrical
resistance is measured with “Nolato R1” system. This is two flat electrodes 10 x 10 mm that
are pressed to the gasket with a force of 7,5 N and a distance of 10 mm. The result is given in
mOhm.

2.3 Adhesion (Nolato FOU-04/7)

The mixed material is dispensed on a nickel-tin plated aluminium surface. The gasket is when
applicable formed as a Trishield gasket and cured at 100°C for 30 minutes. The adhesion is
tested by peeling of the gasket by hand. The breakage should be inside the rubber and not at
the contact area to the metal surface.
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3. MECHANICAL PROPERTIES
All measurements are made on cured products at normal room temperature and humidity.

3.1 Density (I1SO 2781)
The density is calculated from weight of a cured gasket and the volume of water that the
gasket replaces when it is immersed into water.

Weigh a dry density bottle and stopper (M1). Ad the sample and weigh the bottle with the
sample (M2). Fill the bottle with water and weigh it (M3). Remove the sample from the bottle
and fill it with water only and weigh it (M4).

The density is calculated as (M2-M1)/((M4-M3)+(M2-M1)).
Result is presented in g/cm®.

3.2 Hardness (I1SO 7619)
The hardness is measured with a shore-type durometer. A defined needle is pressed to the
rubber sample. The penetration depth is measured and presented in degrees Shore A.

Measurement on solid rubber is made on a moulded cylindrical test piece with diameter 29
mm and a height of 12,5 mm. The piece is cured at 160°C for 6 minutes and post cured at
180°C for 4 hours.

Measurement could also be made on a press moulded sheet of 2 mm thickness The sample is
cut in three pieces that are stacked to reach the required sample height of minimum 6 mm.
The sheet is the preferred test method for dispensing materials.
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3.3 Tensile strength and Elongation at break (ISO 37)

Measurement is made on a dumb-bell shaped test piece, ISO 37 type 2, that is die-cut from a
press moulded sheet of 2 mm thickness. Before die cutting the sheet is cured at 160°C for 6
minutes and post cured at 180°C for 4 hours.

The tensile strength is the maximum tensile force recorded in extending the test piece to
breaking point, divided by original cross section area. Result is given in MPa.

The elongation at break is measured as the percentage of extension at the breaking point.

|

|
3.4 Tear strength (1ISO 34-1C)
Measurement is made on a crescent shaped test piece that is die-cut from a press moulded
sheet of 2 mm thickness. Before die cutting the sheet is cured at 160°C for 6 minutes and post
cured at 180°C for 4 hours.

The tear strength is the maximum force required to tear the test piece apart divided by the
original thickness. Result is given in N/mm.
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3.5 Compression set (1SO 815)

Measurement is made on a cylinder shaped test piece of diameter 13 and a thickness of 6,3
mm. The test piece is made by stacking die-cut discs from a press moulded sheet of 2 mm
thickness. Before die cutting the sheet is cured at 160° C for 6 minutes and post cured at
180°C for 4 hours.

Measurement could on solid rubber also be made by moulding a cylindrical test piece with
diameter 29 mm and a height of 12,5 mm.

The test piece is compressed 25 % of its original height and kept at elevated temperature for a
specified time. Nolato standard test condition is 100° C for 72 hours. The compression set is
calculated as the remaining deformation compared to the compressed length. The result is
given as percent at a given temperature and test time.

Compression set = (Initial height-aged height)/(Initial height-spacer height)*100.

3.6 Compression modulus (ISO 7743)

Measurement is made on a cylinder shaped test piece of diameter 25 and a thickness of 12,5
mm. The test piece is made by stacking die-cut discs from a press moulded sheet of 2 mm
thickness. Before die cutting the sheet is cured at 160°C for 6 minutes and post cured at
180°C for 4 hours.

Measurement could on solid rubber also be made by moulding a cylindrical test piece with
diameter 29 mm and a height of 12,5 mm.

The compression modulus is the force needed to compress the test piece 10 or 20 % of its
height divided with the original cross-sectional area and the compression strain. Result is
given in MPa.
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3.7 Flammability (UL94)

Test is made on 12x125 mm test pieces that are cut from a press moulded sheet. For moulding
and extrusion materials a sheet of 4 mm in thickness is used. Dispensing materials are press-
moulded to a 0,8 mm rubber layer on an aluminium plate of 2 mm in thickness. All test pieces
are cured at 160°C for 6 minutes and post cured at 180°C for 4 hours.

The flammability is tested at an external test institute, SP in Boras. The test pieces are put on
fire with a gas burner. The burning time and glow time and flaming drips are measured in
both vertical and horizontal position. The main classifications are slow burning in horizontal
burn (HB) and self extinguishing in vertical burn (V1) and quick self extinguishing in vertical
burn (\VV0).

4. ELECTRICAL AND SHIELDING PROPERTIES

4.1 Volume resistivity (MIL-G-83528C)

Measurement is made on a press moulded sheet of 2 mm thickness. The sheet is cured at 160°
C for 6 minutes and post cured at 180° C for 4 hours.

The resistance is measured with two 25,4 mm long electrodes that are pressed to the sheet
with a distance of 25,4 mm. Volume resistivity is calculated as the measured resistance times
the thickness of the sample.

The electrode as described above as specified by MIL-DTL-83528C paragraph 4.5.11 is at
Nolato called “Compashield R7 tester”

Measurement is made both as fresh and after heat ageing at 156°C for 48 hours.

Measurement can also be made on an extruded or moulded product. In this case the volume
resistivity is calculated as the measured resistance (Ohm) times the smallest cross section area
of the part between the electrodes (cm?) divided by the distance between the two electrodes
(2,54 cm).

4.2 Average shielding effect (Nolato modified MIL STD 285)

Measurement is made on a 0,8 mm high gasket dispensed on a 50x50x8 mm shield can in
aluminium. A network analyser, Agilent PNA E8358AR, is used to sweep from 0,3 up to 9
GHz and to compare the signal inside the shielded chamber with (V1) and without (Vo) the
shield. The shielding effect is calculated as SE= 20*log(Vo/V1).

Measurement is made both as fresh and after heat ageing in compressed state at 80° C for 72
hours and after damp heat ageing in compressed state at 70° C /97 % RH /72 h.
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4.3 Average shielding effect (Shieldingffectiveness test method cavity-to-cavity)

The conductive gasket is placed on a cavity platle two cavities of size 30x15x3 mm. The
separation wall between the two cavities is 5 mibewA cover is attached to the cavity plate
with bolts to close the cavities. One short cirediprobe is assembled in each cavity. A
network analyser is connected and used to feeghalsnto one of the cavities and to
measure interference inside the other cavity.

The shielding properties of the gasket is measurel® as the S21 response over the
frequency range from 0,3 up to 50 GHz. The shigldifiect is calculated as the difference in
the S21 response with and without a gasket sepgrtte two cavities. The result is normally
given as the average shielding effect in dB inftaguency range 0,3-20 GHz and 20-40 GHz
and 40-50 GHz.

Picture of gaskets to the left. A dispensed gaskgpically 1,3 mm in height. Moulded gasketsais=cut from
a sheet. Picture of test mechanics in the middigtukre of test fixture during measurement to thyhti

Measurements could be made both on fresh and agb@tg. Ageing is done on the clamped
fixture. Typical ageing condition is 85°C/85%RH 000 hours and 125° C for 1000 hours.



