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1. VOLATILE COMPONENTS OF SILICONE MATERIALS

The volatile materials from silicone elastomers generally 
include low-molecular siloxane, moisture and cross-linker. 
It is very difficult to measure the volume of the moisture or 
the cross-linker because their amounts in Silicone are too 
low to be measured. Therefore, we only show the content of 
low-molecular siloxane. All silicone elastomers contain some 
low-molecular siloxanesuch as 04~020 (see Fig-1), whose 
contents are dependent upon each specific manufacturing 
process or raw materials being used. 
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VOLATILE COMPONENTS 
OF SARCON® SERIES 

* An electrical contact failure is, in most cases, caused by a high content ol the D13 ar lower.
*The clouding effect af glass ar mirror surface is, in most cases, caused by a high content af siloxane which is greater than D13.

We usually post-cure the produet, or use volatility-controlled raw material to reduce low-molecular siloxane to 
a sufficiently low level. 
SARCON® series is made of the volatility-controlled silicone elastomers.

2. EFFECT OF LOW VOLATILE SILOXANE

In the 1980’s, there was an electrical defect problem 
when a motor and a silicone rubber were in closed space 
or semi closed space. Alter the investigation, il was found 
thai silica was generated around the electrical contact 
part due to sparking, and then an electrical defect was 
caused. The volatile components of siloxane are cracked 
by the spark on the motor then the silica is generated.

3. CONTENTS OF THE LOW-MOLECULAR SILOXANE IN SARCON® GR • XR SERIES
(D4~D20 BY WT O/O)

4. CONTENTS OF THE LOW-MOLECULAR SILOXANE IN SARCON® SPG SERIES
(D4~D20 BY WT O/O)



BELLCORE TEST
• Reference: Bellcore TR-NWT-000930, section 10.3
• Results:

OUTGAS TEST
• Reference: ASTM E595
• Results:
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SILICONE OIL CONTENT 
OF SARCON® SERIES 

OUTGASSING AND TOTAL MASS 
LOSS AT SARCON® SERIES  

METHOD
Between one and live grams of each submitted sample was 
cut into small sections befare being placed into a clean, 
pre-weighed flask labeled ”Sample Flask” along with 100ml 
of hexane. The !lask was then stoppered up for a period 
of at least twelve hours. The solution from this initial flask 
was then poured into a second clean and pre-weighed flask 
labeled ”Residue Flask” which was then placed into a water 
bath at 80ºC for one hour to distill off the hexane. Upon 
completion of the water bath exposure, all sets of the flasks 
were baked in an oven for one hour at 100’C to ensure the 
complete evaporation of the hexane. The final mass of each 
!lask was then recorded such thai an amount of ”extractable”
silicone could be calculated for each sample. (Note: Any
extracted ”mass” was assumed to be silicone.)

METHOD
Random areas were carefully removed from the test 
specimen and weighed. The specimen was placed in a 
preformed, degreased container (boa!) and was then 
conditioned at 23’C and 50% relative humidity for 24 hours. 
Alter conditioning, the boa! and the specimen were weighed 
and placed in the specimen compartment in a copper 
healing-bar thai is part of the test apparatus. The copper 
healing-bar was then placed in the vacuum chamber, which 
was !hen sealed. The vacuum chamber was evacuated to 
a vacuum of at least 5.0 x 10 -5 torr. The healing-bar was 
raised to a temperature of 125’C. This caused the vapor 
from the heated specimen to stream from the hole in 
the specimen compartment. The vapor passed through 
the collector chamber where the vapor condensed on 
a previously-weighed and independently temperature-
controlled, chromium-plated collector plate thai was 
maintained at 25’C. After 24 hours, the test apparatus was 
cooled and the vacuum chamber was then re-pressurized 
with a dry, inert gas. The specimen and the collector plates 
were weighed. The TML and CVCM percentages were then 
determined. After the specimen was weighed to determine 
the TML, the WVR was determined by conditioning the 
specimen at 23’C with 50% relative humidity for 24 hours. 
The specimen was again weighed and the WVR was 
calculated. 
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RELIABILITY OF 
OF SARCON® SERIES 
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THICKNESS OF SARCON® 
MATERIALS /
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SARCON® 
STANDARD TYPE
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TEST METHOD OF THERMAL CONDUCTIVITY BY ASTM 
D2326 EQUIVALENT 

STANDARD

SARCON®
TEST METHOD
TEST METHOD OF THERMAL 
CONDUCTIVITY BY ISO 22007-2

TEST METHOD: FTM P-1612 (HOT DISK METHOD) 

1. METHOD
The probe of which the thermal conductivity is known is put 
on the specimen. Then the hot wire is given constant electric 
power.

2. PRINCIPLE
A thermal conductivity is given by the equation below.

3. APPARATUS

TEST METHOD: FTM P-1620 
(HOT WIRE METHOD) 

1. METHOD
The probe of which the thermal conductivity is 
known is put on the specimen. Then the hot wire 
is given constant electric power.
Thermal conductivity is calculated by software 
for calculation. 
Specimen : Thickness -- 0.1 to 2.0 mm 

Width x Length -- Min. 120 x 60 mm

2. PRINCIPLE
A thermal conductivity is given by the equation below. 3. APPARATUS
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STANDARDMETHOD OF THERMAL
RESISTANCE BY ASTM D5470
EQUIVALENT
TEST METHOD: FTM P-3050 (TIM TESTER METHOD) 

1. PRINCIPLE

Thermal Resistance

TEST METHOD OF THERMAL RESISTANCE AND THERMAL 
CONDUCTIVITY BY ASTM D5470 MODIFIED 

TEST METHOD: FTM P-3030 (GUARDED HOT PLATE METHOD FOR REFERENCE) 

2. MEASURING EQUIPMENT
Analysis Tech TIM Tester 1300 
The Analysis Tech TIM Tester 1300 automatically 
includes the overall estimated accuracy with the thermal 
impedance data. This measuring equipment conforms 
to the test method ASTM D5470, Thermal Transmission 
Properties of Thermally Conductive Electrical lnsulation 
Materials with the most recent revision . 

1. PRINCIPLE
Thermal Resistance

THE MEASUREMENT BY THE QUANTITY OF COMPRESSION THE MEASUREMENT BY THE LOAD 

Thermal Conductivity
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SARCON®
TEST METHOD
TEST METHOD FOR THERMAL RESISTANCE 

TEST METHOD: FTM P-3010(TO-3 METHOD) 

1. TEST METHOD

1) Punched-out specimen in TO-3 package is located between a transistor
and heat sink, and secured with screws the position (A),using a screwdriver.
2) 20 Watt power is applied to the transistor.
3) After three minutes, the thermal resistance is calculated based on the
foliowing formula (B).

2. PRINCIPLE
Formula for Thermal Resistance calculation.

3. APPARATUS

TIM TESTER METHOD AND HOT DISK METHOD 
AS  STANDARD. 
CURRENT STANDARD TEST METHOD; 

• Hot Disk method for Thermal Conductivity testing
• TIM-Tester method for Thermal Resistance testing

BACKGROUND
• Hot Wire method was ineffieient to test over 4 W/m-K material for Thermal Conduetivity due to unstable
Contaet Thermal Resistance, and it was worse than TO-3 method in 2000.
• Guarded Heater method was more efficient than TO-3 method, so it was defined as Fujipoly standard
method in 2002.
• After that, Hot Disk method and TIM-Tester method were both defined as latest Fujipoly standard method
due to so reliable in 2012.

1) HOT DISK METHOD FOR THERMAL CONDUCTIVITY (TC) MEASURING
[ Advantage ] The measured TC does not depend on the specimen’s surface-roughness and hardness due to
wide measuring range. And it is more stable than Hot Wire method.
[ Disadvantage] Specimen’s dimensions, 50 sq-mm x 7mm thickness is so big that the measured TC is a little 
different from the true ane.

2) TIM TESTER METHOD FOR THERMAL RESISTANCE (TR) MEASURING
[ Advantage ] The measured TR can be close to the true TR due each specimen’s thickness.
[ Disadvantage ] The measured TR depends on the specimen’s surface-roughness or hardness, and it is not stable.
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TEST METHOD FOR THERMAL RESISTANCE 
BY FUJIPOLY ORIGINAL 

( TEST METHOD OF COMPRESSION FORCE BY 
ASTM D575-91(2012) 

TEST METHOD OF VISCOSITY BY ASTM D1824 - 95(2010) 
MODIFIED 

1. TEST METHOD
Compression test in which the force required to cause a 
specified deflection is determined.

1. TEST METHOD
Covers the measurement of SARCON’s viscosity 
at low shear rates.

2. APPARATUS

[Note] 
Measuring Form in Place Gap Filler type: 
The specimen is pressed till setting a gap, and then waiting for the load to settle down. Setting a gap: 
0.5mm or 1.0mm.

2. TEST CONDITION

3) HOT WIRE METHOD FOR TC MEASURING.
[ Problem ] The measured TC is unstable depending on the specimen’s surface-roughness due to fixed-point 
type thermocouple.

4) GUARDED HEALER METHOD MODIFIED ASTM D 5470 FOR TR MEASURING.
[ Problem ] The measured TR is lower than the true ane because it is impossible to prevent heat dissipation 
from the Aluminum blocks which hold the specimen. It is also unstable under continuous compression depen-
ding on specimen’s deformation which comes from small difference in hardness and modulus.
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