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Thermal properties are important elements for establishing the processing conditions of

a plastic material and service temperature of finished part.

It is important to preview all possible thermal properties; melting point, heat deflection
temperature, coefficient of linear thermal expansion, thermal conductivity and long-term heat
ageing resistance prior to design.

1. Melting point (Melting temperature, Tp,)

Thermoplastic materials are classified into amorphous and semi-crystalline polymers.
The latter has both a crystalline region and an amorphous region in the final product.
The melting point is the temperature at which the crystalline region melts with significant
volume expansion.

At the temperature of a melting point or higher, the plastic becomes molten and starts the
flow process.

The melting point (ISO 3146) is useful information to set up processing temperatures and
also determine the temperature at which it exists in a solid state.

KEPITAL has excellent strength and modulus due to its relatively high crystallinity (65 %)
in the final product.
(cf. the crystallinity depends on process conditions)

Type T_(°C)
PP 165
POM copolymer 165
FPOM homopolymer 175
PAG 220

Table 1. Melting points of thermoplastics

2. Specific heat

Specific heat refers to the calories required to raise the temperature of a unit mass of
material by one degree.

For KEPITAL, it increases gradually from an ambient temperature up to 150°C, and then
drastically increases at its melting point.

At temperatures exceeding the melting point, the specific heat in a molten state is exhibited.
The specific heat of KEPITAL is 0.35 kcal/kg - K in the solid state at an ambient temperature
and 0.63 kcal/kg - K in the molten phase.

3. Heat deflection temperature

The heat deflection temperature (ISO 75) is the temperature at which specimen exhibits
flexural deflection of 0.25 mm under a prescribed load and is used for evaluating relative
heat resistance for a service temperature.

4. Coefficient of linear thermal expansion(CLTE)

A plastic expands when temperature increases.

If a material is used in a broad range of temperatures or if both plastic and metal parts are
either assembled or molded together, the CLTE is very important in determining tolerance,
interference, dimensional changes and in forecasting part failure.
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The changes in the flow direction for KEPITAL F20-03 and FG2025 are shown in Figure 1.
The CLTE of F20-03 is higher than that of FG2025 since the glass fiber in FG2025 is aligned
to the flow direction while injection processed, the CLTE in the parallel to flow direction is
lower than that in the perpendicular to flow direction.
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Figure 1. Length changes of KEPITAL F20-03 and FG2025
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Figure 2. Linear expansion coefficients of KEPITAL
(perpendicular to flow direction)

The linear expansion coefficients of KEPITAL in temperature range are shown in Figure 2.

CLTE of F10 to F30 in standard unfilled grades are very close, so influence of molecular
weight is not expected to be considerable.
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5. Thermal conductivity

Unlike metals, most thermoplastic materials are insulators with a low thermal conductivity.
The thermal conductivity of KEPITAL standard unfilled grades is 0.31 W/m - K in its solid
state.

6. Heat aging

The heat resistance of a plastic may be obtained from measurement of melting point, heat
deflection temperature and linear expansion coefficient.

The service temperature of plastics should be determined from long-term heat aging
experiments.

When a plastic is continuously exposed to evaluated temperature, the mechanical properties
gradually deteriorate.

Since the degree of property deterioration depends upon environmental factors such as
temperature, stress, and time, it is necessary to select a KEPITAL grade upon

the designated environmental condition.

Figure 3 shows retention rates of tensile strength of KEPITAL F20-03 compared with its
initial tensile strength in the air for a long period time.
The long-term thermal property of F20-03 is stable up to 100°C.
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Figure 3. Heat aging resistance of KEPITAL F20-03

-4 - KOREA ENGINEERING PLASTICS CO..LTD.



www.kepital.com

Another method for determining the long-term heat resistance of a plastic is RTI (Relative
Temperature Index) of the UL 746B Standard.

The value shown on a UL card indicates the temperature at which at least 50 % of initial
property values are maintained after 100,000 continuous hours.

Table 2 lists RTI for the electrical properties, impact strength and mechanical strength of
KEPITAL F20-03 and FG2025.

Grade Electrical With impact W|tho_ut impact
strength mechanical strength
F20-03 110 °C 95 °C 100 °C
FG2025 105 °C a0 °C 95 °C

Table 2. RTI of KEPITAL F20-03 and FG2025
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Mapo-daero 119 (Gongdeok-dong) Hyeoseong Bldg.
Mapo-gu, Seoul, Korea

Tel 82-2-707-6840 ~ 8, Telefax 82-2-714-9235

KEP Americas

106 North Denton Tap Road Suite 210-202 Coppell,
TX 75019, USA

Tel +1 888 KEPITAL, Telefax +1 888 537-3291

KEP Europe GmbH
Rheingaustrasse 190-196 D-65203 Wiesbaden, Germany
Tel +49 (0)611 962-7381, Telefax +49 (0)611 962-9132

KEP China

A1905, HongQiao Nanfeng Plaza, 100 Zunyi Road,
Shanghai, China

Tel +86 21 6237-1972, Telefax +86 21 6237-1803

Disclaimer: The information contained in this data sheet is based on our current knowledge and experience, so it
may change as new knowledge and experience becomes available. This information is based on only above-
mentioned product produced in Korea Engineering Plastics Co., Ltd. (“KEP”) through relevant test methods and
conditions and doesn'’t relate to any products made of this product with the inclusion of other additives, such as
processing aids or colorants. This information should not be construed as a promise or guarantee of specific
properties of this product described or its suitability for a particular application, so users make their own
determination as to its suitability to their purposes prior to use this product. It is the sole responsibility of the users
to investigate whether any existing patents are infringed by the use of this product. This product is not intended
for use in medical and dental implants and users should meet all safety and health standards. KEP makes no
warranty and assumes no liability in connection with any use of this information.
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