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INTRODUCTION During heat transfer, the energy that is stored in the intermolecular bonds between 
atoms changes. When the stored energy increases, so does the length of the molecular 
bond. As a result, solids expand in response to heating and contract on cooling; this 
response to temperature change is expressed as its coefficient of thermal expansion. The 
linear thermal expansion coefficient relates the change in temperature to the change in 
a material’s linear dimensions. It is the fractional change in length of a bar per degree of 
temperature change. 

TEST METHOD Testing for the coefficient of linear thermal expansion is best described by ASTM D696. This test 
method is intended to provide a means of determining the coefficient of linear thermal expansion 
of plastics by using temperature extremes to change molecular energy within the material. 

Example:

The linear thermal expansion of a 4’ X 8’ sheet of KYDEX® 100 from 30°F to 70°F can be found 
by using the linear thermal expansion equation. Linear thermal expansion is comprised of three 
basic things; change in temperature, original length, and coefficient of linear thermal expansion. 
In this case KYDEX® 100 is the material being used and its coefficient of linear thermal expansion 
may be found from the chart listed below (4.15*10-5). The following is a set-up to find the final 
dimension of the 8’ sheet at 70°F. 

∆L = Lo*(a*∆t)                                      	 ∆L = 96”*((4.15*10-5 in/in/°F)* 40°F)
∆L = Change in length                                      	 ∆L = 0.15936”                                                 
Lo = Initial length (96”)                                     	 Lo + ∆L = Lf
α = Coefficient of linear thermal expansion      	 96” + 0.15936” = 96.15936”                                                        
∆T = Change in temperature (40°F)

The final length of the KYDEX® 100 8’ sheet is just barely over 8’ at 70°F, but the change in 
length is still noticeable and needs to be considered when installing the sheet. Without factoring 
in linear thermal expansion many problems may occur after installation due to fluctuations in 
temperature. 

(∆L / Lo) = α∆T

This is the fractional change 
in length, which is a natural 

quantity to use.

Different substances expand 
by different amounts. An 
experimental expansion 

coefficient is necessary to 
quantify expansion.

The change in temperature 
determines the fractional 

change in length.
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For further information on thermal expansion and a thermal expansion calculator, visit: 
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/thexp.html

Coefficient of Thermal Linear Expansion
Product Machine Direction Transverse Direction

(in/in)/°F        (mm/mm)/°C (in/in)/°F        (mm/mm)/°C
KYDEX® 100 4.15*10 -5  7.47*10 -5 4.67*10 -5    8.41*10 -5

KYDEX®  430 4.14*10 -5  7.45*10 -5  4.14*10 -5   7.45*10 -5

KYDEX®  5555/5555MB 3.68*10 -5 6.63*10 -5    3.98*10 -5 7.16*10 -5

KYDEX®  6200 4.24*10 -5   7.64*10 -5    4.73*10 -5 8.51*10 -5

KYDEX®  6503 3.81*10 -5  6.85*10 -5    3.98*10 -5 7.16*10 -5

KYDEX®  T/TMB 4.14*10 -5 7.45*10 -5    4.38*10 -5 7.88*10 -5

Because we cannot anticipate or control the many different conditions under which this information and our products may be used, we do not guarantee the applicability of the accuracy of 
this information or the suitability of our products in any given situation. Users should conduct their own tests to determine the suitability of each product for their particular purposes. Data in 
the physical property table represents typical values and are to serve only as a guide for engineering design. Results are obtained from specimens under ideal laboratory conditions. Right to 
change physical properties as a result of technical progress is reserved. THE PRODUCTS DISCUSSED ARE SOLD WITHOUT WARRANTY OF MERCHANTABILITY OR FITNESS FOR 
A PARTICULAR USE, EITHER EXPRESSED OR IMPLIED, EXCEPT AS PROVIDED IN OUR STANDARD TERMS AND CONDITIONS OF SALE. Buyer assumes all responsibility for loss 
or damage arising from the handling and use of our products, whether done in accordance with directions or not. In no event shall the supplier or the manufacturer be liable for incidental or 
consequential damages.  Also, statements concerning the possible use of our products are not intended as recommendations to use our products in the infringement of any patent. Consult local 
code and regulatory agencies for specific requirements regarding code compliance, transporting, processing, recycling and disposal of our product. Texture, product grade and other conditions 
may cause variations in appearance.

This information supersedes all previously published data.


