COEFFICIENT OF THERMAL
EXPANSION

Large temperature gradients can be detrimental to the gel coat of FRP booms. Major swings in
environmental conditions of the boom can lead to cold cracking in the gel coat and in some cases into the
resin itself. The coefficient of thermal expansion, a, for a linear approximation is given by equation 1'
where AT is the thermal gradient, Li the original length, and AL the change in length due to thermal
expansion.
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WBC booms are made from a fiber reinforced epoxy resin and polyester gel coat. Table 1 shows the
thermal expansion coefficients of both of these base materials. It should be noted that the polyester gel
coat is expected to increase over three times more than the fiber reinforced epoxy since the original length
and temperature gradient will be constant for both materials. Therefore o can be directly compared to
represent the difference in the increase of length of the two materials and shows to be 3.5 times larger for
polyester than for the reinforced epoxy. The number further skews when fiber orientation is considered.

Material o
in/in/°F x 10-6 cm/cm/°C x 10-5
Epoxy (glass reinforced)’ 20.0 3.6
Epoxy3 30.0 5.4
TP Polyester® 69.0 12.4
Epoxy w/E glass reinforced longitudinally’ 3.7 0.66
Epoxy w/E glass reinforced Transversely® 16.7 3.0
Stainless Steel’ 6.4-10.4 1.1-1.9

Table 1 — Coefficient of thermal expansion of typical plastics

thttp://www.ndted.org/EducationResources/CommunityCollege /Materials /Physical Chemical/ThermalEx

2 http://www.edl-inc.com/Plastic%20expansion%20rates.htm Accessed on 02/19/2008
3 ibid
4 ibid
5 Callister, William. “Materials Science and Engineering, an Introduction.”
Wiley Publishing, 7% edition. Page A20
¢ ibid

7 http://www.handvharmancanada.com/TheBrazingBook/comparis.htm Accessed on 02/20/2008

481 Texas Central Parkway = PO Box 20667 = Waco, Texas 76702-0667 = 254-776-1695 =
Fax 254-776-2556
Www.wacoboom.com




