Technical Brief TB-218
Explanation of Creep versus Heat Distortion Temperature
OVERVIEW

DEFINITIONS

Creep and Heat Distortion Temperature (HDT) are both meaningful tools for comparing the
relative performance of thermoplastics and in designing parts.

Creep is defined by several ASTM test methods, the most pertinent to thermoplastics being contained
within ASTM D2990. These tests involve an applied load and a tensile or flexural fixture to measure any
change in the material’s dimensions while it is under load in an elevated-temperature environment.

FLEXURAL CREEP
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Heat Distortion Temperature (HDT) is a specific test described in ASTM D648 and ISO 75. A prescribed
load is applied to a sample and the surrounding temperature is raised until the sample deflects by
0.010”/0.25mm. This deflection temperature is also known as the ‘deflection temperature under load’
(DTUL) or ‘heat deflection temperature’; all are equally valid terms as long as the same test method is
being described.
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SIMILARITIES

Both creep and HDT involve elevated temperatures and an applied load. Both are valuable tools
for characterizing and comparing the relative physical properties of thermoplastic materials and
the environments in which they will be used.

DIFFERENCES

Creep relates to long-term fatigue, whereas HDT is a short-term test. There are multiple types
of creep testing, while there are only two HDT standards (ASTM D648 and ISO 75). Tensile,
flexural, compressive, and chemical resistance are the most common creep testing with
thermoplastics.

CASE STUDY
EXAMPLE

A small tractor roof: material selection based on HDT or
creep alone won’t determine how the final part will hold up
to increased temperature and direct sunlight while under
physical stress. Part design, thermoform design (twinsheeting), internal supports, or application of FRP/SMC on
the inside will affect how external stresses can deform the
final part while in the field.
While proper material selection is certainly important, the
overall design criteria have to be taken as a whole to make
an educated decision about how the completed part will
weather extended use.

CONCLUSION
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Materials and applications determine the proper use of creep or HDT data. The deflection
temperature test results are a useful measure of relative service temperature for a thermoplastics
when used in load-bearing parts. However, the deflection temperature test is short-term and
should not be used alone for product design. Other factors such as the time of exposure to
elevated temperature, the rate of temperature increase, and the part geometry also affect
performance.

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. Product not
intended for use as a heat resistant surface. Texture, product grade and other conditions may cause variations in appearance.
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