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Shore Hardness of Household Materials

Every day, getting up and going about our daily business is essential to having a good day. Then,
have you ever considered the importance that materials like elastomers, plastics, or fibers have
on our daily routine? Clipboards, erasers, rubber tires, and shoe heels are examples of materials
in which possessing the proper hardness is critical to its function. If a clipboard is too soft, it will
bend during use making writing on it impossible. Erasers need to be soft enough to remove
graphite from paper without destroying the paper, yet hard enough to retain its shape when used.
Shoe heels need to be hard enough to protect your feet and to support your body, yet flexible
enough to allow for comfortable walking.

What kind of testing would be ideal for determining this kind of hardness? The time-tested
method turns out to be Shore hardness testing. Shore hardness is performed using an instrument
called a durometer. A durometer consists of a probe tip made of hardened steel attached to a
force spring and read out gauge. An image of a Shore D durometer is shown in Figure 1.

When the probe tip is pressed into a sample, the force spring will
compress. This compressed displacement, combined with the known
stiffness of the spring and indenter tip geometry, allows for a hardness
value to be calculated and displayed on the read-out gauge. Shore
hardness is often designated by a letter or letters of the alphabet to
indicate what type of probe is being used. For example, Shore A uses a
truncated cone with a flat bottom while Shore D uses a sharp, non-
truncated cone. Choosing which scale to use depends on the hardness of
the material. If the material is soft like an elastomer or silicone, then
Shore A would be appropriate. If the material is stiff like vulcanized
rubber or cross-linked epoxy, then Shore D would be appropriate. Each
Figure 1. Image of a  scale covers only a certain range of material hardness and if a recorded
Shore D durometer value is at the extreme high or low ends of the scale, a different scale
should be used in order to obtain accurate results.

To demonstrate the usefulness of the Shore hardness testing, five household materials were
tested and reported in this application note. The tested materials are: packing foam, rubber eraser,
leather belt, the heel of a dress shoe, and cured epoxy. These materials were chosen because of
their ubiquity, household utility, and range of hardness values. Five measurements were taken on
each sample with the average results shown in Figure 2.
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Figure 2. Average Shore A (blue) and Shore D (red) hardness measurements of packing foam,
rubber eraser, leather belt, shoe heel, and cured epoxy.

From Figure 2, it can be seen that every tested specimen had a value for Shore A and Shore D
hardness with standard deviations, except for epoxy. The epoxy sample maxed out the Shore A
durometer, which resulted in a Shore A hardness value of 100. Due to this phenomenon, another
scale of shore hardness measurement should be made in order to precisely characterize the cured
epoxy just as it was done here using Shore D testing. It is also interesting to note the extremely
low Shore D hardness value determined for packing foam specimen. The average Shore D value
for this specimen was 2, which is low enough to warrant another scale measurement to better
quantify its hardness value. All of the other household material samples had intermediate and
different values of Shore A and Shore D hardness, which are in excellent agreement with our
intuitive impressions for the hardness of these materials from their intended household utilities.

In summary, Shore hardness is a quick and easy measurement and verification tool that can be
used to evaluate material hardness for specific applications. For instance, Shore hardness can
serve as a benchmark to the extent of polymer curing or as a gauge value to decide whether a
material is suitable for floor mat or shoe sole applications. Because the extent that soft, rubbery,
plastic and polymeric materials are used in everyday life, easy and reliable test methods like
Shore hardness are required to ensure that these materials are suitable for the intended consumer
use.
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