
YOUNGS MODULUS OF NYLON ESSAY

If all three of these experiments were to be perfect then the final Young's Modulus value would be the same in each, so
this will be a good test of how much my.

Length was 0. With the measurement for the diameter being 0. Otherwise if the typical stress one would apply
is outside the linear range the material is said to be non-linear. The graph of each experiment can be found on
the next three pages. Other unintentional variables will also be present in the experiment, notably the
cross-sectional area of the nylon wire, which will decrease as more strain is applied and the material stretched.
Other elastic calculations usually require the use of one additional elastic property, such as the shear modulus ,
bulk modulus or Poisson's ratio. It can be experimentally determined from the slope of a stressâ€”strain curve
created during tensile tests conducted on a sample of the material. The problem now encountered is that the
straight line portion of my graphs contains only four point plots. Anomalous Results In general, the effect of
anomalous results on this experiment was very limited. Probably the most significant point where an error
could have been made was the measurement of cross-section area. This is especially important when
considering the point at which the nylon ruptured on each occasion, as it may have been weakened through
human intervention at some point in the experiment. Region of Elasticity This region of the graph is identified
as the part where the points most closely appear to form a straight line. Not to be confused with[ edit ]
Material stiffness should not be confused with these properties: Strength : maximal amount of stress the
material can withstand while staying in the elastic reversible deformation regime; Geometric stiffness: a global
characteristic of the body that depends on its shape, and not only on the local properties of the material; for
instance, an I-beam has a higher bending stiffness than a rod of the same material for a given mass per length;
Hardness : relative resistance of the material's surface to penetration by a harder body; Toughness : amount of
energy that a material can absorb before fracture. Breaking Point. These wires are suspended side-by-side
from a fixed rigid support. As Engineering Stress does not take into account cross-sectional area changes, this
will prevent me from damaging the nylon with repeated micrometer readings, and hence my values for area
will always remain the same. After this point the curve will begin to drop, representing the necking region and
the approach to breaking point. In solid mechanics , the slope of the stressâ€”strain curve at any point is called
the tangent modulus. There are many possible reasons for the premature breakage and it most likely lies down
to a random error where the cause could not be documented, possibly a knock that the nylon received pushing
it beyond its true rupturing point. This is the point at which the material has weakened to rupturing point and
displays the stress required to break the material. These materials then become anisotropic , and Young's
modulus will change depending on the direction of the force vector. Hence, the force required to increase the
length of a thin wire of steel is much larger than that required for aluminum or copper. For example, carbon
fiber has a much higher Young's modulus is much stiffer when force is loaded parallel to the fibers along the
grain. It should however be noted that my graphs all seem to suggest earlier breaking points occurred than
should perhaps have been expected, and also that the modal average breaking point was much lower at  This
was most probably a reading error, as no other results appear to be affected in this way. In this experiment, the
nylon withstood a greater amount of stress before rupturing, however with still no necking region visible, I
have to declare the results for breaking point inconclusive. I am therefore going to conduct an experiment very
similar to that of the original ones, but applying weights in intervals of 10g 0. Now, we place a small weight in
both the pans to keep the wires straight and note the vernier scale reading. It would be a good idea to repeat
the investigation of the elastic region two more times so that greater accuracy can be achieved by calculating
an average final value from the three experiments. Directional materials[ edit ] Young's modulus is not always
the same in all orientations of a material. Steel , carbon fiber and glass among others are usually considered
linear materials, while other materials such as rubber and soils are non-linear. Any anomalies that were found
tended to be small and insignificant, with no huge deviations from the trend of results. As the value for each
extension differ, so will the percentage uncertainty. This means that metals require a large force to produce a
small change in length. In order to attempt to reduce the number of errors that will affect the results of the
investigation during the implementation of the practical, the following steps will be taken, in addition to the
experiment being repeated three times as already mentioned above: Micrometer should be checked before
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each use to make sure it lies on the zero value when fully closed. Enough readings were taken in each
experiment to clearly highlight where anomalies had appeared, allowing these values to be discounted and
therefore not influence any results or averages where applicable.


