050209  Quiz  Characterization
a)  Sketch a diagram of a pinhole transmission camera with a film detector.  Sketch the 2D XRD pattern showing the direction of increasing 2 and the azimuthal angle .  For a sample with crystal planes oriented normal to the machine direction and with the machine direction at top dead center of the photograph sketch two reflections associated with these planes.  

b)  For the 2D pattern sketched in part "a", sketch two 1-D diffractometer traces, the first with the machine direction normal to the plane of detection and the second with the machine direction in the plane of the detection.  Show why these two traces differ using the figure in part "a".

c)  Give the Scherrer equation and explain how it can be used to determine the lamellar thickness.  How is the lamellar thickness related to the temperature of crystallization?

d)  Using the 2D sketch of part "a" explain how a radial plot of I versus  can be obtained using a computer program.  Sketch such an azimuthal plot for the reflection described in part "a".  Explain how this plot can be used to obtain the Herman's orientation function "f" for a sample with fiber symmetry.

e)  Explain how the degree of crystallinity can be determined from the 1-D diffractometer trace of part "b".  Is this value expected to be different from the value obtained from the DSC experiment we did earlier?
