ENME 3400







Jeremy Roden
Assignment 2






Perfect score: 200 points
Chapter 3: Chrystal Structure in Materials
Due:
May 25, 2016 by beginning of class

Instructions: Solve the following problems. Enter numerical result and units in space provided on this cover sheet. Express results to at least three significant figures. Staple supporting hand-written work to this cover sheet.

[image: image1.png]Table 1 Characteristic Wavelength
of Common X-Ray Targets
Target | Ko A | KBA

Fe | 103801 | 1.75661
Ni | 165983 1.50013
Cu_[1.54247[1.39221
Zr [0.78804]0.70173
Mo [0.71144]0.63228
Cr_[ 229000 | 2.08487
Co [1.79026[162079





Prob. 1 (2 @ 10 per or 20 pts.)  An x-ray diffractometer (XRD) scan on a pure Ca sample results in a third peak at 2(c = 20.743421135575524 deg. 

Determine the x-ray target material and the x-ray K wavelength, . Refer to AA_Crystal Structures of Some Elements.pdf posted to zip folder. Also refer to Table 1 on right. Assume K radiation is fully attenuated.

x-ray target material: ________________

K wavelength_________________  

Prob. 2 (18 @ 10 per or 180 pts)  An entirely different XRD is ‘set up’ with a Ni target and filters to fully attenuate K radiation.

(a) Refer to Table 1 and determine the x-ray wavelength,  ________________

Using this entirely different XRD, scan of a pure but unknown element having BCC or FCC cubic crystal structure reveals 1st and 2nd peaks at 2(A = 43.978760590730708  deg. and 2(B = 51.234849007528382 deg., respectively. 

(b) Refer to AA_Crystal Structures of Some Elements.pdf posted to zip folder and determine the Unknown Element______________

With respect to the unknown element ID’d in 2(b):

(c) What is the cubic crystal structure? _____________

(d) What is the lattice constant? _____________

(e) How many atoms per unit cell? _____________

(f) What is the coordination number? _____________

(g) What is the atomic packing factor? _____________

(h) List the atom positions intersected by the (110) plane?  
_________________________________________________________________

List the atom positions intersected by the (111) plane? 
_________________________________________________________________ 
(i) What is the d111 interplanar spacing in Angstroms _____________ 
(j) What is the d220 interplanar spacing in Angstroms _____________

(k) What is the densest packed plane? _____________ 

(l) What is the theoretical density in kg / m3? _____________

(m) What is the published density in kg / m3? _____________

(n) What is the linear atomic density in atoms / mm for the [110] direction. _____________

(o) What is the linear atomic density in atoms / mm for the [111] direction. _____________

(p) What is the planar atomic density in atoms / mm2 for the (110) plane. _____________

(q) What is the planar atomic density in atoms / mm2 for the (111) plane. ____________
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