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3.

What is the coordination number of the BCC and FCC crystal structure?

Please draw a picture to explain your answer. (10%)
Please explain the edge, screw and mixed dislocation. (15%)

Please explain the strengthening mechanisms in metal. (15%)

. At room temperature the electrical conductivity and the electron mobility for copper are 6.0 x

107 (Q-m) " and 0.0030 m%/ Vs, respectively. Please compute the number of free electrons

per cubic meter for copper at room temperature ° (20%)

A coil of wire 0.30 m long and having 200 turns carries a current of 15 A.

(a) What is the magnitude of the magnetic field strength H? (5%)

(b) Compute the flux density B if the coil is in a vacuum. (5%)
(Note: ¢ o is the permeability of a vacuum, 1.257 x 10" H/m) 7

(c) Compute the flux density inside a bar of titanium that is positioned within the coil. (5%)
(Note: The susceptibility shown in below Table.)

(d) Compute the magnitude of the magnetization M. (5%)

Reom-Temperature Magnetic Susceptibilities for Diamagnetic and
Paramagnetic Matarials

Digmagnetics Paramnagnetics

Suseepribility
X (vulieme}

Muterind (8T it Material

Alwminum oxide ~181 %1075 Adewinm 207 W
Caopper {56 x 10 Chrominm 333 % 107
Ciold ~344 % 107 Chirominm chloside 1.51 x w77
Meronry ~2.85 ® 177 i se sulfate 370 % 1w
Silicon ~{141 ¥ 10 Molvbderam 119 x W
Silver ~238 % 1073 Sofium BAS ¥ W
Sodinm chloride w141 x s Titaninm L& w
Zine — 136 % 107  Zireomium N
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6. Nitrogen from a gaseous phase is to be diffused into pure iron at 700°C. If the surface concentration
is maintained at 0.1 wt% N, what will be the concentration 1 mm from the surface after 10 h? The
diffusion coefficient for nitrogen in iron at 700°C is 2.5 x 10™! m%s, please utilize the below table of

error function to provide your answer. (20%)

Tabulation of Error Function Values

- 2 erfiz) z erfiz) 2. erfz)
O o .55 {.3635 i3 $.9340
a.025 40282 ELah 0.6030 1.4 €.9523
.05 0364 .63 86420 1.5 £.4661
o1 81125 .70 (.6778 1.8 £.9763
0.15 01,1680 075 07112 1.7 0.9838
0,20 023227 .80 0.7421 1.8 £$98%
6,25 02763 .85 .77 1.9 £.9928
330 {13286 $.90 0.7970 2.0 0.949353
.35 057 .85 8200 I . §.80581
048 94284 18 {13427 24 £.9003
0.43 (L4755 1.1 .8802 26 £.9908

0.50 0.5203 12 09103 28 0,999




