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(1). Cite the relative Burgers vector-dislocation line orientations for edge,
screw and mixed dislocations. (5%)

(2). The metal rhodium has a FCC crystal structure. If the angle of
diffraction for the (311) set of planes occurs at 36.129 (first-order
reflection) when monochromatic x-radiation having a wavelength of 0.0711
nm is used, compute (a) the interplanar spacing for this set of planes, and
(b) the atomic radius for a rhodium atom. (8%)

(3). Determine the indices for the directions shown in the following cubic
unit cell: (8%)
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(4). An ECC iron-carbon alloy initially containing 0.10 wt% C is
carburized at an elevated temperature and in an atmosphere wherein the
surface carbon concentration is maintained at 1.10 wt%. If after 48 h the
concentration of carbon is 0.30 wt% at a position 3.5 mm below the

surface, determine the temperature at which the treatment was carried out.
(7%)

(5). (a) Cite the primary differences between elastic, anelastic, and plastic
deformation behaviors. (b) Cite five factors that lead to scatter in measured
material properties. (8%)

(6) (a) what is slip system? (b) Determine the slip system for the FCC
structure. (8%)

(7). 1If a hypereutectoid steel is slowly cooled from the austenite region, the
primary cementite crystals form a continuous layer in the austenile grain
boundaries. This brittle network seriously reduces the ductility of the steel
at room temperature. What heat treatment would be most effective in
removing this cementite network? (6%)




Bz &K%
) 8 & I’Ei:l.i)u”i]%i‘: ’f%z(\*&ﬁw 7@;@4% KA j‘% A

A
FUIARENAS TS MR ARV L AR ?"F; 5
N vpm gv,w%%j on , B2V e ?%i

0 E PV AEE W = T Yee (2 )

L TR VAT AR R E Vhes = T (w51 V&t EAR R
(%f2)) (% )

C 3477 B 6% T =1 (RFH ) 9P
&/f\/@‘ﬁj’lbp% Q5 = Dot = 7 )

€41 Y=ok T A0 BRI A= GR)
{'ﬁ?:?md\T,W@W‘é’jv?zw:?m/c(%jﬂmﬁéjgﬁ)

5. ﬁ%%‘% ,% /J (5/) | > S

a.riser (Gov) # |
b-c\m\l G5 .
C.ove (3w

A "ol shuts dm {orging
e, 2 — 71,{,C(/(’. ol

271 Dic coalinel ¢ figl — chamber ot = cadting M&cm&

| colel - chamber n0téel A o0 oo frpd W ESTE
O RA L7 PRy Tl <c>%$(«m+& (V5%
%5 Y (”%E%%ﬁ)gvjﬂ eyl . v

(:h \EVVF gjg n kit ¢ ;1’{’]‘%5,‘1)




& %8 ifﬂﬁi@% T&?{W@ﬁ@fr T%W%"Z’z #* A : 2? 2 |
bgw B8 wae awind Tk Bt A,
BB Lo B0 @146 1 At
WEBRE ( tuwe atroin) =7 (27°)
(n%ﬁ(*yfﬁ@b\ MM f/@ddc madrial
BE % @ friction 5 G400 0] B13 1545
HBe71D U= (%)
DX et iR Ay (Al werk) w=T k)

wdrH F=7 (2/4)

ST DY, R I Bt ty 0 pm B By
Vi e bRt A o, st o S 1B By 26
V7B ] tn=7 (270
1) G E 7 A= (%)

O B RE =1 (55
W) @ Ac=7 (%)

AR DEF L7 (> F)




