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1. An #-ray diffracbomnecer recopder chart for an element which
hee eirther che BEC or the PCC cryecal stryuckture sSheWE diffzpotitn
peaks ag the Ecllowing 28 angles: 40, FE, 71, B&.EB, 109.4 and

114 .7. Tae wawrelengoh of the incowming x-vay uged was 0.151 om.

a. Determins the cubic stoucture nt che elemont.

L Detarmime the lattice constanc of the elament. ey

5 Qenzider the gag carmurizing of & geat of 1020 steel ak 2T

(1700°F}, ©alvuiabe the time in minutes neceseary bo iborease khe
carbon ooptent to 0.40% &t 0,537 oo beletw the surface, Assums that
the carbon ¢obbtant ak che suriace iz ©._.90% and that the graasl hos

B momipgil carben coatent of 0.20 ¥ 04

1. pesaribe the struckuxe &f a grain boundary . HoW decs it fozm
it a =zobid mecal® Wby are grain poundartes fafnrable giees for
the nucleatien and growth of orecipicatest [}

4. Construclt a phaze dirgram From the following iafoxrmskion:
clemont A welta at 12000C and elewant B melts ab 1000cC; element
g has & mawinwm solubility of 10wty in element A, and =lement A
hez a wexlrum solubdlicy wb 20WEE im slement R; the nombesr of
degres of fresfom from the phase rule is zerd whan the
capperacuse iz &00qC and there 18 45WwedE bresthbt; Ak T
tamperature Iwith 1B seluble i B and OwtdB i& goluble :in A,
Pesetibe the microgtructural dgveloproent UL gtow coolibg of ai
lowtd A from l400°C. B Ewey B Evom AQ0DEC. e

5. Tn a laborabory croet experiment 8t 1a09=g, a steady-state
cresp rate of 5x 107 ¥ por howr is obtained. The Creep techanism
for thiz alloy is xoown to bDE digleopsbion olimg wikh an
activacion encxgy of 200 kJI/mol. Predict the creep mite at a
servico Lemperakure of 600 "C. What assunpticns need ko be made
for this result to be walidaced? 0
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jonic wt oF Ma® = 22,92 mol
icnis vl of CI' = 35 45g/mal

toqig radius of Ma* = 0, 020
wmic redius of CF = 0, 13 1nm
Avopadre’s number = 8,027 % 107

g

2.Eriefly ¢xplain the differsmcs In charactesistics between Lhermoplastic and thermaschiing
pabyrners . Which one i3 conparably bereficial in the viewpnint of environmental
peotettion ? Explain why | fok

3.Fer 2 ¢omcentration cell |, briefly expluin why comosion oeowrs af that repion having the
lewer concentratiab , Give an exampla. 5%

4. Fiosphorus is added to bigh-purity sificon 1o give a concentration of 107 ;i aof charge
CATTIGCS A1 1060 [empryaturs .

ta) Iz thiz malerial n-type or p-type

(I} Gileulate the reom-temperalure confoctiviey of (s material | assuming that clegtran

wned hole mebilices are the same a3 for e Intdosic material |, if
ea]GN 107

u, = 0.14m g [R=lr 4

ACile the Bactors that affact the tougliess of sleels In impact tost . The “Tilagic" was hit b
finating feelyerg and suddendy split in haif end senk |, please proposs 1he prssible reasons
trom the viewpoint of materiaks pesfenuance of steels for 1he ship . o
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PART K

1.0 the basis of crystal sloueiers , compule the theoretiesl density for sedivn chlodde if




