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Review of Atomic Structurve s 2

-

What are atoms? .
> Atoms are the basic building blocks of

 atter that make up everyday objects.
5 Atoms are made out of three basic

Electrons

particles:

@ Protons - carry a positive charge

@ Neutrons - carry no charge

"/ Protons _amf Neutrons join together to
form the Nucleus - the central part of the
PRI S Y

@ Electrons - carry a negative charge and

cirvcle the nucleus
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> The nucleus is the massive center of the atom. It was discovered in
1911, but it took scientists another 21 years of experimenting to

identify its parts.
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Charges:’

» Flectron’s and  Proton’s
charges are of the same
magnitude, 1,602 % 10712
Coufombs.

Masses: ¥

% Protons and Neutrons have

the same mass, 1.67 ¥ 1077 !é-tj',

» Mass of an electron is much

a

| neutron

smaller, 9.1 * 107 kg and can
e ] "
be neglected in calculation of

atomic mass.
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% Scientists thought there was
nothing smaller than the
proton in the nucleus of the

atom.

> Scientists discovered the
neutron i 1932, They
thought that there was
nothing smalley i the

atom’s nucleus?
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Composition can be expresse in.
» Weight percent, usefulwfhien making the solution.

» Atom percent, useful when trying to understand the material at
the atomic level.

» Weight percent (Wt %): weight ofa _partzcu&zr element relative to
the totaf uﬂby wglgﬁt

e/ M ebarak e 20l

» Atom _percent {at %): 'uumﬁ.er of:nwfés ( atoms) ) of a particular
element relatt ' amf ' mﬁm‘ of moles (atoms) in a.(ﬁ)y
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A few comments on Fe-TFes3 Csystem :
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S PR a5 Yo.022
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- BCC has relativefy small interstitial positions, X MU GP ooy Yplh L sl
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Example:

For a 99.6 wt% Fe and o.40 wt% C steel at a temperature just
NG
ﬂ"f’ J(‘ﬁeﬁm the eutectoid, determine the fo%wmg
N P o i

a) The compositions of Fe3C and ferrite («).
%g “&6) The amount of cementite (in grams) that forms in 100 g of

steeE o= o2
[ o 1T

kel Fes

Solution
~a) 'U_cmg tﬁ.e .??.S‘ m fine just below the eutectoid
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o B
L}';i\.; P RATE ([a'r‘gepm’t::, e.g., « What matevial will
=, o, alo 3 auto engine blocks 2 -
4 “#}f s 4 & | : : | withstand T > 1600°C and
Qi NS B 3 :
% Rammer LS tnexpensive and easy to
Split Pattern b
with Core Prints e }"HO[L‘{?
[l ver: sandl!
upside down Nb‘a Board __
Parting Powder added Moulding Sand Excess sand = To create l'?’l()[-d; ].’)LI.CK;. sand
to help avoid mould added and Rammed Strickled Off =
sticking to pattern around the Pattern

around ﬁ)r‘m (pattern) Q}C
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> Inveg!;nent Casting (low volume,

.Pattem Tree ~ Shell-Making  Investment Casting Casting
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complex  shapes e.g., Jjewelry,

Runner — — Ceramic shell

turbine blades)

Stage I: Mold formed by pouring
plaster of pavis around wax pattern.

Plaster allowed to havden.

Stage II: Wax is melted and then
poured from wmold—hollow mold

: : gating
cavily remains. pLE _ :
2 Hollow 3t
Stf,?gf? III: Molten metal is po uved e paliomny 5 Flask cer:;;ﬁ g Finished
= - - s | casting —
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Metal Fabrication Methiods (i)

CASTING
> Die Casting > Continuous Casting
" High volume =  Simple shapes: rectangular
: |
s’ For GI[[O}/S f”l,bl'l/f?'lg [ow ?-neﬂ‘mg slabs, C}/[ﬂ’ldé’ )

Molten

Solidified
, _ : gL =
-2 . . — ” D o) "A‘ e / ((),-b-) -
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Metal Fabrication Methods (ii)

FORMING

rg"M <> Powder Me mﬂg'gy

$20  (metals with low ductility) ObpY | b

Powosdle ¢ | Pressure

s
s Heat

o

e

by diffusion at vl 3o gad

Ud?t) Bl At low T :’Demrﬁcatf{m
7« O e
J—P) 2, higher T
o
Yousef Muba rak.

Arvea contact

Materials Science

CASTING
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Metal Fabrication Methods (it

FORMING CASTING OININ
> Welding

(When fabrication of one large part is impractical)

\

Weld metal

The structure of a weld joint is not
homogeneous, consisting of several
dﬂferent structures macroscopically.

" Heat-affected zone:
( T‘eg um m wﬁr,cﬁ the [
ﬁas

| Unaffected zone Heataffected zone ~ Weld interface

T

S C'L( ¢ R¢en - Sl-eel (AL A ,—’U J& pAL
; LoE: et R =

B g el 4 3 Vi Iy W oLlc weld?n e
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