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-
FCC

→
a e-

V01 of one unit cell
= (0 .

4065×10-7 } cm>

V01 . of gold bar = am

}

Number of unit cell =
(¥3 )÷ (0.4065×10-7)

>

= 7.
71367×1021

N in FCC = 4

No . of atoms in gold bar = 4×7.71367×10
"

= 3 .

085×1022 atoms

- 300K

OF

¥= e-
'¥ ¥✗%=T×c¥×¥y

N=

Aw =

19.3×10.4065×1033×6
.

023×1023
4

= 195. 205g 1m01
19.3×6.023×1023 €3 ✗^fXM¥

N = 195.205

= 5.955×1022 atom / can
}

I. 01

N = (5.955×1022) e- 8.62×10-5×305

3

= 6.5×105 vacancies / can

= 6.5×10
"

vacancies / m
}
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1-
complete
solubility

H-R :

1. Atomic size factor : atomic radii diff <±
i 5%

z. Crystal structure
: same type

3. Electronegativity : Similar
4. Valency : Similar

.

-

.
Cu & Ni

L

✗
Lt ✗

↳ P
B

✗+ B
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Eutectic reaction :
Ll> 1.9) ✗(8.03+1391.2)

É
eutecticB

# primary ✗☒o¥%÷¥*
.

e- ÷=÷F-

o=i¥¥y =Éoc¥ )

Ur =¥z÷✗Toa =
1013211J

- -

-
-

0cmPa ) E 0-1=0-(1-16) ET__ln( It E)
800 0 . I 880 0 . 0953

1000
O - Z 1200 0

.

I 823

0T -_ KLETT

In Oz = Ink +
nln ET

n: gradient of hot
& KET

n= as>
= 0.4>8
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-

k☒#¥
±

Kepis

Tcrss = Oy cos✗
cos of

21,65 = 50 cos30° cos of

$ = 60°

Ty = To +k D-
0-5

109 = To t k (3 .
24 ✗ 10

-

b)
" ° 's

→ 0=109 - K C . -
.

636 ✗ 106 = Of -1 k (400 ✗no-650
'5

636×106 = 109-1 KC (400×10-6)
-° 'I (3.24×10-6505)

K = 720 000 To = 6001hPa

Oy =(600×100)+720 ooo (810×159)-05

= 1 . 4 G-Pa
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• Additive manu . is a manu process that

increases weight
of the part .

- 3D printing is an example of this process as
it

adds weight /material to a part
- Surface welding .

Tolerance: allowable deviation from the value that

can be tolerated for a part

Low tolerance→ more expensive process

High tolerance
→ cheaper , less ideal functioning

shrinkage cavity
- Maintain uniform cross section in casting
or

- Redesign system with appropriate riser
that

can fill molten metal in gaps
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TST tells how
much metal needed to tiny mold

and how long to solidify -

✓ = § ar} A-= 4hr
'

Tis = C- (¥5 ✓

* =
= 5-

(¥ )
'

= constant = 1442

diameter double→
r ✗4 = a- = 16 ✗§

% increase =
'

✗ 100
= 1500%

. Due to elastic recovery

. Bottoming : high compressiveAfter
.÷

.

when ↳ad is removed

pressure courses plastic
deform .

& reduces thickness @ bend area

Before

- Longitudinal tensile stress
when blank

pulled into cavity
( high blankholcher fore)

. Reduce blankholder
force
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=

Punching
i.Sheet metal is past , slug is scrap

Blanking : Sheet metal is scrap , blank is part

F = STL = (380×100) ( o - 00 I2)(Ti (0 . 08) )

= 114605. 3N

→
. 2C

VT
° - 5

= (

VT = constant = C

2

( o - zc)
←

= o . 04C
2

¥4 = 25VT

% = noo
= 2400% V const.

V7
,

TT as lesser heat dissipation time
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Gas Tungsten Are welding
- Argon : to protect operation

from sun.
air as metals

are chemically reactive
to air at high temp

.

Which can degrade
mechanical properties of

joint .

Filler metal added to facilitate process
. provide bulk

& added strength to
welded joint .
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A

WVR

= =

HR= El = 24×1-60%3840 W
Aw -_f¥ ='Y¥¥

= 1
. 257mm

WVR = 1 . 257 ✗ 120

= 150
.
84mm31min

•

Temp . @ which polymer transition
between

brittle glass and
rubber .

- Molecular size & reflation (
? )
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3. Injection Molding: used to make all sorts of small, large, complicated pieces. Polymer is heated to a highly plastic state & forced to flow 
under high pressure into a mold cavity where it solidifies & the molding is then removed from the cavity. Produces discrete components almost 
always to net shape. Typical cycle time about 10-30s. Mold may contain multiple cavities so multiple parts can be produced in each cycle.
Complex & intricate shapes are possible. Shape limitations - capability to fabricate a mold whose cavity is the same geometry as the part and 
shape must allow for part removal from the mod. Part size from 5g (lego) up to 25kg (automobile bumpers). Economical only for large 
quantities due to high cost of mold. Identify by small dot (where it was injected), 2 parts of the mold (line), ejection pins (dots)

Process: Mold is closed. Polymer melt is injected into the cavity. The screw 
is retracted. The mold opens & the part is ejected.

The runners distribute the polymer melt from the sprue to the 
cavities. They should be wide enough to ensure the correct amount 
of melt fills the cavities. Cooling takes place along the runner walls.

Injection Molding
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