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Types of Casting

Permanent
Pattern Casting

Expendable
Mold Casting

Temporary
Pattern Casting

Die Casting

Non-expendable Centrifugal
Mold Casting Casting

Pressure Casting

Sand Casting

Plaster Mold
Casting

Evaporative
Casting

Investment
Casting




Salidifcation
Process

Sand Casting

ShellMoulding

Vacuum
Moulding

Expandable Expanded
Mould Polysterene

Investment
Casting

Plaster Mould
Casting

Metal Casting Ceramic Mould

Casting

Glass Working Permanent
Maould Casting

Variations of
Permanent

Permanent Mould Casting

Mould Casting
Die Casting

Extrusion

Centrifugal
Casting
Injection
Moulding

Polymersand
PMCProcessing

Other Moulding

Special
Moulding for
PMC



Casting process



https://www.slideshare.net/vicky937/castin
https://www.slideshare.net/tayyabwarraich/7casting-
https://www.slideshare.net/manojmama22/casting-27298833

http://www.themetalcasting.com/casting-process.html



https://www.slideshare.net/vicky937/casting-its-types
https://www.slideshare.net/tayyabwarraich/7casting-ppt
https://www.slideshare.net/manojmama22/casting-27298833
http://www.themetalcasting.com/casting-process.html

The Metal Casting Process
MELTING

Moid
Agsnmbly

Induction Murnace

Shakeou! and

-
POURING

rap

sScrup ]
Recycelng
— I

Riser and Ehot Hissting
Gate Hemoval

Inspeoction

FINISHING

Machiniog. Hoat Treating, . .
Paintina/Coating. Aasembe Vinshod Castange



Sand Casting






The Basic Steps in the Investment Casting Process

L

Wax Injection Assembly Shell Buildiing

S

Gravity Pouring Knock Out Cut-olf Finished Castings

Investment Casting



. ' ; LN
— .. . ) 1 »
‘a St {od 1 , g0 AN
WAt AN . R /
. 4 U ; A 3 o) “ . dN 4
: AN ERAN O S AL : ﬁ

e r .
Y |1.“.|I “..r..rl..l T e
. T e S e A L R
mEm !

-.....u._.... e ....“.....a..._.uu ._._

Dy il | i | -
J By, .._..a.m......H_ #...dn....,mm.__ " .I._
2 3 ..




h”&ﬂ%ﬁ%
=) P ==
e —

;;iﬁhvh-

2
ks

=u-h-i‘3:. —

= . 3 =

A AT
v,\:m" AT
MOV o 2

T
+ )

G

S

aln Structure of Caseted Ingots






»#» MANUFACTURINGGUIDE

Cold rollinglof sheets

https://www.manufacturingquide.com/en/cold-rolling-sheets



https://www.manufacturingguide.com/en/cold-rolling-sheets

Extruded aluminium profile

Extruded aluminium with several hollow cavities; allow bars to be joined with special connectors.



https://en.wikipedia.org/wiki/T-slot_nut

Draw plate

Undrawn wire
Drawn wire

Drawing (Wire Dragging) Process



ALUnna

Copyright 2008




Wire Drawing:

Produces rods / bars from
metallic or polymeric material

UNIVERSITY

LlVERPOOL QIOISIe

https://www.slideshare.net/corematerials/drawing-types

I

https://www.slideshare.net/pateljy/drawing-processes-in-manufacturing
https://www.slideshare.net/govindakumar2/extrusion-and-drawing



https://www.slideshare.net/corematerials/drawing-types
https://www.slideshare.net/pateljy/drawing-processes-in-manufacturing
https://www.slideshare.net/govindakumar2/extrusion-and-drawing
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http://www.dropforging.net/types-of-forging-processes.html

e’

Grain Structure of forged part

Grain flow is a directional orientation of metal grains and any inclusions that have
been deformed by forging. Individual grains are elongated in the direction of the
metal flow or plastic deformation.



Closed die forging dies



http://www.dropforging.net/closed-die-forging-dies.html

Upper punch

Die -’
workmece ’

Closed die forging process



top die h Closed die forging Open die forging
=
‘f‘ﬁ flash
=8 :
- Q

e - . ‘
S : i

forging large
\ com ne -
l :9 _ flash land pone turbine shaft

18

Differences between closed die forging &
open die forging

http://www.dropforging.net/image/closed%20die%20forging-5204.qif
https://www.forging.org/types-of-forging-processes
http://engineeringhut.blogspot.com/2010/10/forging-and-its-types.html



http://www.dropforging.net/image/closed%20die%20forging-5204.gif
https://www.forging.org/types-of-forging-processes
http://engineeringhut.blogspot.com/2010/10/forging-and-its-types.html

Process
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- Blanking

2 Deep drawing

3. Redrawing
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6 Noecking
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Process illustration
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All Types OF Saws

Oscillatng

(Dremeln)

hg

leupmgalmg
{Sawzallw)

Circular

Miter/Chop

Table

<

)

@

- ’

&

aihoy

=

S AN £ N 1=

THE MOET EFFECTIVE WIESBDITE FOR YyOUR MNMEXT maAaw

SIDE-BY-SIDE SAW COMPARISON

SAW NAME

Oscillaung
(Dremels:)

hg

Reciprocating
(Sawz.al kru)

Circular

Miter/Chop

Band

Table

o || @ | -
PRICE §20-S100 $20-8150 $25-%$170 §25-$170 $R0-$500 $120-S400 | $200-S800
RANGE

ATTEMPTINGE e




Circular Saw

Table Saw

Radial Arm Saw %‘:

Miter Saw

Rotary Saw/Roto 7ip f;”







Types of Chips

1

Continuous Discontinuous
Chip Chip
Built up edge on
tool ) Feed

Built up edge on
work piece

Built up Chip



CHIP FORMATION AND CUTTING TEMPERATURES IN DIFFERENT WORKPIECE MATERIALS

P
-

S

Each workpiece material type affects the chip formation process differently, everything from chip type to
heat generation to cutting temperatures varies.

https://www.slideshare.net/NamanDave/metal-cutting-1
http://slideplayer.com/slide/10286132/
https://www.slideshare.net/NamanDave/metal-cutting-2



https://www.slideshare.net/NamanDave/metal-cutting-1
http://slideplayer.com/slide/10286132/
https://www.slideshare.net/NamanDave/metal-cutting-2
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Single point

Introduction Cutting Tool

* Removal of the metal from the workpiece by means
~of cutting tools which have one major cutting edge.

{
ol

Primary
motion

Machined
surfice

Intermittent

Worktable feed motion

Production of a Nat surface
on a planer

Facing tn &

vertical boring
michine Intermittent
feed motion

Continuous
feed

Cylindrical tuming on i lathe Internil boring on a borzontal bormg machine Production of a fiat surfice

Introduction

Phiving/shongring

Multi- point
Cutting Tool
~ + Removal of the metal from the workpiece by means

~ of cutting tools which have more than one major
~ cutting edge.

-

o

7

i
i

A

Slol ; Blind or through
hole drilling

tP

N

Dovetnil Form cutting Reaming Brosehing on i
vertical broaching machine



TYPES OF EDM

o Wire Machining o Ram Machining

Other EDM Processes

Klectrical Discharege Milling

Klectrical Ihseharpe Grinding

Klectrical Disq HATE l.)l"'r-.*HiL'
Ultrasomc Aided KDM

Abrasive Electrical Discharge
Grinding

Micro Electrical Discharge

Machiming
‘Vlu 1 W re l'l)\‘
Maole KDM

l,)n“ 'b:t' H-n! amnng l‘,fr't'.':aujlc




GRAPHITE OR
COPPER ELECTRODE
(CATHODE)

N
T DIELECTRIC / \ WORKPIECE
FLUID (KEROSENE} TANK (ANODE)

ELECTRIC DISCHARGE MACHINING

https://www.slideshare.net/aslam1992/electric-discharge-machining-45188713



https://www.slideshare.net/aslam1992/electric-discharge-machining-45188713







Metal bonded

abrasive wheel

Power
supply
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C.\"" - Workpiece "
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Electro Chemical Grinding


https://www.google.com.ua/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjbiIGBsrHWAhUmSJoKHdDACOoQjhwIBQ&url=http%3A%2F%2Fwww.mechanicalengineeringblog.com%2F4772-electro-chemical-grinding-non-traditional-machining-process%2F&psig=AFQjCNH2Mt0Xe76Y1Jl51JMzKQoED4XdJA&ust=1505915160761096

Sheet Metal Laser Cutting CNC Plasma Cutting



https://www.google.com.ua/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjCq6HXq7HWAhWqJZoKHZMfAxMQjhwIBQ&url=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Fsheet-metal-laser-cutting-services-3017370233.html&psig=AFQjCNGE561-yNLI3ezHf2mvu489T0Fl-Q&ust=1505913198270993
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Ultrasonic Cutting Conveyors



Lacsel

Dukane PN UFF-DUK 62 UFF-DUK58 UFF-DUKS53 UFF-DUK 59 UFF-DUK 8 UFF-DUK 65 UFF-DUK ¢
Blade Height 38mm 28mm 18mm 13mm 9mm 17mm 36mm
1.600" 1.100" J00" 500" 354" 670" 1417







