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Introduction to Manufacturing Processes

« AiIms
— Explain about the meaning of manufacturing, a brief of history of
manufacturing and processes

« Expected Outcomes
— Understand the meaning of “manufacturing”
— Understand the importance of manufacturing, and
— Differentiate the classification of manufacturing processes
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What is Manufacturing?

« Manufacturing is a series of process to the
transformation of raw materials into finished products.

e This includes all intermediate processes required for the
production and integration of a product's components.

« Also called as fabrication by some industries such as
semiconductor and steel manufacturers.

 In Latin word called as from manu factus meaning made
by hand.

@@@@ BMM3643 Manufacturing Processes by Mas Ayu H.



MANUFACTURING - ENGINE U5
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Polymer manifolds
removed for clarity

Copper hydraulic tubing

Cast aluminum
cylinder head

Brass and steel bolts

Ceramic housing, platinum
electrode spark plugs

Micro-honed cast iron

Blanked stee . :
spur gear cylinder bore liners
Forged steel 8\ T Ay Powder metal
crankshaft ' connecting rods
Copper brushe Graphite coated, cast

(inside altemator) aluminum pis‘ons lllustration by David Kimball

Section of an automotive engine - the Duratec V-6 - showing various components and the materials used in making them.
Source: Courtesy of Ford Motor Company. lllustration by David Kimball.
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MANUFACTURING - LIGHT BULB Ui

Filling gas

Filament

Lead-in wires

Stem press

/ Support wires
Button to hold support wires

Heat deflecting disc used in
high-wattage lamps to protect

lower portions from excessive heat

Exhaust tube

Fuse, which melts and opens the
circuit if an arc or short occurs,
preventing the bulb from cracking

Base
(a)

Components of a common incandescent light bulb. Source:
Courtesy of General Electric Company.
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Manufacturing steps in making an incandescent light
bulb. Source: Courtesy of General Electric Company.
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The Importance of Manufacturing

1. Increasing global Typical Cost
competition Breakdown in
2. The demand for high Manufacturing
quality products (world , )
| facturs d at Design 5%
class manufacturing and at . rials 50%
low prices Manufacturing
3. What else? Direct labor 15%
Indirect labor 30%
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Classification of Manufacturing Processes

 Numerous processes and operations can be involved In
the manufacture of products and components

« These shape-producing processes are grouped into four
basic families:

— Solidification- metal or polymer

— Forming and Shaping - bulk metal or sheet metal
— Machining — removing material

— Joining — assembly of component
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Solidification — Types of Metal Casting Processes

Casting processes

Investment casting

Lost foam casting

Melt-spinning process

Sand casting Permanent-mold casting <
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Shell-mold casting Die casting

Ceramic-mold casting Centrifugal casting

Common used in factories
and industries

Ed

Squeeze casting

(@)

Schematic illustration of various casting processes. Source
by Kalpakjian, 2014.
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Solidification — Types of Polymer Processes

Polymer processing

Extrusion
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Injection molding
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Thermoforming

Compression molding

S ol

Pultrusion

et

Vacuum-bag forming

Transfer molding

Stereolithography

s
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Fused deposition modeling

0

Three-dimensional printing

Laminated-object manufacturin
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ﬂ Topics will be covered in
this subject:

\J Thermoplastics & Rapid
prototyping

Schematic illustration of various polymer processing
methods. Source by Kalpakjian, 2014.




Forming & Shaping — Bulk Material

Bulk deformation
processes

Flat rolling

5,

Shape rolling
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Ring rolling

Roll forging

—
Open die forging

=

Closed die forging

Heading

Piercing

(b)

Direct extrusion

Cold extrusion

'

Drawing
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Tube drawing

A Focus will be given more

N Material
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on these types of
processes for Bulk

Schematic illustration of various forming and shaping for
bulk material. Source by Kalpakjian, 2014.




Forming & Shaping — Sheet Metal

Sheet metal
processes

Blanking

-

Slitting

&

Punching

Piercing Deep drawing

C,

Focus will be given more on
these types of processes for

Magnetic-pulse forming

q
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Sheet Metal

Schematic illustration of various forming and shaping for
sheet material. Source by Kalpakjian, 2014.




Machining — Removing Material

Machining and finishing
processes

EEE—
-9,

Topics will be covered in
this subject: Machining &
Advanced Machining

Surface grinding

Drilling Chemical machining

_EJ Schematic illustrations of various machining and finishing

Miling R hetining Lapping processes. Source by Kalpakjian, 2014.
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Broaching 7 Water-jet machining ‘ Electrochemical polishing
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Joining — Assembly of Component

Joining processes

Shielded metal arc welding
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Gas-metal arc welding

Flux-cored arc welding

A

Gas-tungsten arc welding
_—
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Friction stir welding

==

Resistance welding

Adhesive bonding

Bolted connection

Cold wIding

Wave soldering

-

Brazing
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Topics will be covered in
this subject: Fusion
Welding
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Schematic illustration of various joining processes. Source
by Kalpakjian, 2014.
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Any Questions?
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