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1. Materials in Manufacturing

* Most engineering materials can be classified
into one of three basic categories:

1. Metals
2. Ceramics
3. Polymers

 Their chemistries are different, their mechanical and
physical properties are dissimilar, and these
differences affect the manufacturing processes that
can be used to produce products from them



Engineering Materials

Engineering Materials

Research All

OUIM

UNIVERSITI TEXNOLOGI MALAYSIA

Ceramics
and others

Metals Plastics
I | I |
Ferrous Nonferrous || Thermoplastics || Thermosets | | Elastomers
| I I
Acrylics Epoxies Rubbers
ABS Phenolics Silicones
Amorphous Nylons Polyimides ~ Polyurethanes
Polyethylenes Others
_ PVC
Steels Aluminum Others
Stainless steels Copper
Tool and die steels Titanium
Cast irons Tungsten
Others

Oxides
Nitrides
Carbides
Glasses

Glass ceramics
Graphite
Diamond

Composites

Reinforced plastics
Metal-matrix
Ceramic-matrix
Laminates
Others

Transportation

iance (TRA)



What is Manufacturin g ? @UTM eeeeee

* Manufacturing as an economic process

— Manufacturing is the transformation of materials into items
of greater value by means of one or more processing and/or
assembly operations

— Manufacturing adds value to the material by changing its
shape or properties, or by combining it with other materials
that have been similarly altered
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2. Manufacturing Processes

Two basic types:

I. Processing operations - transform a work
material from one state of completion to a
more advanced state
— Operations that change the geometry,

properties, or appearance of the starting
material

Il. Assembly operations - join two or more
components in order to create a new entity



. Processing Operations

e Alters a workpart's shape, physical properties, or
appearance in order to add value to the material

Three categories of processing operations:

- alter the geometry of the
starting work material
- improve physical
properties of the material without changing its shape
- performed to clean,

treat, coat, or deposit material onto the exterior
surface of the work
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Shaping Operation — Four Categorie@MWMu

Solidification processes - starting material is a
heated liquid or semifluid that solidifies to form part
geometry

Particulate processing - starting material is a
powder, and the powders are formed into desired
geometry and then sintered to harden

Deformation processes - starting material is a ductile
solid (commonly metal) that is deformed

Material removal processes - starting material is a
solid (ductile or brittle), from which material is
removed so resulting part has desired geometry
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1. Solidification Processe®UIM

* Also known as casting process

e Starting material is heated sufficiently to transform it
into a liquid or highly plastic state

 Examples: Casting for metals, molding for plastics

Pouring
ladle

Molten metal Sprue and runner
(to be trimmed)
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Solid casting
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Parts Made by Casting @uIM
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2. Particulate Processing@UIM

* Also known as powder metallurgy process
e Starting materials are powders of metals or ceramics

e Usually involves pressing and sintering

Die Workpart
during

sintering
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3. Deformation Processes OUIM
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* Also known as metal forming processes

e Starting workpart is shaped by application of forces that
exceed the yield strength of the material

 Examples: (a) forging, (b) extrusion

(@)
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Die
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Bulk Metal Forming Parts @UIM
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Sheet Metal Forming Parts @UIM~
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4. Material Removal ProcesS8"

Usually known as machining processes

Excess material removed from the starting workpiece
so what remains is the desired geometry

Examples: machining such as turning, drilling, and
milling; also grinding and nontraditional processes
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Machining Parts OUTM
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Il. Assembly Operations

" Two or more separate parts are joined to form a
hew entity

Types of assembly operations:

1. Joining processes — create a permanent joint.

 Examples: welding, brazing, soldering, and adhesive
bonding

2. Mechanical assembly — fastening by mechanical
methods

— Examples: use of screws, bolts, nuts, other
threaded fasteners; press fitting, expansion fits
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Various type of joining and welding @UIM
processes

Plasma arc welding

o Aconcentrated plasma arc is produced and directed
toward the weld area,

* Higher quality and speed than the TIG.

Assoc Prof Zanal Abidin Ahmad 21



Transportation

Mechanical
assembly and
fasteners

Joisthanger Angled joist Nonadjustable Adjustable
hanger postanchor postanchor

U Wb

Post-to-beam
bracket Framing angle

Hurricane or
seismic tie
3
22

12-Jan-23



Methods of Making a Simple “%“Tf'

(a) (b) () , (d) (e)

Joined

Various methods of making a simple part. (a) casting or powder metallurgy, (b)
forging or upsetting, (c) extrusion, (d) machining, and (e) joining two pieces.
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