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Gourse Qutlines

Metal Casting Processes [1'/, Questions]: Introduction, Sand casting procedures,
Pattern making, Material types and construction of patterns, Pattern allowances,
Molding sand, Molding sand properties, Molding process, Molding materials,
Casting processes, Sand casting defects etc.

Bulk Deformation Processes in Metalworking [1Y/, Questions]: Rolling, Forging
and Extrusion and Other deformation processes related to forging.

Sheet Metal Working [2 Questions]: Cutting operations, bending operations,
drawing, Other sheet metal forming operations, precision forming processes;
various features of different types of metal forming dies; principles of powder
forming.

Metal Joining Methods [1'/, Questions] : Introduction, Classification, Types of
weld and weld joint, Different welding processes, Weld Symbols, Defects in Welds,
Testing of welds, Quality Control of welds, Robotic welding, Brazing and
Soldering

Ceramic and Glass Products, Powder Metallurgy [1Y/, Questions]
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Textbook

m  Manufacturing Processes for Engineering Materials - S. Kalpakjian and et. al.
m  Metal Cutting: Theory & Practice- A. Bhattacharyya

m  Metal Cutting Theory and Cutting Tool Design - Ersinov and others
m  Metal Cutting Principles - M. C. Shaw

m  Materials and Processes in Manufacturing - E. P. DeGarmo and et. al.
m  Manufacturing Processes - M. L. Begeman and et. al.

Journals

m  CIRP Annals

m JSME International Journal

= Journal of Advanced Manufacturing Technology

m  Journal of Material Processing Technology

m ASME

m Wear

m IMechE
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Total Marks: 300

Class Test (20%) Class Attendance Final Examination
1|2 | 3| 4|5 (10%) (70%)
20 | 20 | 20 | 20 | 20 10 210

Class Test-1 | Metal Casting Processes
Class Test-2 | Forging

Class Test-3 | Sheet Metal Forming

Class Test-4 | Metal Joining Processes
Class Test-5 | Ceramic and Glass Products
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Manufacturing is a process for converting ideas and market or customer needs into
artifacts; includes design, procurement, test, finance, human resources, marketing,
etc. Manufacturing is the conversion of raw materials into useful products
m Creating shapes by various means and assembling these shapes into a useful
product. A physical product always has a shape
= Function
= Aesthetics
m  These shapes are created by a wide variety of processes
Manufacturing Trends
m  Products must meet specifications, design requirements, and regulatory
standards.
Product must be economic and environmentally friendly.
Quality must be built into the design.
Methods must be flexible.
Manufacturers must listen to customer feedback.
Productivity must be constantly improved.
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Societal pressures, Government regulations,
Company plans and policies etc.
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Man, Money, Machines and Automation etc.
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Engineering Materials

Engineering Materials

Ceramics
and others

Metals Plastics
| | | I
Ferrous Nonferrous || Thermoplastics || Thermosets Elastomers
| | |
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
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Solidification Processes
Shaping OPeraﬁons —-[ Deformation Processes

—t{ Machining Processes

— 5 Property Operations *| Heat Treatment process
+  Surface Treatment
Manufacturing of Surface Operations "
Processes Coating Processes
Permanent Welding Processes
e -
=l Operations :
~* Adhesive Bonding
- ; | Permanent Fast
+Fastening Operations 1 - s
| Threaded Fastening

¥ Dr. N.R. Dhar, Professor & Head, Department of Industrial and Production Engineering, BUET 240/9



//upload.wikimedia.org/wikipedia/en/d/da/BUET_LOGO.svg

Casting processes

Investment casting

Lost foam casting

Melt-spinning process

==

Sand casting

%

Shell-mold casting

L

Ceramic-mold casting

Permanent-mold casting

Die casting

Centrifugal casting

E

Squeeze casting

Joining processes

Shielded metal arc welding Friction stir welding Adhesive bonding

Gas-metal arc welding

Resistance welding

Bolted connection

Flux-cored arc welding

Explosion welding Wave soldering

—

Gas-tungsten arc welding Cold welding Brazing

e
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Machining and finishing
processes

Milling

Broaching

Wire EDM

Chemical machining

¢

Laser machining
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Water-jet machining

Surface grinding

Lapping
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Electrochemical polishing

Bulk deformation
processes
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Flat rolling

Roll forging

Open die forging

==

Closed die forging

Heading

v

Piercing

Direct extrusion

Cold extrusion

—

Drawing

==

Tube drawing
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Sheet metal

processes
] [rm ]
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Blanking Bending Stretch forming
= = W
Slitting Hemming Hydroforming
<&
Punching Roll forming

Piercing Deep drawing

Magnetic-pulse forming

Polymer processing

Injection molding

i i

Blow molding

Thermoforming

Compression molding

Pultrusion

Vacuum-bag forming

Transfer molding

Stereolithography

Fused deposition modeling

0

Three-dimensional printing

Laminated-object manufacturing

Dr. N.R. Dhar, Professor & Head, Department of Industrial and Production Engineering, BUET

240/12


//upload.wikimedia.org/wikipedia/en/d/da/BUET_LOGO.svg

Dr. N.R. Dhar, Professor & Head, Department of Industrial and Production Engineering, BUET 240/13



//upload.wikimedia.org/wikipedia/en/d/da/BUET_LOGO.svg

Business and Industry

Computer Equipment
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Furniture
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Medical and Scientific
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Transportation
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Water-jet Diffusion

\ Roll-formed
| .

e——— Acetabulum

<
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Ball
Acetabular cup

Machined
and polished

Machined

Components of a total hip

replacement. Manufacturing steps in the

production of a roll-formed
and machined total hip
replacement stem

As-forged
(flash removed)

Electro-polished Polished

Etched

Machined markings

Manufacturing steps in the
production of a forged stem. Hip
stems can also be produced by
investment casting, metal injection
molding, insert injection molding,
and assorted other processes.
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CAD/GAM to Make Sunglasses Mold

Computer model of the - ton SESRECHEE - |
sunglass as designed and Machine the die cavity
viewed on the monitor. using a CNC milling
machine

Final Product
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