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TRADITIONAL MANUFACTURING PROCESSES

Joining and Soldering
Mixing
Final  assembly
Packaging,  
Material  Handling
Quality Control /Inspection





                  Permanent joining process

 Adhesive bonding - 

Filler Metal

similar and disimilar metals

smooth bond, glue, epoxy, plastic agents that bond via solvent evaporation or

curing via heat, time, or pressure

strong in tension & Shear

Weak in peeling



                  Permanent joining process

welding -
high heat process,melts,filler material,Pressure ,shielding gas

Butt Joint

T Joint

Corner Joint

Edge Joint

Cruciform Joint Lap Joint



                  Permanent joining process

soldering -  mechanical or electrical bond. 
low MP metal alloy (solder) which is melted 
 electrical components and wiring



                  Permanent joining process

Brazing 
without melting the base materials
join dissimilar metals
cleaner joints 
more energy-efficient
higher temperatures,stronger joints , than soldering
mechanical applications



 Mechanical fastening

disassembled. 

metals, plastics, and other materials. 

Permanent -rivets, press fitting, and expansion fits

non permanent industrial fasteners,Threaded fastening  screws, bolts, 



Mixing

combines two or more components to create a homogeneous result

transfer of heat, matter, quantity, and movement between components

uniform concentration



Final Assembly

individual parts are put together to create the final product

Final Assembly Schedule (FAS)

Final Assembly, Testing, and Packaging (FATP)

Automotive final assembly

Components Identification and Verification

Mechanical Assembly and Integration

Electrical Wiring and Connection

Testing and Quality Assurance

Future Trends

Automation and Robotics

Internet of Things (IoT) Integration

Additive Manufacturing



Process of designing, producing, and evaluating the materials used to protect and
contain products for storage, transport, sale, and use

Protection,Identification,Cost, Ease of manufacture

cardboard, heavy-duty plastic

Primary packaging - direct contact with the products,protect them and maintain
their ideal characteristics

Secondary packaging - create unit loads grouping various types of primary
packaging 

Tertiary packaging - outer layer, the final and largest piece of packaging,groupings
of products in primary and secondary packaging.

Packaging



Material Handling

process of moving, storing, protecting, and controlling materials and products throughout the
manufacturing, distribution, consumption, and disposal process.

Manual Handling
Semi-automatic or automatic handling
Automated material handling



storage and handling

TYPES OF MATERIAL HANDLING
EQUIPMENT 

Not Used for Next
Stage

Pallet  racks  
Shelves,  bins and
drawers:  
Mezzanines:  
Stacking frames:  

bulk material
industrial trucks and
engineered systems.

stores,  controls  and
transports  loose form
materials  in large
quantit ies

Conveyor belts:   
Stackers:  
Reclaimers:   
Bucket elevators:  
Hoppers:

 transport  goods and
materials  within your
warehouse

Forklifts:  
Hand trucks:  
Pallet  Trucks:  
Sideloaders:   
Order pickers:

technology supported
by computers  and
robots to store and
transport  goods 

Autonomous mobile
robots 
Automated storage
and retrieval
systems (AS/RS):  
Automated guided
vehicles (AGVs):

Engineered Systems 

https://modula.us/blog/autonomous-mobile-robots/
https://modula.us/blog/autonomous-mobile-robots/
https://modula.us/blog/automated-storage-retrieval-system/
https://modula.us/blog/automated-storage-retrieval-system/
https://modula.us/blog/automated-storage-retrieval-system/


Quality Control/Inspection

a process that involves examining, measuring, and testing products to ensure they

meet quality standards

products or services

Pre-production, During production, Pre-shipment, Container loading and

unloading, and Final quality check. 

Reducing defects

Improving customer trust

Maintaining consistency

Identifying areas for improvement

 ISO 9000: 



Quality Control/Inspection

Quality assurance definition:  verifying that products or services meet specific
specifications and requirements.

Quality compliance definition: t a product meets the standards and rules specified by
an organization or authoritative body.



Quality Control/Inspection



Quality Control/Inspection



Quality Control/Inspection



Quality Control/Inspection



Quality Control/Inspection



Advanced manufacturing processes: 
Additive manufacturing technology

fabricate a physical object from 3D digital model, 
laying down and bonding a large number of successive thin layers of materials.
deposit material, layer upon layer, in precise geometric patterns to create tangible
objects.
3D printing or rapid prototyping
opposite of subtractive manufacturing



Advanced manufacturing processes: 
Additive manufacturing technology

prototypes in the 1980s
rapid prototyping -scale model of the final object- without set up process & cost
 Boeing and General Electric

http://www.norsktitanium.com/norsk-titanium-to-deliver-the-worlds-first-faa-approved-3d-printed-structural-titanium-components-to-boeing/
https://additivemanufacturingtoday.com/general-electric-announces-launch-of-ge-additive


Advanced manufacturing processes: 
Additive manufacturing technology
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Advanced manufacturing processes: 
Additive manufacturing technology

  Advantages of Additive Manufacturing

supply chain’s intermediate steps are removed

Design directly from computer to the 3-D printer

objects with functionally-graded materials 

different materials on the inside and outside.

creating complex geometries and producing small lot sizes

eliminate weight from an object

setup costs producing small lots is cost effective



Advanced manufacturing processes: 
Additive manufacturing technology

  Challenges of Additive Manufacturing

machines are expensive

large lot sizes takes longer than with traditional manufacturing

post-processing to clean and smooth out rough edges

properties

powders don’t quite sinter together - defects



Advanced manufacturing processes: 
Additive manufacturing technology

Additive manufacturing versus conventional manufacturing

traditional manufacturing is still faster and less expensive- granular products

      smaller the layer size, the slower the manufacturing

initial products additively manufactured, but traditional manufacturing  lot

sizes increased to a certain point

 high demand, AM prevent excess inventory

Caterpillar,Mercedes replacement parts within 24 hours, 3-D printers 

Aerospace, Racecars, and the Medical Field -AM

AM used

function is more important than price.

small lot sizes or customization makes it less expensive 

https://www.cat.com/en_US/by-industry/marine/marine-product-support/cat-parts-repair-options.html


Advanced manufacturing processes: 
Additive manufacturing technology

Material Jetting : droplets  in selected patterns, layer by layer, to build.
completed layer cured by UV radiation.

Vat Photo Polymerization: chemical reaction between photopolymers, ultraviolet
light, and oxygen to produce 3D objects. 

Continuous Digital Light Processing, 
Digital Light Processing, 
 Stereolithography.

Binder Jetting:liquid binding agents with powdered material to deposit
alternating layers of construction materials, bonding agent, and powder spreader 

Material Extrusion: Patented S. Scott Crump - Fused Deposition Modeling
(FDM), 

extrusion-thermoplastic filament that is fed through a heated nozzle.  
filament is melted and placed layer by layer to produce a 3D object



Advanced manufacturing processes: 
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Advanced manufacturing processes: 
Additive manufacturing technology

Powder Bed Fusion
industrial additive manufacturing- laser sintering, 
melts powdered material and fuses it via laser or electron beam to produce a 3D
object. 

 selective heat sintering,
 direct metal laser sintering, 
electron beam melting, 
selective laser melting, 
laser sintering.

Sheet Lamination
stacks laminate sheets of material to produce tangible items.
utilize ultrasonic additive manufacturing, laminated object manufacturing, and
selective deposition lamination. 

Directed Energy Deposition
           welding processes, thermal energy to melt and fuse layers 3D object.



Advanced manufacturing processes: 
Additive manufacturing technology
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