
 

CN Engineering Manufacturing 

Objectives and outcomes for this booklet - 

You need to know the processes and materials, where they are used & why. 

Joining Methods 

 Soldering 

 Silver soldering 

 Brazing 

Welding 

 MIG 

 TIG 

 ARC 

 Plasma 

 High frequency 

 Laser 

 Butt 

 Press/spot/seam 

 Gas 

 Cold pressure 

Adhesives 

 Super Glue (cyanoacrylate)   

 Hot glue 

 Epoxy 

 Polyurethane 
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Engineering Joining methods & finishes Exam Revision 

Name : ______________________ 

 Acrylic Cement 

 Contact Adhesive 

 Polyester Resin 

Riveting 

 Hot 

 pop 

 Crimping  

Fixings 

 Nuts 

 Washers 

 Bolts 

 Pins 

Finishes 

 Painting 

 Linishing 

 Polishing 

 Electroplating 

 Zinc electroplating 

 Powder coating 



 

R109 : Engineering Materials 
Processes and Production 

 
Polymers & other materials Exam Revision 

This booklet is designed for you to make notes about the various 
materials you need to know about in the exam section of this 
course (R109) 
 
Your task, to be completed in your own study time or at home, is to 
complete this booklet with as much detail as possible.  
 
You will get a practice exam, based on this booklet, to get you 
ready for the  examination in January (you can re-sit the exam in 
May, but it is better to get it out of the way ASAP). 
 
These practice exams will be marked and you will be given         
feedback on how to improve. 
 
You will then get other booklets and tests to complete on the other      
sections of the exam. 
 
You must bring this booklet with you and hand it in when you do 
the practice exam. 
 
Helpful websites are technologystudent.com and bbc bitesize 
 
The date of the practice exam is  _________________________ 
 
If you have any questions please see Jamie or email me at  
jamie.smith@utcsouthdurham.org  
 



 

Take a hint…  Use  
www.manufacturingguide.com 
Or BBC bitesize 

Explain what is meant by the term permanent joining method. 

____________________________________________________
____________________________________________________ 
Explain what is meant by the term semi-permanent joining method. 

____________________________________________________
____________________________________________________ 
Explain what is meant by the term non-permanent joining method. 

____________________________________________________
____________________________________________________ 

Soldering 

Process: _____________________________ 

_________________________________ 
_________________________________ 
_________________________________ 
Uses: (think manufacturing) 

____________________________________________________
____________________________________________________ 

Silver Soldering 
Process: 

____________________________________ 

____________________________________ 
____________________________________ 
Uses: 

____________________________________________________
____________________________________________________ 

Brazing  
Process: 

___________________________________ 

___________________________________ 
___________________________________ 
Uses: 

____________________________________________________
____________________________________________________ 
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http://www.gh-ia.com/brazing/overview.html 



 

Joint types: (Used for soldering & 
brazing but many joining methods) 
Notes: 

__________________
__________________
__________________ 

__________________
__________________ 
__________________
__________________ 
__________________ 

Welding is... 

______________________________________________________
______________________________________________________ 
MIG (metal inert gas) 
Joining process created by the continuous supply of a metal electrode, which is 
melted in an electric arc protected by an inert gas. 

Process: ____________________________________ 

________________________________________ 
________________________________________ 
Uses:  

________________________________________ 

________________________________________ 

TIG  
Joining process which creates an electric arc through the use of a tungsten electrode. This is protected by an 
inert gas and a filler material is supplied optionally. 
 
Process: 

_______________________________________ 

_______________________________________ 
_______________________________________ 
Uses: 

_______________________________________ 
______________________________________________________ 

https://www.youtube.com/watch?v=qZv6DCxTfXI 



 

ARC (Manual metal arc welding, MMA) 
Joining process where a continuously supplied flux coated metal electrode creates an electric arc with the 
workpieces. 

Process:  __________________________________ 

_______________________________________ 
_______________________________________ 
Uses:  

_______________________________________ 

_______________________________________ 

Plasma welding 
Joining process where a plasma generator arc melts the workpiece along with the 
filler material. 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
High Frequency welding 
Joining process where the electrodes create heat, pressure, electromagnetic fields and vibrations. The 
method is suitable for plastics. 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
Laser welding 
Joining process by melting the material with lasers. (plastic or metal) 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
Butt welding 
Joining process of two wires or rods by heat created by a contact resistance between the workpieces. 
(plastic or metal) 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 



 

Press welding 
Joining process of two sheets by heat and pressure created by two conductive elec-
trodes, at least one of the plates has one or more bulging portions. 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
Spot welding 
Joining process where two sheets are joined by heat and pressure created by two 
conductive electrodes. 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
Seam welding 

Joining process where two sheets are welded by heat and pressure created by two 
circular electrodes constantly moved over the material. 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
Gas welding 
Joining process where a continuously deposited filling material is melted by the 
heat created by combustion of acetylene and oxygen. 

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 
Cold Pressure Welding 
Joining process where a large plastic deformation joins together two workpiec-
es without pre-heating.  

Process:  __________________________________ 

_______________________________________ 
Uses: 

_______________________________________ 

Optional page for 
extra knowledge... 



 
 
 

Super Glue (cyanoacrylate)  are good for projects involving: wood, metal, ce-

ramic, leather, glass, and some plastic where bond line is very tight.  

Process/Uses:  _______________________________ 

_______________________________________ 

_______________________________________ 

Hot glue  you can trace patterns to form bead designs on surfaces for tex-

ture and paint over it for a 3D surface effect.  

Process/Uses:  _____________________________ 

_____________________________________ 

_____________________________________ 

Epoxy  Epoxies have excellent gap filling properties due to their high cohe-

sive strength.  

Process/Uses:  _____________________________ 

_____________________________________ 
_____________________________________ 
Polyurethane   is a multipurpose glue that comes in one part and two part options.  

Process/Uses:  _____________________________ 

_____________________________________ 

_____________________________________ 

Acrylic cement   For the joining of acrylic and some other types of plastics. The adhesive "melts" the 

surface of the plastic and fuses it together.  

Process/Uses:  _____________________________ 

_____________________________________ 

_____________________________________ 
Contact adhesive For joining polystyrene and fabrics. Also useful for fixing plastic laminates to a 

wooden base.  

Process/Uses:  _____________________________ 

_____________________________________ 

_____________________________________ 
Polyester resin  A strong water-resistant glue for woodwork. It needs to be mixed up immediately be-

fore use.  

Process/Uses:  _____________________________ 

_____________________________________ 

_____________________________________ 
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Is...___________________________________________________ 

_____________________________________________________ 
Cold Riveting 

 
 

 

Explain the process above: 

_____________________________________________________ 

_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________ 

Hot Riveting 
Same principle as cold riveting but the rivet is pre-heated until red hot and the placed and ham-
mered into shape and left to cool.  Usually bigger rivets (think ship building) and often using a 
mechanical hammer.  Big advantage is when rivet cools it shrinks allowing better hold... 

Pop riveting 
 
 
 
 
 
 
 
 
 
 

 
Explain the process above: 

_____________________________________________________ 

_____________________________________________________ 

_____________________________________________________ 

_____________________________________________________ 

    

 



 

Crimping 

Process:   ________________________________________________ 

_____________________________________________________ 
_____________________________________________________ 

Extras……. 
 

A grub screw is generally used to secure an 
object within another object. The grub 
screw passes through a threaded hole in 
the outer object and is tightened against 
the inner object to prevent it from moving 
relative to the outer object.                  
Grub screws are not efficient                  
and so are used only for                       
transmitting very light loads. 

Self tapping screws are made from hard-
ened steel and cut their own thread as 
they are screwed in. They are not only 
suitable for thin sheet metal but also 
hard plastic. A hole is drilled in the metal, 
a fraction smaller than the width of the 
screw. The self-tapping  screw is then 
turned into the hole cutting a thread.  

Standard machine screws/bolts cannot simply be screwed into a  material. In-
stead a hole must be drilled to fit the screw.  Once the material is marked out a 
centre punch must be used to put a small indentation in the metal. This is to stop 
the drill bit from slipping. A pilot hole the same diameter as the shank of the 
screw (the screw without the male thread) must be drilled. To put a thread in the 
hole a set of three taps must be used. Taps are available in different sizes de-
pending on the size of the hole. The taps create a female thread in the hole. 
Three taps must be used as the thread must be cut gradually and a cutting com-
pound should be used to lubricate the process. 



 

Nuts & Bolts - are used to join a wide range of materials. Thread sizes are usually metric and range from M3 
to M12 (common sizes). A bolt can be used without a nut if an internal thread is cut into the material with a 
tap. 
Bolts and screws are made with a wide range of heads to be turned with a spanner or a screw driver. The head 
can be countersunk so that it finishes flush with the surface or it can have a head which is proud of the surface 
- cheese head, pan head dome head, hex head, allen key head. Machine screws have the thread all the way up. 
 

Nuts 

Wing Nuts: __________________________ 
________________________________ 
Square Nuts:  _________________________ 
________________________________ 
Hexagonal Nuts:________________________ 
_____________________________________________________ 
Nyloc Nuts: :  ______________________________________________ 
_____________________________________________________ 
Locking nuts: ______________________________________________ 
_____________________________________________________ 
Washers  

Explanation:   ____________________________ 
___________________________________ 
___________________________________ 
___________________________________ 

 
Lock:  ________________________________ 
___________________________________ 
Serrated:  ______________________________ 
___________________________________ 
Tab:   ________________________________ 
___________________________________ 
Grover Spring:   ___________________________ 
___________________________________ 
 



 

Bolts are used to join pieces together either permanently or temporarily. Many steel structures, including 
buildings, are simply bolted together. For example, the Eiffel Tower in Paris was originally a temporary struc-
ture and after twenty years it was to be dismantled. For this reason most of the steel components were bolted 
together. However, the tower has lasted well over a hundred years. Much of the structure of the Empire State 
Building in the USA is also bolted together. Nuts and bolts can also be used to fix together small structures 
such as furniture. Nuts and bolts come in many different types and sizes and some are shown below. 

Coach bolt: _______________________________________ 
_____________________________________________ 
Eye bolt:     _______________________________________ 
_____________________________________________ 
Rawl bolt:________________________________________ 
_____________________________________________ 
Machine bolt:   ________________________________ 
________________________________________ 

 
 

EXAMPLE QUESTIONS: 
1. Draw an example of the use of one of the bolts seen above. Add 
explanatory notes. 



 

     

     

Split Pins or split cotter pin:  ________________________________________ 
______________________________________________________ 
 

Clevis Pin: _________________________________________________ 
_____________________________________________________ 
 
Push Fitting : _______________________________________________ 
______________________________________________________ 
 
Spring (roll) pin: ______________________________________________ 
______________________________________________________ 
 
Circlips: ______________________________________________ 
______________________________________________________ 
Circlips (E type): ______________________________________________ 
______________________________________________________ 
 
Jubilee clip: ______________________________________________ 
______________________________________________________ 
 



 

    

    

    

    

Notes  

______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 



 

Notes  

______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 



 

Painting 

Process:______________________________________ 

__________________________________________ 
Preparation:   ___________________________________ 

__________________________________________ 

Primer:  ______________________________________ 
_____________________________________________________ 

Spray (can):_______________________________________________ 
_____________________________________________________ 

Spray (gun):_______________________________________________ 
_____________________________________________________ 

Brush:__________________________________________________ 
_____________________________________________________ 

Oil based:________________________________________________ 
_____________________________________________________ 

Water based: ______________________________________________ 
_____________________________________________________ 

Solvent based : _____________________________________________ 
_____________________________________________________ 

Advantages:  

_____________________________________________________ 

_____________________________________________________ 

Disadvantages: 

_____________________________________________________ 



 

Linishing 
Linishing is a type of finishing technique used to smooth or flatten metal objects. This process is similar to 
sanding, but differs in key ways, including how it influences the appearance of the metal. Linishing is not 
only used to smooth and polish an item, but also to improve overall flatness and create a level, even sur-
face. This process can be used to finish objects ranging from tools to building materials, and plays a major 
role in automotive finishing and repair. 
An example, linishing may be used to smooth out a 
wavy texture on a metal building panel, or to create a 
perfectly-cylindrical metal pipe. In this way, linishers 
work in a number of dimensions, and often work on 
metal beyond a two-dimensional plane. 
In addition, linishing techniques are used to remove 
joints and seams from metal that has been welded or 
fused together. It can also be used to clean away surface damage, including pitting, rust, or old coatings 
that are no longer needed. Depending on the metal, this technique may also add strength and improve 
the corrosion-resistance of the object.  
 

Polishing 
Buffing 
Polishing process in which an abrasive agent in the form of a rotating disk then pressed against the work-
piece. 

Process: ______________________________________ 

__________________________________________ 
Preparation:   ___________________________________ 

__________________________________________ 
 
Low plasticity polishing 
Polishing process where a roller is pressed against the workpiece surface for pressing 
down unevenness and thus create a smoother surface which is additionally work-hardened. 

Process:  ______________________________________ 
___________________________________________ 

Preparation:____________________________________ 
__________________________________________ 

 
Vibration polishing of small components 
Polishing processing where multiple workpieces together with 
abrasive chips are vibrated so that the surface of the workpieces are smoothed and pol-
ished. 
 
 
Centrifugal tumbling 
Polishing process where several workpieces together with an 

abrasive chips tumbles around so that the surface of the workpieces are smoothed 
and polished. 



 

 
Electroplating 
Electroplating is the process of plating one metal onto another by hydrolysis, most 
commonly for decorative purposes or to prevent corrosion of a metal. There are 
also specific types of electroplating such as copper plating, silver plating, and chro-
mium plating.  
The Purposes of Electroplating: 
 Appearance 
 Protection 
 Special surface properties 
 Engineering or mechanical properties 

 
Zinc electroplating 
Surface coating process where the workpiece through an anode-cathode reaction in an acidic solution is coat-
ed with a thin layer of zinc. 

Process:  ______________________________ 
___________________________________ 
___________________________________ 
Preparation:_____________________________ 
___________________________________ 
 
https://www.youtube.com/results?search_query=Zinc+electroplating 
 
Types of Electroplating 

 
Plating Metals 

Electroplating silver onto a spoon  

Mass Plating It's not ideal for items that are detailed as it is not effective in preventing scratches and en-
tanglement. However, this process plates a mass amount of objects efficiently.  

Rack Plating More expensive than mass plating, but effective for either large or delicate parts. Often has 
parts submerged in solutions with "racks".  

Continuus 
Plating 

Parts such as wires and tubes are continuously passing anodes at a certain rate. This process 
is a bit cheaper.  

Line Plating Cheaper, as fewer chemicals are used and a production line is used to plate parts.  

Sacrificial is used primarily for protection. The metal used for the coating is sacrificial, being used up, in 
the reaction. Common metals include: zinc and cadmium (now forbidden in many countries).  

Decorative is used primarily for appeal and attractive purposes. Common metals include: copper, nickel, 
chromium, zinc and tin.  

Functional are coatings done based on necessity and functionality of the metal. Common metals include: 
gold, silver, platinum, tin, lead ruthenium, rhodium, palladium, osmium, and iridium.  

Minor Metals are normally iron, cobalt, and indium because they are easy to plate, but are rarely used in 
plating.  



 

 

Powder coating 
Surface coating operations in which both the workpiece and the surface treating agent is charged to create an 
attracting force. 

Process:______________________________ 

__________________________________ 
Preparation:   ___________________________ 

__________________________________ 
Advantages: ___________________________ 

__________________________________ 

Disadvantages: 

_____________________________________________________ 

 
 

______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________ 

https://www.youtube.com/results?search_query=Powder+coating 



 

_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________
_____________________________________ 


