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INTRODUCTION

Recognise a range of advanced manufacturing processes to cite examples of where they are most
effective.

e Manufacturing Processes:

O Pressing and forming, casting and moulding, joining and soldering, mixing, final assembly,
packaging, material handling, quality control/inspection.
e Advanced Manufacturing Processes:

O Additive manufacturing technology (e.g. replacing forming, moulding, pressing), 3D printing,

impact on rapid prototyping, availability of spares/obsolete parts, gaedical components
available and customised.

O Mass customisation through 3D printing, opening up a self-

O Robotics/human interface and automation, high-precision
aerospace, automotive, electronics assembly.
e Types of Application or Industry:

O Industry examples: aerospace, automotive, heal

Analyse advanced manufacturing technologies to Bi ateness for an application or
process.

e Manufacturing Technologies:
O High precision robotics and auto
automotive, process

o O
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GUIDANCE

This document is prepared to break the unit material down into bite size chunks. You will see the learning
outcomes above treated in their own sections. Therein you will encounter the following structures;

Purpose

Theory

Example

Challenge

Video

g 0 oeh

Explains why you need to study the current section of material. Quite often learners
are put off by material which does not initially seem to be relevant to a topic or
profession. Once you understand the importance of new learning or theory you will
embrace the concepts more readily.

support the treatments
hyperlinks, which may be

Conveys new material to you in a straightforward fashion
in this section you are strongly advised to follow the gj
useful documents or applications on the web.

The examples/worked examples are presented in a order. Make
sure you follow them all through. If you are feeling con u might like to
treat an example as a question, in which go yourself. Many
of the examples given resemble assignme ill come your way, so

Questions should not be avoidet d to learn. Please do take the
time to tackle each of thegi
The order is important, Dwledge and confidence is built upon previous
knowledge and confiden Learner it is important that the answers to
questions are i

nowledge by undertaking the challenges. A challenge
and perform an exercise. An alternative challenge
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1.1 Manufacturing Processes

In order to consider advanced manufacturing, one must consider manufacturing that is not considered as
advanced, that is to say, the common, traditional methods of manufacturing which are still being utilised
today. It is necessary to do this so that one can distinguish the differences between traditional and advanced
manufacturing, as well as to recognise the development of manufacturing throughout time and how
advanced technologies are impacting and building upon on these traditional processes.

1.1.1 Pressing and Forming
Pressing and forming are a group of processes which are commonly used to creatg parts from sheet or bulk
metal or plastic, through means of mechanical deformation.

In the case of bulk material, there are several common forming processe
deformation, there are extremely high forces involved in each and this bul
under hot working conditions, this is usually always the case with plastics.

Where sheet material is concerned, there is a set of several diffée processes whicl¥an be deployed,

depending on the desired final form and shape of the prog
Some of the basic bulk and sheet forming processe
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Figure 1.1: Bulk & Sheet Forming Processes
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There are also numerous types of metal casting commonly in use, as detailed below:
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Figure 1.3: Metal 4

1.1.3 Joining and Soldering
In manufacturing, the joining of materials is an
are produced which require joinin ing on the situation and application, different
joining methods may be used.

udes fastening and/or clamping via nuts, bolts, screws, interlocks and
erial groups, between similar or dissimilar materials and produces good
y, which is particularly useful where periodic maintenance is required.
do have disadvantages because, by their nature, they have to create holes

rivets. It can b
versatility, usa
However, mech
in order to join.

Soldering is a term applied to a process of joining two, usually metal, components together via the use of a
filler material and it is very commonly used in the electronics industry. It is similar to the process of welding,
however, differs in one major way: in welding, the two workpieces to be joined are heated and the edges
are actually melted, whereas in soldering, the workpieces are not heated.

There are many different types of welding, commonly in use today, see the welding processes chart below:
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Welding Processes

metals together however it does ha

1.1.4 Mixing

The process of mixing in eng
composition. A common exa
mixing the water to maintain

frequently utilis
a gas.

Gas Arc Resistance Solid State Thermo-chemical Radiant- Energy
Welding Welding Welding Welding Welding Welding
Ai‘r‘— o Carbon Arc Spot Cold Thermit Weldig Electron Beam
Acetylene \ = - : Welding
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Xy~ aser Be:
Acetylene | [ SAW Projection | | Friction e o
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Figure 1.4: Industrial Mixing Representation

Bhiod of joining can be used to bond dissimilar
o the joints peeling apart.
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