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1	Introduction:

Historically a Design / Engineering department would consist of draughtsmen & engineers.  The draughtsmen(s) would produce a design and develop this through a series of drafts and reviews through to the final accepted solution.  This process in itself could be time consuming in terms of the process of creating the drawing as well as the conducting of the technical reviews and analysis involved prior to any engineering production.

The engineering team would then take this to manufacture.  At this point, again a timely process, there may or may not be feedback / concerns with the design and how the product could be manufactured in addition to the potential for misinterpretation of the drawing itself.  One such issue could be the default units of measurement.  They may be different in one business or country when compared to another.  The UK for example use mm and the USA use inches.

So why Computer Aided Engineering (CAE)?

“Computer-Aided Engineering (CAE) is the use of computer software to simulate performance in order to improve product designs or assist in the resolution of engineering problems for a wide range of industries.”  (1)

This description I find to be an effective description of what the purpose behind CAE is.  In essence, the primary purpose behind it is to alleviate the time delays and other potential issues between design and manufacture.

Further questions concerning this include:

What is Computer Aided Design (CAD)?
“The use of computer technology for design and design documentation.”  (2)

Why is it important?
“CAD (Computer-Aided Design) software helps with the creation, modification, analysis and documentation of product designs.”  (3)

What is Computer Aided Manufacturing (CAM)?
“Computer-aided manufacturing (CAM) is the use of software to control machine tools and related ones in the manufacturing of workpieces”  (4)

Whilst these definitions provide an insight into the world of CAE for the reader, the scope of this document is not to discuss what these definitions are.  The following sections detail information pertaining to specific area’s CAE and in particular my use of Solidworks™.



2	Task 1:

“Making use of credible research informed literature critically appraise the use of Computer Aided Design its tools, techniques and limitations with regards to your applications and methods of verification and validation of the solutions sought.”

Following exposure in the use of Solidworks™ I have found its extensive scope for drawing, modelling and analysis to be far greater than I initially thought CAD software was capable of.  Being a user with limited engineering experience, the software has allowed me to carry out tasks & processes that would normally be very complicated and time consuming.  As such, I believe the following to be Advantages with the use of CAD:
1. 3D views - you can instantly draw a 3 dimensional model and rotate it about an axis to view the component - this saves having to manually draw the same item over and over from multiple angles.
2. Modelling & Simulation - you can see how a component interacts with other components from the design stage without the use of further modelling.
3. Fixed datum point and snap to geometry - you can lock each item to a reference point so that each component is shown in relation to that reference point.
4. Can apply specific styles and relationships for example types of metal to a component and how that component interacts with another component - for example the type 	of friction involved between the components.
5. When carrying out a Motion Analysis of a component, the software can graphically display the Reaction Moment (N/mm) against Time.
6. Motion loads allows the software to analyse the loads throughout the model rather than having to calculate these manually.
7. When carrying out a stress analysis, you can simply use the software to change the material used within a component and it will then re-calculate the stress for you, rather than you having to manually carry out the re-calculation.




However, this exposure has also uncovered the following Disadvantages:
1. Within a shape or construct, rather than simply drawing a hole or chamfer, you have to instruct the software to do this for you.  This can be confusing in that you have to specify hole dimensions, depth, style, etc within the software.
2. In order to model & simulate you have to first of all set up a correct relationship between the components to allow them to interact (Mates & Contacts) - if this has not been setup correctly then your simulation will not work.
3. Naming convention - if you have more than one drawing on the go and a part in the drawing is called the same name, then the software may get confused between the part names!  Therefore, it may be a good idea to suffix names with part numbers.
4. Depending on the design of the item, it may be possible to accidently introduce a force that would not necessarily be present in reality.  This would adversely affect any simulation that you are trying to run.
5. For complex shapes, rather than simply being able to draw them freehand, you have to build the complex shape up from a series of regular shapes.
6. CAD Software itself can be resource intensive on the computer being used.  This therefore introduces additional cost to the design department in that they have to have computers of a high specification, large monitors and keep up to date with movements in technology.



3	Task 2:

“Based on your experience in lab using Solidworks™ reflect on its applicability to your application and how its use will change how you deliver your tasks. Give examples of work you have been able to produce using CAE tools as part of the course.”

Here in QinetiQ – Pendine we have a very small team of designers who carry out the formal design & drafting of engineering solutions for this test range.  This team is currently understaffed and over utilised.

Ongoing technical improvements often mean that ad-hoc or “one off” items are needed to fulfil a technical engineering requirement.

The Instrumentation Team that I work with are normally the ones who are faced with the challenge of requiring an item to be designed & manufactured for them.  As a result of the previously mentioned limitations on design throughput within our in-house team, we are often endeavouring to carry out part of the design process to allow things to progress.

My recent exposure to Solidworks™ means that I am now in an empowered position where on behalf of my team, I can develop a model to fit a requirement that we may have.  Our design team can then take this forward and incorporate it into the drawing standard that they use (CREO 3.0) and format the drawing to their templates and unique document identifers.

An example of such a design requirement is a series of simple brackets to mount a small radar antenna head.  These are normally mounted on tripods which results in manual handling of equipment being deployed which itself can sometimes get in the way on complex trials involving multiple items of instrumentation.  In addition, some of these trials can be conducted in a relatively small space.  Therefore, these brackets can be mounted onto the Small Arms Weapons Mount itself with the radar antenna attached.  This saves on space as well as time moving the radar antenna should a change in firing setup be required such as weapon elevation.

These designs while very simple has allowed for a more timely turn around in the production of a solution that has been needed for some time.




The following design allows for two radar antennas to be attached either side of a weapon, equidistant from each other:

[image: ]


The following design will allow a radar antenna to be fitted directly below the barrel of the weapon:
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4	Conclusion:

While I believe that CAE is the way forward in terms of time saving, cost saving, eliminating the “human factor” I still find it easier to attempt to draw something by hand.

[bookmark: _GoBack]I believe this is down to my lack of experience with the use of a CAD package.  This is perhaps a good example of where others may also have a “fear” of using such packages in favour of pen and paper.  In my experience this was certainly a big issue in the early 1990’s but as computer literacy has and is progressing, this “fear” is now almost a thing of the past.

In the developing world of CAE I also believe that the older generation of engineers still have an important role to play.  Even though they may not have the computer literacy to use a modern CAD package, they still have experience and knowledge to input into any design and engineering process which would be invaluable at any review stage.

In summary, despite the difficulties that I have experienced, because of the savings mentioned above, the effort required to learn a CAD package is 100% worthwhile in order to produce a more professional / accurate output.
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