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[bookmark: _Toc96607548]Terms of reference
This report has been prepared with the instructions from Richard Morgan from University of Wales Trinity Saint David, dated 21st January 2022.

[bookmark: _Toc96607549]Objectives of the report
Develop upon the manufacturers original concept design of the “Drill-Press Main Sliding Unit” (DPMSU), for manufacture and/or assembly and look for potential improvements that have not yet been considered.  Produce a technical report to explain findings.

[bookmark: _Toc96607550]Introduction
A machine tool manufacturer has requested a technical report to aid the development of their new drill press main sliding unit (figure 1 – green unit).  The Manufacturer intends to produce 1000 units per week and market.  An assembly model of the conceptual design has been produced (figure 1 below). [1]
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Figure 1
[bookmark: _Toc96607551]Concept

Figure 1 above shows an image of the manufacturers concept drill press fully assembled.
· On first reflection, the concept has an easy to operate handle, protected by plastic providing durability.  

· If the handle was round and had a foam surround, it would allow for a more comfortable drilling experience and provide better grip, especially in hotter conditions (workshops) and when hands are dirty/oily/sweaty.

· The column bar looks to have a good diameter, and along with a sturdy base will provide stability during the drilling operation. The column has a good length, giving a good range of motion and excellent drill depth for drilling through large/thick objects.

· The drill stand base has slots for fitting a machine vice.  There are also fixing holes that can be used to make the press more stable (after being fixed with screws/bolts to a work surface).  

· The drill clamp looks as though it is secured/tightened with a nut and allen bolt (although the concept design has no bolts/rivets displayed). 

· If the drill clamp was equipped with a curved Perspex shield, secured using the same locking nut and allen bolt, this would provide a safer working experience while still allowing clear visibility of the working object. 

· There is a handy clamp to the side of the main sliding unit to keep the allen key safe during operation.  

· This Drill press would be suitable for use on a workbench, allowing the user to keep the drill steady during use and allowing for a more accurate drilling motion than a basic handheld operation.


· Overall, a good piece of kit to have in your armoury for very little cost. [2]

[bookmark: _Toc96607552]Customer Needs

When a customer is looking to buy a drill press, they would have several essential requirements that a drill press would have to meet for them to consider buying it.
· Heavy base for stability.
· The whole drill press unit needs to be solid; it shouldn’t fall over during use (drilling).

· Hard metal base in case the drill follows through.
· The base metal needs to be made of a hard metal in case the drill comes into contact with it.
 
· Good range of motion.
· If the drill press has a good range of motion, then you could drill large objects as well as small, therefore, broadening the customer base.

· Good quality drill clamp.
· The drill clamp needs to be of good quality and have a strong yet simple fixing method.  The drill needs to be secured and removed with ease.  When drilling, the drill is required to remain in a solid state, with no movement, to allow for safe and accurate drilling.

[bookmark: _Toc96607553]Functional requirement

The functional requirements of a drill press are straight forward.  The press is there to secure the drill, while providing more accurate drilling.  Other requirements that can assist the user are:
· Swing range.
If the drill unit was able to swivel 45 degrees on the main shaft, this would allow for drilling multiple holes without repositioning/resecuring of the object that’s to be drilled.  A 45-degree swing would allow for drilling multiple holes and would also keep the drill bit within the parameters of the base.

· Smooth movement.
· The movement of the Drill-Press Main Sliding Unit needs to be smooth, allowing for a more precise drilling experience.  If the until was to be stiff and jittery, the user could drill deeper than required.

[bookmark: _Toc96607554]Aesthetics

The look of the drill press needs to be attractive to the purchaser.  By using subtle colours, the user will be less distracted.  Giving the sliding unit a shiny metal finish, not only looks clean and current but will save on painting costs.  When finishing the unit, smoothing off sharp edges will stop the user cutting themselves and promote safe working.


[bookmark: _Toc96607555]Serviceability

As explained within ‘customer needs’, a heavy base is required to keep the unit in place during use, although, the base needs to me heavy enough to remain solid but light enough to be moved around.
For ease of serviceability, all nut and bolts should be removeable, allowing for cleaning the equipment and maintenance.  The main drill clamp bolt may need replacing after long periods of time if wear was to occur and the drill was to become loose in the clamp.


[bookmark: _Toc96607556]Codes of Practice

This Whole unit is required by law to be safe to use and must obey the Health and Safety at work act 1974.
· People can be hit and injured by moving parts of machinery or ejected material. [3]


[bookmark: _Toc96607557]Design Specification Requirements

The Drill-Press Main Sliding Unit needs to be easily manufactured in a cost-effective way.  The material used need to be strong and durable but also light.  If a machining finish is required, then this could add to the cost of time and money.
A suitable manufacturing method for the Drill-Press Main Sliding Unit could be aluminium casting.  Aluminium is a durable inexpensive material with a low melting point (around 700 ֯C), it’s strong and the manufacturing process is relatively quick, so producing 1000 units a week can be easily achieved at low costs (once the setup is in place).

[bookmark: _Toc96607558]Design Recommendation

The initial design of the Drill-Press Main Sliding Unit is straight forward and has been tried and tested by many manufactures over the years.  Therefore, it is advised that the unit shape should remain the same, but the material and process of manufacture should be considered (as stated previously).

There are several recommendations from a safety point of view to point out:
The Drill-Press Main Sliding Unit and top brace have existing holes with small brackets to attach a spring.  This spring will return the sliding unit back to its origin (top) for easy access to worked object. Figure 2 shows a compatible spring designed in Solidworks.
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Figure 2




There may be situations where a 110v/230v drill would be used and these drills will have a flex cable suppling them.  When the drill press is in use, this cable would need to be secured.  Two plastic cable clips have been fitted to the side of the sliding unit to assist with cable management shown along with the fitted spring in figure 3.
[image: ]
Figure 3


For additional safety, as set out above (HSAWA 1974), a safety sheild has been designed of clear perspex with an aluminium clamp.  This will provide safety form moving parts and drill swarf.  The plastic shield will have an interference fit into the aluminium holding bracket and the whole assembly is attached using the drill clamp locking nut and bolt.  When the drill is clamped into place it will secure the shield to the clamp.  A washer is in place to allow for adjusting the sheild (up/down) - figure 4.  

All fixings will be a M5 Allen bolt, reducing the need to aquire several sizes.  An allen key to fit all is housed in a safe compartment on the right hand side of the sliding unit (figure 5).  This key is not held in place with a clip like other models and will not become loose and cause an obsticle during the vibration of drilling.
[image: ]
Figure 4
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Figure 5
The hard plastic handle has been replaced with a circular black foam handle, thus allowing for a more pleasant working experience and better grip when hands become sweaty/oily.  This is more cost effective than moulding a plastic handle and can be easily replaced if required (figure 6). 

[image: ]
Figure 6



[bookmark: _Toc96607559]Conclusion

Manufacturing the Drill-Press Main Sliding Unit using aluminium casting would be relatively cheap and quick once the casting process has been set up.  To produce 1000 units weekly would be relatively easy.  Aluminium is also very cheap to recycle and could contribute towards reducing the manufactures carbon footprint, over the use of steel to produce the same part. [4]
Even though the recommendations have added to the manufacturing process, it is believed that these recommendations would produce a higher quality of tool and therefore, a higher price could be charged for the drill press with little additional costs to the manufacturer.

Below (figures 7.1 & 7.2) are screenshots of the finished design.  A Solidworks copy is attached.
[bookmark: _Toc96607560]A technical drawing of the final design.
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Figure 7.1
[image: ]
Figure 7.2
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