	
	
	



UWTSD 

Engineering Applications and Study Skills
M4X02063

Machine Shop Practical work.
 
Brian Conway
1903844 
Session Date: 03/12/19 
Instructors: Dave Cooper / Andrew Tibbott.
Part or component: Bike Stand Modification Shaft 
Design and Drawing By: Brian Conway 




Contents.

1. Purpose of component.
2. Component Design.
3. Machines to be used.
4. Tool List
5. Materials
6. Aims for session.
7. HSE / PPE
7.1. Extra notes on safety.
8. Work Process.
9. Further work.
10. Conclusion.
11. Referances



1. Purpose of component.  
     
     To modify and recycle a broken bicycle workshop stand like the one in fig #1. to work specifically with folding electric bikes in the designer's workplace. The modification will allow suitable working height to service the bikes. The modification will allow better stability to carry out work and more clearance to rotate pedals as the previous set up had no clearance to do so. It can also be used as a point of sale to display the bikes at trade shows. 

[image: ]
(above Fig 1. Shows the work stand to be modified as the clamp no longer works.) (Conway, work stand, 2020) 


2. Component Design.  
[image: ]     It was possible with the clamp removed as in pic #2. to measure using a digital caliper the internal bore and the external face of the work stand upright. The opposite dimension of the shaft is derived from the internal diameter of the seat-tube of the bike which is to be mounted. After dimensions were determined a drawing was produced as seen in the Pic of Drawing #1. 
(above Pic 2. Work stand with clamp removed.) (Conway, Clamp removed, 2020)



[image: ]
(Above Pic of Drawing #1. The shaft component to be produced.) (Conway, Drawing 1 Shaft, 2020)





3. Machines to be used 

Band Saw. 
Manuel Lathe. 

4. Tool List.
 
· Chuck key. 
· Center drill.  
· Carbide or high-speed steel tip cutter 
· Chamfer tool. 
· De-burr tool. 
· File. 
· 50mm – 75mm micrometre.
· 25mm – 50mm micrometre.
· Surface table.
· Height Gauge.
· Digital Calliper.

5. Material.
     It was first intended to use Delrin Acetol Plastic to keep the cost low. As the workshop did not have a suitable diameter of plastic in stock aluminium was then substituted. 

 
6. Aims for Session.
 
· Take care to follow all HSE and PPE guidelines. 
· Complete the component as drawn to tolerance. 
· Leave a tidy workspace.  




7. H.S.E / P.P.E
     As HSE and PPE are the highest priority in the workshop the following points should be considered.

· Adhere to all HSE signage within the workshop as in Pic #3. 
· Take note of the location of the first aid kit. 
· Ensure the workspace is clean and tidy before beginning any work. 
· Apply all P.P.E for a given task. 
· Remove all jewelry. 
· No gloves allowed in the machine shop. 
· Tie up any loose ends or long hair.

[image: ]
(Above Pic 3. Safety Signage on walls outside workshops.) (Conway, HSE PPE Sinage, 2020)
 
P.P.E 
· Capped shoes. 
· Shop coat or overalls.
· Safety glasses. 
· Barrier cream. 
 
7.1. Extra Notes on Safety! 
· Be aware that spinning shafts may appear stationary. 
· Keep hands clear of work piece.  
· Do not stand in line with Chuck while Turning. 
· Note all ways to stop the machinery in case of emergency. 
· Set tool height correctly. 
· De-burr all sharp edges 
· Remove all Cutting tools from chucks and collets when not in use.  


 




8. Work Process. 

(Below Table #1 Showing the work process to complete the component.) (Conway, Table 1 Proceedure, 2020)

	Job #
	Process
	Roughing / Finishing
	Profile / Feature
	Target Dimension.
	Tolerance
	Tool
	RPM

	#1
	Facing off
	Finishing
	Face A
	N/A
	N/A
	Carbide Tip
	525 RPM

	#2
	Center Drilling
	N/A
	Face A
	N/A
	N/A
	Center Drill
	650 RPM

	#3
	Set up Between Centers
	N/A
	Stickout in Z axis at 85mm
	N/A
	N/A
	N/A
	N/A

	#3
	Prepare
Dia 44.5mm
 shoulder with a
Rough Cut.
	Roughing Cut
	Shoulder Diameter to 65mm in Z axis
	Dia 44.5mm
	+/- 0.2mm
	Carbide Tip
	650 RPM

	#4
	Prepare
Dia 36.9mm Face with a
Rough Cut.

	Roughing Cut
	Short Face to 60mm in Z axis
	Dia 37.5mm
	+/- 0.2mm
	Carbide Tip
	650 RPM

	#5
	Finish
Dia 44.5mm Shoulder

	Finish Cut
	Shoulder to 65mm in Z axis
	Dia 44.5mm
	+/- 0.2mm
	Carbide Tip
	800 RPM

	#6
	Finish
Dia 36.9mm Face

	Finish Cut
	Short Face to 60mm in Z axis
	Dia 36.9mm
	+ 0mm         -0.15mm
	Carbide Tip
	800 RPM

	#8
	Chamfer
	Finish
	Face A
	0.5mm
	+/- 0.1mm
	Chamfer tool
	350 RPM

	#9
	Chamfer
	Finish
	Shoulder Front side
	0.2mm
	+/- 0.05mm
	Chamfer tool
	350 RPM

	#10
	Turn workpiece around
	Prep to face off, Face B
	Mark clearly 145mm before placing in the chuck.
	
	
	Height Gauge
	

	#11
	Facing off
	Finishing
	Face B
	145mm from Face A         (total height)
	+/- 0.5mm
	Carbide Tip
	525 RPM

	#12
	Center Drilling
	N/A
	Face A
	N/A
	N/A
	Center Drill
	650 RPM

	#13
	Set up Between Centers
	Use shim to protect work.
	N/A
	N/A
	N/A
	N/A
	N/A

	#14
	Prepare
Dia 27.9mm Face with a
Rough Cut.
	Roughing Cut
	Up to shoulder, 80mm in Z axis
	Dia 28.3mm
	+/- 0.2mm
	Carbide Tip
	650 RPM

	#15
	Finish Dia 27.9mm Face

	Finish Cut
	Short Face to 60mm in Z axis
	Dia 36.9mm
	+ 0.0mm
-0.5mm
	Carbide Tip
	950 RPM

	#16
	Chamfer
	Finish Cut
	Face B
	0.5mm
	+/- 0.1mm
	Chamfer tool
	350 RPM

	#17
	Chamfer
	Finish Cut
	Shoulder Back side
	0.2mm
	+/- 0.05mm
	Chamfer tool
	350 RPM


 
 
       As this piece will be turned between centers the first step is to cut 50mm bar stock at 160mm using the band saw. File off the burrs and mount in the chuck of the lathe and leave about 10mm stick out. Ensure chuck is tight and the key is removed.   
From here the above table #1 shows the correct approach in which to tackle the job itself. It can be noted that for item #10 in table #1, the component can be placed upright on a surface table. And using a permanent marker blacken the area of the shaft where you wish to scribe as a visual reference. Then using the height gauge tip scribe a visual reference around the component surface to mark the end point. 



     

9. Further work.

     Missing from table #1. are, Coolant ON / OFF and FEED RATE as the machine shop does not have coolant in the Machines and Students are informed that the auto feed is always disengaged for safety reasons.  However, both factors would dramatically improve the surface finish and accuracy. Also Heat expansion is a big factor due to the lack of coolant. If taking a cut while the workpiece is of high temperature, the finished diameter Shall be slightly less once cooled. 




10.  Conclusion.
 
      The final component was fit for purpose as seen in pic’s #4. and #5. Although the Auto feed was disengaged a high-quality surface finish was produced as seen in pic #4. In Pic #5. It can be observed that the component supports the bike well. 
[image: ]
(Above Pic 4. New shaft fitting the work stand nicely.) (Conway, Shaft Fitted, 2020)
[bookmark: _GoBack]There is a close clearance fit of just -0.02mm where the shaft is inserted into the stand. This will be loose enough to be installed by hand yet snug enough that it acts as part of the structure of the work stand.


[image: ]
(Above pic #5. The work stand working effectively to support the bike) (Conway, Application, 2020)
      Pic #5, shows suitable height and clearance to rotate the pedals. There is a loose clearance fit on the upper portion of the shaft so not to fight the user when trying to place the bike onto or removing the bike from the stand.
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