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[bookmark: _Toc33365650]Introduction
This report shows an insight into GD & T, including some basic guidelines and things that save cost on the full process from design to manufacture of a component, the technical drawings will be on the provided components for a triple clamp kit for a Honda crf450r, including a top yoke and bottom yoke, also a stem and two inserts for the yokes.
On top of these two parts were created by the student for the assembly, which included a stem nut for the top of the stem. And also, a yoke bolt which were made for attaching the inserts and yokes together and the yokes the forks. Adaptations are also made to allow easy assembly, these are stated in the parts section of the report. A link to the parts and technical drawings will be found at the bottom of the conclusion page.























[bookmark: _Toc33365651]Research
GD & T – (geometric dimensioning and tolerancing). This is used to dimension and tolerance parts and components on a technical drawing, this has made drawings easier to develop and understand. Before GD & T drawing were more two axes based. “Before GD&T, manufacturing features were specified by X-Y areas. For example, when drilling a mounting hole, the hole had to be within a specified X-Y area.” (formlabs, 2020).
The GD & T process is used to add greater detail to the drawings and design and manufacturing processes without adding costs. “Why Implement GD&T Processes? - With functional assemblies, multi-part products, or parts with complex functionality, it is crucial that all components work well together. All relevant fits and features need to be specified in a way that impacts the manufacturing process and its related investments the least, while still guaranteeing functionality. Tightening tolerances by a factor two can raise the costs twofold or even more, due to higher reject rates and tooling changes. GD&T is the system that allows developers and inspectors to optimize functionality without increasing cost.” (formlabs, 2020).
Down below is a list of basic guidelines to GD & T, covering the clarity of the drawings, advice on the tolerancing to choose whilst considering the cost. A point on using a general tolerance for the whole drawing and then specify the tolerances that are different. “GD&T Tolerancing Guidelines - An engineering drawing has to accurately convey the product without adding unnecessary complexity or restrictions. The following guidelines are helpful to consider:
· Clarity of a drawing is the most important, even more so than its accuracy and completeness. To improve clarity, draw dimensions and tolerances outside of the part's boundaries and applied to visible lines in true profiles, employ a unidirectional reading direction, convey the function of the part, group and/or stagger dimensions, and make use of white space.
· Always design for the loosest feasible tolerance to keep costs down.
· Use a general tolerance defined at the bottom of the drawing for all dimensions of the part. Specific tighter or looser tolerances indicated in the drawing will then supersede the general tolerance.
· Tolerance functional features and their interrelations first, then move on to the rest of the part.
· Whenever possible, leave GD&T work to the manufacturing experts and do not describe manufacturing processes in the engineering drawing.
· Do not specify a 90-degree angle since it is assumed.
· Dimensions and tolerances are valid at 20 °C / 101.3 kPa unless stated otherwise.” (formlabs, 2020).
One main point that was popping during the research phase was that over dimension is a huge negative because it clogs the drawing with unnecessary information for the engineer reading it. And also makes the cost increase during the future phases of the product developing “Tip #7: Don’t over-dimension or over-tolerance your designs - Typically, only a few features on a part are critical to its function, so you want the machinist to pay extra attention to these features. When you over-dimension, the critical requirements are lost in the noise, so assign only tolerances to mission-critical features. Over-dimensioning will also drive up cost of the prototype.” (Wu, 2020).
The BS 8888:2011 Technical product documentation and specification (Standard, 2011)  & BS 4500:1969 is what I would be working to in this assignment. BS 8888 & BS 4500 have the same sheet sizing but there aren’t any available tolerancing sheets to be found, so BS 4500 is used for this reason. The drawings were typically used on A4 & A1.
“Sizes of trimmed and untrimmed sheets and the drawing space A)
	Designation
	Trimmed sheet
(T)
	Drawing space
	Untrimmed sheet (U)

	
	a1 B)
	b1 B)
	A2)
±0.5
	B2) ±0.5
	a5
±2
	b5 ±2

	A0 C)
	841
	1 189
	821
	1 159
	880
	1 230

	A1
	594
	841
	574
	811
	625
	880

	A2
	420
	594
	400
	564
	450
	625

	A3
	297
	420
	277
	390
	330
	450

	A4
	210
	297
	180
	277
	240
	330


A) Dimensions in millimetres.” (Standard, 2011).
All drawing sheets I this assignment are A sizes. 



[image: ]below id the tolerance sheet used for the tolerancing on the technical drawings produced in this assignment. The commonly used tolerance used was a clearance fit because the diameters needed to be bigger than the clamping diameters and there needed to be a small clearance to allow the forks to fit into the yoke clamping holes.  [bookmark: _Toc34619893]Figure 1 - BS 4500 1969 - shaft basis tolerancing











[bookmark: _Toc33365652]The Parts (supplied and created)
[image: ]Material chosen for the top and bottom yoke: “They also used 2024 aluminium, which is the same alloy aluminium that a lot of the factory teams use for their clamps.” (KK, 2018). “2024 T4 aluminium.” (Metal, 2018). Smith’s metal work to the Bsi, AS/EN 9100 & AS/EN 9120 standards. Brass was the chosen material for the yoke bolts and top stem nut, this is because there isn’t a high demand of strength because other components take the stress out of situation. Plus, these parts aren’t provided components and are made by the student so they are made to stand out. [bookmark: _Toc34619894]Figure 2 - Engineering tool box surface roughness table

(Table above has been reformatted by myself for readable purposes.)
From the table above the aluminium & brass section has been chosen for the for the top and bottom yokes and inserts being aluminium and the nut and bolts being brass. And the stainless steel for the stem. 0.001 - 0.002 (10^-3 m) & 0.001 - 0.006 (10^-3 m) respectively.
For the steel components of the assembly of the triple clamp any of the top two stainless steel surface roughness can be use because they are very similar in value so it wouldn’t make a significant difference.

As cost goes for buying a triple clamp set is roughly $ 700.00, this price of the set below is “Price: $ 699.95” (Pro Circuit, 2020).
[image: P/C TRIPLE CLAMP SET, CRF250R '14-19, CRF450R '13-19 (GEN 2)]
[bookmark: _Toc34619895]Figure 3 - Pro Circuit - Honda triple clamp kit - https://www.procircuit.com/triple-clamp-kit-crf450r-13-19.html 
The roller bearing would be purchase part, made in solidworks using a tutorial (CAD CAM Turtorial, 2016), and the image below on the left being an example for purchase. And on the right being the own made from a tutorial. These are used as toppers on the stem to stop the two yokes collapsing. 
[image: ][image: 30205 - 25x52x16.25 mm][bookmark: _Toc34619896]Figure 4 - tutorial built roller bearing - https://www.youtube.com/watch?v=CQ2yB--3Auc&t=1506s
[bookmark: _Toc34619897]Figure 5 - 123 Bearing - tapered roller bearing - https://www.123bearing.co.uk/bearing-30205.php











Below is the bill of materials, simple easy to understand BOM, with an item number, part number, description, material and quantity of the parts. 
[image: ]Some adaptation of the parts provided had to be done to allow for extra parts to be assembled. This includes a counterbore on the top and bottom yokes to allow the bolts to sit flusher with the yoke, the same counter bores were added to the inserts too. Along with all these counter bores added, M6 threads were added along with them to allow the M6 yoke bolts to attached to them. The other adaptation was to the stem with a M24 thread added on the end so it could allow a nut to be screwed to the top and hold the triple clamp kit together. These are visible in the technical drawings.[bookmark: _Toc34619898]Figure 6 - Solidworks - CRF450 R Bill of Materials - Oliver Gordon


[bookmark: _Toc33365653]The Drawings
With regards to the drawings, all have been completed to the BS 8888: 2011 & BS 4500:1969 standards, they meet both. But when doing the drawings for the top and bottom yokes small details were found and presumed to just be minor mistakes on the providers. These mistakes include a radius on the clearance cut out on the underside of both the top and bottom yoke. As seen highlight below, in the drawings themselves they are presumed to be equal.[image: ]

The second mistake found is a more alarming one, its due to the way the parts are made from the start, a normal traditional triple clamp has the top and bottom yoke facing opposite ways to each other, but on this kit they face the same way but apon further questioning in lecture its been made to presume that they are meant to face the same way. 
[image: 2013 Honda CRF450R][image: ][bookmark: _Toc34619899]Figure 7 - provided image from assignment - moodle






[bookmark: _Toc34619900]Figure 8 - 2013 honda crf450r - Dirtbike rider - https://www.dirtbikerider.com/reviews/bike-reviews/2013-honda-crf450r/


As it can be seen above the triple clamp on the left has the two yokes facing opposite ways to each other, whereas the provided image on the right you can’t see, so the instruction is to presume they face the same way. This helps with the assembly of the parts as seen in the full assembly drawing.
In the drawings, you’ll find there is a normal constructed view of the assembly, then an exploded view to show how its built. Then a drawing for each individual part in the assembly apart from the roller bearing, this is because it’s a purchased part as previously stated in this report. 
Detail and section views have been used to show hard to see/dimension areas of the parts, this includes the stem, inserts, stem nut and the top and bottom yokes. 
[image: Image result for detailed view technical drawings][bookmark: _Toc34619901]Figure 9 - detail view technical drawing example - https://www.youtube.com/watch?v=WUZ8UhF6GMQ

On the right is an example of a detailed view on a technical drawing, which shows a good clear view of the area being dimensioned.



[image: ][bookmark: _Toc34619902]Figure 10 - Coban Engineering - section view example


On the right is an example of a section view on a technical drawing, shows the hidden detail for holes and slots cut into the parts.
[image: ]

The exploded view is used to show how the parts are assembled and labelled each part.
[bookmark: _Toc34619903]Figure 11 - exploded view of assembly - http://edge.rit.edu/edge/P08427/public/Engineering%20Schematics


[bookmark: _Toc33365654]Conclusion
To conclude this GD & T report, intensive level of knowledge is having been shown, to provide technical drawings and a bill of materials and also correct tolerancing within standard of my choice. Also pointing out any mistakes in original parts, and adding any features to allow extra parts to be included in the triple clamp kit. Also point out different types of views use during the technical drawing phase. 



















[bookmark: _GoBack]One Drive link: https://uowtsd-my.sharepoint.com/:f:/g/personal/ogordon_150782_student_uwtsd_ac_uk/Eje6zfUA7TxJqAcSl95sQf0B2wCnDE88GYZcm7I2YLc9TQ?e=7eO1MG
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Drawn Copper, Lead, Brass, Aluminium (new) and the like | 0.001-0.002 | (3.28-6.56) 1076
PVC, PE and other smooth Plastic Pipes 0.0015-0.007 | (0.49-230)10"5
Stainless steel, bead blasted 0.001-0.006 | (0.00328-0.0197) 103
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‘Wood stove 018-0.9 n/a
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Ordinary wood B 1641073
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