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1 Introduction

The final design is similar to the initial concept proposed in part one.

The changes made were mostly in regards suspension geometry in order to minimize the change in
camber through the normal travel of out wishbones.

Stress analysis has also been caried out to gain insight on how these parts may behave under

extreme and typical operating conditions.
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2 Design

2.1 Chassis

As shown below in fig. 1 the final chassis design is an aluminum tubular chassis, made from 6063
aluminum in either 31.75mm or 25.4mm aluminum tubing depending on location, for example some
of the less areas of the chassis would accept 25.4mm tubing however it was thought better to use
31.75mm for areas such as the crash hoop and at points where the suspension system met the
chassis. The weldment/structural member feature was primarily used to create the chassis.
Suspension is the same independent suspension however with the upper wishbone mounts reduced
brough out from the center line by 90mm front and rear.

Fig.1

2.2 Stub axle assembly

The stub axle and hub, Fig 2-3, features two ball joints in order to mount on the wishbone, a mount
for the tie rods and can be fitted with a 55x35x10mm angular contact bearing, typically these have a
rating of 7kN dynamic load and able to withstand reasonable axial and radial loads with the shoulder
facing back to back. The spacer between the two bearings therefore must be accurately produced in
order to ensure the preload is correct. Using deep grove roller bearings may have been an
improvement due to the relative ease of production they provide.

Another improvement would have been to design the part with an off the shelf ball joint.
Modification the wishbone would have also been in order for this to be facilitated.

this change.

The caliper mountings are not specific to any caliper, the idea being to use adapter plates in order to
accommodate different size brake discs.
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Fig 2. Fig 3.

2.3 Wishbone

The design of the wishbone, Fig 4, is symmetrical therefore can be used for the upper and lower
positions and has a common width so the main body can be used front and rear with only slight
changes to the mount for the axle. Below is the design for the front wishbone.

The material is 6063 aluminum due to is relative abundance in various stock forms. For instance, in
order to manufacture the wishbone a milled section from a flat bar stock could be then welded to a
tube of the correct dimensions turned in a lathe if required.

The design was to use a thin bronze bush material in the I.d. of the chassis mount in order to allow it
to pivot around the pin however bearings could also be used with changes to the design however
the load capacity of bushes is normally greater and the speed of the rotation relatively low, bushings
being a lighter and easier method to manufacture.

Fig 4.
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3 Analysis

The wishbone is where the bulk of our analysis took place. The simulation feature in solid works was
used during our analysis.

in order to use the simulation, the material was specified Fig 6, and a mesh within the solidworks
drawing, Fig 7.

For the first simulation the fixtures were set so the wishbone was fixed where it mounts to the
chassis and at the lower shock mount. This would be similar to the forces experienced if the shock
absorber was to bottom out, these are also shown in figure 7.

A pin was used in the taper in this simulation in order to correct the direction of the load. Further
research would need to be caried out to find an more accurate alternative

a load was then applied through the taper where the hub would mount and the load set to 1612N
which is an approximation of the total combined weight of driver and vehicle supported by this one
point. This is of course an unrealistic situation but by definition worst case.

The software deemed the amount of deformation in the part to be too great to be realistic so an
error message was displayed.

The load was then lowered to 800N, which is almost realistic, being that the load in this direction
would be supported by two wishbones but still requires the vehicle and rider to be resting solely on
this point.

Shown below Fig, 8, is a visualization of the deformation and stress that would occur in the part.

as shown the part would deform but at no point in the part yield.

The same fixture was then used at the chassis mount but applied a load of 500n through the mount
for the shock absorber, which would expected with a 10kg/mm spring at 25mm of suspension travel.
Again a pin was used with a flat surface in the direction of the force desired was used, this was
especially flawed as id omitted the threads in the wishbone.

With this simulation there were a few areas, shown below in Fig 9 and 10, which were of interest.
Firstly, it put a large portion of the part into yield which may be accurate however errors in the
locations of the fixtures could account for this, further work could be carried out on how the part
would behave with the same loads but changing or removing the one fixture. Much of this stress
may be reduced, especially in the fileted corners where the tube mounts to the rest of the
wishbone.

Also on the underside of the shock mount there was an area of relatively high stress, indication
there may be an issue with wall thickness around that bolt hole as well as the clearance used for the
head of the bolt. An extrusion may have been a better solution as opposed to a recess.

» EelElG

Fig 6, Material selection A F'i.g 7, Mesh and loads/fixtures
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Static nodal stress Stress1
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TASK DESCRIPTION

The second part of thiz module iz where you provide a technical report (1000 words) and a group presentation (10 mins
max) to showease your final designs.

GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS

Your group must write a report (1000 words) that showcases your final designs that you researched on for assignment
1 of the module. Include CAD drawings and an evaluation on the process of designing the product. Comment on the
suitability of the design, the quality of the result, as well as aspects that could be changed or improved on.

The report must also include some form of analytics/caleulations based on the part you have designed. This could be,
for example, the forces that the frame will need to endure to function safely.

To complement the report, you will have to do 2 10 minnte (max) presentation, where you will professionally explain
how the project went, any stumbling blocks, why you designed the ‘soapbox’ the way that it turned out, what would
vou change, how the group worked together, etc. The dates of these will be supplied on Teams in due course (they
will take place in May).
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MARKING CRITERIA AND STUDENT FEEDBACK

This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks
available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s),
including those areas in which you have performed well and areas that would benefit from development/improvement.

4|23

Common Assessment Criteria Applied E 2|8 ?—é

1. Quality of designs 30

2. Analytical work 30

3. Quality of report 10

4. Quality of presentation 20

5. Professionalism 10
Assignment Mark (assessment marks are subject to ratification at the Exam Late Submission Penalties {tick if appropriate)
Board. Thess comments and marks are to give feedback on module wark and are for Up to one-week fate | %
guidance only until they are confirmad. | Over one week late |
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Assignment Title:

ACHA4008

This section repeats in brief the common assessment criteria detailed on previous pages. The extent to which these
are demonstrated by you determines your mark. Using these criteria, tick the box that best indicates the level of
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