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[bookmark: _Toc182749573]Introduction
This has report been written to show the different ways of managing a team and how different roles within the team affect the outcome of the product, this is why it is important to discuss the team members strengths and weaknesses and play to those strengths in the team.
This year the team members are required to build an autonomous vehicle for the “IMECHE Design challenge” this vehicle will simulate charging a battery unit then relocating to specific destination located the course, the completion of the vehicle will be split into different areas with specific roles for each team member.
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[bookmark: _Toc182749574]Roles and Responsibilities
Below is list of the different team members and the roles they are responsible for:
Table 1 Team Members Role
	Roles 
	Team Member Responsible for Role 

	CAD
	James

	Bill of Materials
	Max

	Assembly 
	James/Ziki/Max/TJ	

	Prototype Designs
	James

	Electronics/Programmer
	Ziki

	Content Creation
	James/Ziki/Max/TJ

	Organiser
	James

	Equation/Mathematics
	TJ




My main role in the group will be the organisation of the team members and what job they will acquire as well as helping keep the team on a good time schedule. This role will need the good observation and a good overview of what is happening in the team at any given time, as seen in the table below coordinator fits this role rather well hence why it has the highest score in the Belbin’s table.
Another role I have in the group is the creation of different prototypes designs and some different mock up designs, this role will require communication with different team members so that a final product can be decided on and can start to be developed this is why the trait team worker is also relatively high the Belbin’s table score.










My final role that is not split between other team members is 3D CAD Modelling, this role creates 3D models of the different parts of the vehicle that can then be printed off and assembled by the team. The trait implementer is well suited to this role as it will be taking the ideas and suggestions made by the team members and incorporating them into 3D design.

Table 2 Belbin's Model Score Table
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[bookmark: _Toc182749575]Team Tasks and Times
This section will highlight the different tasks the members have be assigned to as well as showing the number of hours given to the task with the intended finish deadline for the tasks provided. 
[image: ]
Figure 1 Phase 1 of Progress Gantt Chart
Phase 1 is the planning phase this will be when the team members will brainstorm and come up with different ideas that could be implemented into the design of the vehicle as well as taking inspiration from previous groups vehicle designs.
Tasks:
Initial research-Ziki: This task will be to look at the previous winners of the IMECHE challenge and make a list of components they used as well as what the different vehicles have in common.
Mind Map-James: This task will use the knowledge from the research task to list all the different components available and which one will benefit our vehicle design the most.
Bill Of Materials-Max:  A list of the materials used for the project with cost of the material itself, the production cost and the shipping cost. (will be updated as the Project develops)
Prototype Designs-James: A rough drawing of different types of design that could be used.
Rough CAD Design-James: This will be a rough CAD Model of the chosen Prototype.
Further Research-Group: A joint task that will make concrete decisions in the components used and the final design before any commitment has been made.
Detailed CAD Design-James: A more detailed CAD Model with correct specifications and measurements.
[image: ]
Figure 2 Phase 2 of Progress Gantt Chart
Phase 2 is the Action phase this is when components (base, wheels, brackets, sensors) will start to be purchased, manufactured and programmed for the assembly of the vehicle.
CAD Base/Wheels/Bracket-James: These will be the components that will be manufacture with tools provide by the university.
3D Print Components-James: Physical components that have been 3D printed using the CAD models measurements.
Purchased components-Max: these are components that can’t be manufactured at the university and will have to be purchased from an outside source. (Sensors, Circuit boards, Motors)
Programme Sensors-Ziki: Programming of the vehicle sensors so the vehicle is autonomous.
Presentation-Group:  A presentation to provided information for what has been done in the project so far and what still needs development.

[image: ]
Figure 3 Phase 3 of Progress Gantt Chart
Phase 3 will be the assembly and testing phase ironing out any problems that may occur when physically test the vehicle.
Assembly-Group: This task will be assembling all the components that have been collected into functional vehicle.
Tests and Improvements-Group: These tests will simulate the course the vehicle needs to complete and add any necessary improvements to the vehicle.

Below is a table of what the main sectors of the project will involve:

Figure 4 The percentages of Project Sectors







[bookmark: _Toc182749576]My Tasks and Timings
Below is list of the tasks I have been assigned to complete with the start and end dates of each specific task as well as the amount of hour dedicated to each task, together with a small description of each task I’m responsible for.

Task Description:
	Task
	Description
	Hours
	Start/End Dates

	Mind Map
	A list of different components and ideas that can be implement to the start off a prototype design.
	

6

	

	18/10/24
	20/10/24




	Prototypes designs
	A diagram of 3 or more simple vehicle designs, one is then chosen this vehicle will be the foundation on which other designs will be added on to (motors/electronics)	
	



25

	


	21/10/24
	24/10/24




	Rough CAD Design
	A CAD Model with little Detail and basic chassis layout
	
15
	
	24/10/24
	28/10/24




	Further Research
	A more detailed dive into research of specific are of the vehicle we have chosen.
(sensor types/Motors/Materials)
	


30

	


	28/10/24
	2/11/24




	Detailed CAD Model
	A CAD Model of the vehicle with detailed measurements and dimensions. 
	
20
	
	3/11/24
	10/11/24




	CAD Base/Wheels
	A CAD Model of the base that will accommodate the components of the vehicle as well as the wheels.
	


15

	


	11/11/24
	18/11/24




	CAD Brackets
	A CAD Model of the brackets that will hold the axle in place as well as aligning the wheels
	
15

	
	18/11/24
	28/11/24




	3D Print Components
	3D print all the components that have been made in CAD
	
20
	
	29/11/24
	2/12/24




	Presentation
	A Presentation of what has been do so far in the project and future goals
	
45
	
	21/11/24
	9/12/24




	

Assembly/Tests/Improvements
	Assembly of all the components to make the vehicle functional with a series of mock test to outline any faults
	

30

	

	5/1/25
	22/1/25




	Weekly Meeting 
	Weekly meetings to discuss any goals or problems that may occur in the project
	
84
	


	Total Hours
	
	305
	












[bookmark: _Toc182749577]Bill of Materials/Tools
Below is a list of materials and components that will be used to make an operational vehicle as well as other additional information.
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Figure 5 Bill of Materials

Specialist Tools:
3D Printer
Vertical Drilling Machine
Laser cutter






[bookmark: _Toc182749578]Activity of Node Chart
[image: A screenshot of a video game
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Figure 6 Activity on Node Chart
[bookmark: _Toc182749579]Milestones/Gateway
Below is table and a chart of milestones and the corresponding dates that they should be achieved by:
[image: ]
Figure 7 A table of milestones with the associated dates
[image: ]
Figure 8 Milestone time diagram
Gateways: A Gateway is important decision point within the projects lifecycle where progress is evaluated and decisions are decided upon whether to progress to the next phase of the project, these gateways serve as a checkpoint to make sure the project is in line with the given objectives and that it remains within the time, cost and quality constraints of the whole project. 
This project has been spilt into 3 gateways, Gateway Alpha, Gateway Bravo and Gateway Charlie at each gateway the project will stopped and assessed make sure all critical tasks are completed before moving on the next phase of the project, as moving on with out completing these tasks will result in poor time management and task completion or at worst failure of the entire project, for simplicity’s sake only one gateway will be discussed in this report.
Each gateway represents how far along the project has progressed and what else needs to be done to move on to the next stage.
[image: ]
Figure 9 Table of Milestones with added Gateways

	Gateway Alpha (30%): As seen above gateway alpha is at 30% into the project this is still in the design stage of the project rather than the action stage. Once this gateway is reached some analysis is made to determine one if all previous task and goals have been achieved, two if it is wise proceed to the next stage and three if the project should be terminated if it is no longer viable.
If not all task and goal are completed the project will be paused until the desired task have been completed, for example if the CAD measurements are not accurate to the desired design, then continuing on before the correct measurements are taken will cause the incorrect manufacturing of the desired components in turn causing the project back track wasting valuable time and resources.
Before the project can proceed are all necessary resources and information in place, if not all resources are in place to proceed then the project will have to be halted to make sure all resources are in place to continue in an efficient and timely manner.
If the project become too resource heavy or is deemed insufficient to carry on, then scarping the project and finding a different alternative may be a better option.
 Gateway Alpha ensures that the CAD models meet essential design specifications, adhere to functional requirements, and align with broader project goals before advancing to prototyping, testing, or production stages.



















[bookmark: _Toc182749580]Risks
All projects whether they’re big or small are subjected to risk, this can arise from many sources, including financial restraints, resources available, technology restraints, regulatory changes and unforeseen factors. If risks are not managed, they can lead to high financial costs, delays, decreases in quality or failure of the entire project.
For my section in the project, I have identified two risks they may occur as the project moves forwards, the first risk being the 3D printing of the wheels and axle brackets for the vehicle, the second being the smooth mechanical operation of the final driven. [image: A screenshot of a computer
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Figure 10 Risk Matrix for CAD Design
CAD risks: when having CAD designs in a project it may be that the final CAD design that was chosen may no longer meet the projects desires and may have to be redesigned in order to accommodate these new requirements.
Mitigation of risk: in order to facilitate new requirements CAD components should be simple and relatively easy to redesign in the allocated time.
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Figure 11 CAD Model of the Prototype Vehicle
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Figure 12 Risk Matrix for 3D Printing



3D printing risks: when 3D printing the wheels and axles brackets the dimensional accuracy of the printing is paramount as the axle of the vehicle must be able to slide through both components freely, 3D printed components also have inconsistencies in size and tolerances due to thermal effects.
Structural weakness in the components also needs to be considered in the printing process and layer by layer print can result in weak point between the layers, these can lead to failure once under stress.
[bookmark: _Hlk182072437]Mitigation of risk: to mitigate the errors in thermal and dimensional accuracies for printing make sure the printer has been calibrated correctly before use this will give more accurate printing capabilities and take thermal shrinkage in consideration, making prototype designs and adjusting the dimensions as necessary will help in pinpointing what size the measurements need to be for printing.
To strengthen a component when printing orientate the design to decrease the load bearing on the weaker axes (component are usually weaker the vertical Z axes). Using different print processes like SLA will also decrease the layer-by-layer weakness.
[image: In Love With 1mm layer height on a desktop 3D printer! : 3Dprinting]
Figure 13 Layer by layer 3D printing sourced from: https://www.reddit.com/r/3Dprinting/comments/at1t6g/in_love_with_1mm_layer_height_on_a_desktop_3d/?rdt=55758
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Figure 14 Risk Matrix for Final Gear Drive

Final Drive risks: risks to the final drive would be the misalignment of the gears causing the gear to not engage properly and increasing the likelihood of slippage and failure of power to the rear wheels, the backlash (play between the gears) of the gears also plays a role in the power delivery to the wheels increased backlash can introduce noise, inefficient power and wear to the gears.
Mitigation of risk: to ensure that the gears are aligned the use of precise alignment tools will be used in the assembly of the vehicle high tolerance measurements in the CAD Design of the gear to make sure the gear is as accurate as possibly.
To decrease the backlash of the gear all the gears will be of the same design with the same teeth distance and will be placed close together to make sure the gears are correctly meshed to ensure smooth mechanical operation.
[image: Understanding Backlash in the Context of Precision Gearboxes | Industry ...]
Figure 15 diagram of gear backlash sourced from: https://industryinsider.eu/maintenance/compressed-air-drives-pneumatics/what-is-gearbox-backlash/


[bookmark: _Toc182749581]Summary Gantt Chart 
A Gantt chart is a visual chart used in projects to show the schedule of the project over time, these charts provide a timeline of tasks and milestones. Each task and milestones are represented by a horizontal bar with its length showing the length of the tasks.

[image: ]
Figure 16 phase 1 of the Project Gantt chart with Milestones and Gateways
[image: ][image: ]
Figure 17 Phase 2 of the Project Gantt Chart with Milestones and Gateways
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 Personal Gantt Chart: below is a table of my personal progress Gantt chart with listed tasks and dates.Figure 18 Phase 3 of the Project Gantt Chart with Milestones and Gateways
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Figure 19 My Personal Gantt Chart with Tasks and Dates














[bookmark: _Toc182749582]Conclusion
In conclusion managing a project takes discipline to ensure the successful planning and delivery of the project within a designated time slot, involving a structured setting to objectives, managing risks and resources to achieve the desired outcome. Employing effective communication, strategic planning and continuous monitoring goals can be completed in a timely manner. 

[bookmark: _Toc182749583]References 
[online] Industry Insider – The World of Manufacturing. Available at: https://industryinsider.eu/maintenance/compressed-air-drives-pneumatics/what-is-gearbox-backlash/
 [Accessed 17 Nov. 2024].
Main Sectors of the Project


CAD	Programming 	Research	35	40	25	

image2.jpeg
@ D O @ oeoivibows it x | D) bk e X | B imededeignchulerge e X B e deior chaerss 1 x + =@

G @ O | st WDowmladsimeche esg-cralenge:roctspacicain i s . s m e a S

Alm euBla®

°

=Y Vow o @ @I A @ smope - +[3] 0wz
st vertical target (150mm from horzontal surface), remain in contact for p to
15 seconds, return with the same datum pointer 35 Cose 25 possible o the
Starting point, travel towards the wal for he Sacond tme, contact the punge.
simulator on the second vertica target (S0mm from horizontal surface), remain
I conact for U 10 15 seconds, move backwards 2nd stop on the second +
Rorizortal target positoned at  itance Inrmediate between the frst one and
the wal

e o Ox

During thefrst and the second phase of this competiton the device should be
able to adjust automaticaly the vertical posiion o the plunger to contact the
Second vertical targer.

Firs horizontal target

Second vertcal target

Second horizontal target

50 First vertial target

g9 |

" P—




image3.png
= @

Bl &

S ® O | [ 0| ® | 4 |@m|O® N |® o] c| e || | |@ ) HEETAGRSSVEPHO X [B Wk SELF PERCEPTON Team Que X | -
C (@ File | Cy/Users/JKM/OneDrive%20-%20University%200f%20Wales%20Trinity%205aint%20David/year%203/Wk2%20SELF %20PERCEPTION%20Team%20Questions%20completed.pdf [CE m
=% v VY Daw v Q| @ | A | a | AskCopilot + = 8 ofs | D) | DB Q| e
TEAM SKILLS MANAGEMENT
TABLE OF NORMS
RESOURCE | MONITOR TEAM COMPLETE
IMPLEMENTER | COORDINATOR | SHAPER PLANT | \NVESTIGATOR | EVALUATOR | WORKER | FINISHER
Low 0-6 0-6 S08 0-4 0-6 Q05 0-8 0-3
0-33% - - - - - - - -
AVERAGE | (Q pa
33.66% 7-11 7-10 9-13 5-8 7-9 6-9 9-12 (4—6
HIGH (©
66-85% 12-16 1-13 14-17 9-12 10-11 10-12 13-16 7-9
VERY HIGH I 8
801000 17-23 14-18 18- 36 13-29 12-21 13-19 17-25 10-17
AVERAGE
SCORE 10.0 8.8 11.6 7.3 7.8 8.2 10.9 5.5
93 3 4.3

8% O Type here to search

o020 d@% 6 %

&

lo 3 I.’.]— (S

A G W

B @

822
13/10/2024

a

X

o

Edit with Acrobat




image4.png
IMECHE DESIGN CHELLENGE

Progress table

Phase 1 Planning
Initial Research
Mind Map
Bill of Materials
Prototype Designs
Rough CAD Design
Further Research

Detailed CAD Design

Project Start:
Display Week:

ASSIGNED
TO

PROGRESS

Ziki 100%

James 100%

Max 10%

James 100%
James 25%
James/Ziki/Max/T) 0%
James 0%

Tue, 08/10/2024

START

8/10/24

18/10/24

20/10/24

21/10/24

24/10/24

28/10/24

3/11/24

20/10/24

20/10/24

9/11/24

24/10/24

28/10/24

2/11/24

10/11/24

14 Oct 2024 4 Nov 2024

7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23|24/2526 2728293031 1 2 3 4 5 6 7 8 9 1011




image5.png
CAD Base/wheels

CAD Brackets

3D Print Components

Purchase Components

Programme Sensors

Presentation

James

James

James

Max

Ziki

James/Ziki/T)

11/11/24

18/11/24

29/11/24

3/12/24

10/12/24

24/11/24

11Nov 2024 18 Nov 2024 25 Nov 2024

111213 14 15 16 17/18 19 20 21 222324252627 282930 1 2 3 4 5 6 7 8|9 1011 12 13 14 15 16 17 18 19

s [

28/11/24
2/12/24
9/12/24

18/12/24

9/12/24




image6.png
Phase 3 Testing

Assembly

Test1

Improvments

Test 2

Improvments

5/1/25
10/1/25
11/1/25
17/1/25

18/1/25

9/1/25

10/1/25
16/1/25
17/1/25

22/1/25





image7.png
Unit cost (£/g :

[Total cost (€]

Desity

Total mass

Manufacturing

Device area PartNumber | PartName | Quanthy | oo Ol R T Material | echmiaue | SUPPIer
oL Body of vehicle 1 £0.61 £0.61 [Plywood 600) 145.8[laser cutting _|wickes
To [Mo2z [Wheels 4 £0.03 £0.12 [Plywood 600) 52.28laser cutting_|wickes
52 [wos ultrasonic mount 1 7 2P 1240 3D printing _|Amazon
G E [wos Wheel mounts 2] B ?[pLa 1240] 3D printing | Amazon
= “  |mos Wheel axle 1] 2| 2[pLa 1240 3D printing __|Amazon
3 Battery casing 1 £0.80 £0.80[PLA 1240 30|cots RS components|
HiQuick 2800mAh
o1 1.2V rechargable 4 £131 £5.24[N/A N/A 115/cots |Amazon
battery
2 ez Pl 1 £1.45 £1.45\N/A N/A 8.:5/cots Kunkune
g senor
5 [eo3 [Arduino uno 13 1 2563 £25.63|N/A N/A 25|cots Store.arduino
E Mini 1293D Motor|
S |eoa Drive 1 £3.91 £2.91|n/A N/A 35/cots Kunkune
£ TCS34725 RGB
3 E0S Light Color
e Sensor 2 £3.50 £6.99 |N/A N/A 6.46|cOts |Amazon
200RPM Motor
with gearbox
0 replacement N20 2 £6.61  £13.22N/A N/A 40|cots |Amazon
Total| _ £57.97 Totalmass:| __ 458.04]





image8.png
Activity
Mind Map

LatestStart

Activity
Rough CAD Design

LatestFinish

Actvty
Detailed CAD Model

Float

Latest Finish

Activity
Prototype Design

Latest Finish

LatestStart

Latest Finish

Activ
Presentation

Latest Finish

ctivty
CAD Brackets

Float Latest Finish LatestStart Float LatestStart Float

Activity
Assembly/Tests/Improvements

Latest Start Latest Finish

Latest Finish





image9.png
Milestones

Position |~ | Date |~ | Milestone
1 08/10/2024 Start
-2 24/10/2024 Prototype Designs
1 28/10/2024 Rough CAD Design
-1 10/11/2024 Detailed CAD Design
-1 28/11/2024 CAD Base/Wheels/Brackets
1 02/12/2024 3D Print Components
1 09/12/2024 Presentation
-1 18/12/2024 Programme Sensors
1 09/01/2025 Assembly
-2 10/01/2025 Mock Test 1
3 16/01/2025 Mock Test 2
-1 30/03/2025 Viva
-1 04/04/2025 Internal UWTSD Heats
1 04/05/2025 South Wales Reginal Heats
-3 04/11/2025 National Finals London




image10.png
Start (08/10/24) Rough CAD Design(28/10/24) 3D Print Components(02/12/24) # Mock Test 2(16/01/25)

Presentation(09/12/24) ¢ Assembly(09/01/25)

c0@eo. XY XX
South Wales Reginal Heats(04/05/25)
XX XX} XY XX}
CAD Base/Wheels/Brackets(28/11/24)
Y I Detailed CAD Design(10/11/24) Programme Sensors(18/12/24) Y I Internal UNTSD Heats(04/(04/25)
08 Oct
Viva(30/03/25)
® Prototype Designs (24/10/24) ® Mock Test 1(10/01/25) ® National Finals London(04/11/25)
2024 2025 2025 1900 1900




image11.png
|~ Date _~ | Milestone
08/10/2024 Start
24/10/2024 Prototype Designs
28/10/2024 Rough CAD Design
10/11/2024 Detailed CAD Design
28/11/2024 CAD Base/Wheels/Brackets
02/12/2024 3D Print Components
09/12/2024 Presentation
18/12/2024 Programme Sensors
09/01/2025 Assembly
10/01/2025 Mock Test 1
16/01/2025 Mock Test 2
30/03/2025 Viva
04/04/2025 Internal UWTSD Heats
04/05/2025 South Wales Reginal Heats

04/11/2025

National Finals London

Gateway
Alpha (30%)

Gateway
Bravo (60%)

Gateway
Charlie
(100%)





image12.png
S @ 0[N |P|¥|4|D|O®|N|B|B|Cc

G | (& nhttps//chatgpt.com/c/bdb78975-2631-43de-a16f-60127826749b

Ol E B | e | @ | @ @ 2MK-PressSart R X | €3 Bists HillVictorian Town <A X | £ Why These Concrete Arows X | - - 8 x

D @ ChatGPT

@ ChatGPT
88 Explore GPTs

Risk Matrix for CAD Risks

Yesterday
. Risk
Tech Report: User Inquiry . P N
Risk Likelihood  Impact Level Mitigation Strategy
CAD Risks: Final Medium Moderate Medium Ensure CAD components
Previous 30 Days ) 5 . X
CAD design may to High to High are simple and modular,
Fuel Consumption at High RPMs no longer meet allowing for quick
X X updated project redesigns within the
Production Process Overview R .
requirements, allocated timeframe.
requiring redesign. Regularly review and
February update requirements

Design Specs Guideline with stakeholders during

the design phase.

January

Identical Currents: 0.5A v

0 Message ChatGPT
® Upgrade plan

ChatGPT can make mistakes. Check important info.

2@ O Typeheretosearch i i OB w @ S & B o] 17/‘:2’024 =

m





image13.png
Fssoupworks v A D-F-B-2-0 - -[5l-8 @ - Assem Design challenge roling base BN Scarch Commands _ & x
Dipley Sttt S
Assembly | Layout | Sketch | Markup | Evluste | SOLDWORKS Ade-ins | Simlation | MBD_| SOLDWORKS CAM 2REE 0 9 o8 o 00 _ & x

@ Blo[€
7-
@@ " Assem Design challenge rolling b
History
B Sensors
Annotations
[t Front Plane
[] Top Plane
[t Right Plane
L., origin
@ B (7 Design challenge<1> (Def
@ B () Design challenge adle< 1>
@ B () Design challenge wheel<1
@ B () Design challenge wheel b
@ B () Design challenge wheel<?
@ B () Design challenge wheel<3
@ B () Design challenge wheel<4
@ B () Design challenge wheel b

@ B () Design challenge wheel b
@ B () Design challenge axle<2>
@ B () Design challenge axle gea
@ @ () Design challenge wallsen:

) Mates

< >

@ B () Design challenge wheel Ix:|

A

[EIRITIN] Model [ 30 Views |

fion Study 1|

SOLIDWORKS Student Edition - Academic Use Only. Under Defined MMGS

P Type here to search

-9

o

el

N ] @ $ 6 B @ o)l





image14.png
® O |C|§[4]D|O]N

G | (& nhttps//chatgpt.com/c/bdb78975-2631-43de-a16f-60127826749b

(n] @ ChatGPT

® ChatGPT

88 Explore GPTs

Yesterday

Tech Report: User Inquiry

Previous 30 Days
Fuel Consumption at High RPMs

Production Process Overview

February

Design Specs Guideline

January

Identical Currents: 0.5A

2023
Motorcycle Rake & Trail

Parallel Diodes: Finding Resistance

@ Upgradeplan

P Type here to search

¢ o w|O@|E|H|o O]+

| | MIRAGE - TekenashiKiara (O X | 3 Bists Hil Victorian Town A X | £ Why These Concrete Arows X | +

UELIEaSE LIS 1UaU UEAIITY UI1 UIE WEARET dAES (CUHIPUTIEIIL aIE usudlly
weaker the vertical Z axes). Using different print processes like SLA will
also decrease the layer-by-layer weakness.

©  Risk Matrix for 3D Printing Risks

Risk Likelihood

Dimensional Inaccuracy: 30 Medium
printed wheels and axle brackets

may lack precise dimensions,

causing misalignment or

difficulty in assembly.

Thermal Effects: Variations in Medium
temperature during printing
may cause inconsistencies in size

and tolerances.

Structural Weakness: Layer-by-
layer printing may result in weak
points between layers,

increasing the risk of failure

High

under stress.

@ Message ChatGPT

ChatGPT can make mistakes. Check important info.

O 0 -~ 2 A S 6 B

Impact
High

Moderate

High

Risk
Level

High

Medium

High

Mitigation Strategy
Calibrate the 3D printer before
use, account for thermal

shrinkage, and create prototypes
to refine dimensions.

Ensure the printer environment
is stable, calibrate heating
elements, and test print
materials for specific thermal

behaviors before full production.

Orient designs to minimize stress
on the vertical (2) axis, and use

stronger printing techniques like
SLA. Adjust designs to distribute

loads more effectively.

~ )

15:43
171172024

]




image15.jpeg




image16.png
S @ O|N|v|§|[4|D|O|N|OB|B

G | (& nhttps//chatgpt.com/c/bdb78975-2631-43de-a16f-60127826749b

@ ©

@ CchatGPT

83 Explore GPTs

Yesterday

Tech Report: User Inquiry

Previous 30 Days
Fuel Consumption at High RPMs

Production Process Overview

February

Design Specs Guideline

January

Identical Currents: 0.5A

2023
Motorcycle Rake & Trail

Parallel Diodes: Finding Resistance

@ Upgrade plan

P Type here to search

@ Risk Matrix for

A m

id
o)

asae @

precise alignment tools will be used in the assembly of the vehicle

high tolerance measurements in the CAD Design of the gear to make
sure the gear is as accurate as possibly.

To decrease the backlash of the gear all the gears will be of the same
design with the same teeth distance and will be placed close together

to make sure the gears are correctly meshed to ensure smooth
mechanical operation.

Risk

Misalignment of Gears:
Misalignment causes gears to
not engage properly, increasing
slippage and power failure to
the rear wheels.

Increased Backlash: Excessive
play between gears results in
noise, inefficient power transfer,
and increased wear.

al Drive Risks

Likelihood

Medium to
High

Medium

Explanation of the Columns:

Impact

High

High

N

High

tion Strategy

Use precise alignment tools during
assembly and ensure high tolerance
measurements in the CAD design to

achieve accurate gear alignment.

Design all gears with identical teeth
spacing, ensure tight placement
during assembly, and verify meshing
accuracy to minimize backlash and

improve performance.
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