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[bookmark: _Toc513151860]Introduction
[bookmark: _Toc513151861]Team Member Roles
Chassis Design- Callum Evans and Harry Grundy
Aerodynamic design- Kurt Evans
Materials- Louie Brennan-Card
Suspension Design- Sean Perks
Wheel Design- Zak Jensen (Team Leader)
Brake Design- Harry Blaser (Vice Team Leader)
[bookmark: _Toc513151862]Aims
The aims of the second part of the report is to produce a final CAD drawing of each component that will be put into the soap box racer, as well as this group members need to perform calculations on their given components and discuss the suitability of their design including if any improvements are needed.

[bookmark: _Toc513151863]Objectives
To meet the aim set out by the team, multiple tasks need to be undertaken by each member. Each member must design a CAD profile of their chosen final design and conduct calculations/analytics to show the suitability of their design to the requirements for the soapbox racer. possible design ideas for their individual tasks in the given time. The calculations should lead to significant knowledge and data being gathered about the components design, this should then be put forward as a realistic recommendation of why the design is suitable and where improvements could be made.
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Suspension attached to the cockpit/chassis which allows for adjustable spring shocks to be mounted.
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Created first was an aluminium free coaster hub that had been designed to have 18 steel spokes on each side for added strength to prevent the wheel collapsing under cornering load. The hub was designed to fit a steel axle through the centre to allow for 
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A aluminium rim was designed that has enough width and weight to create strong wheels that will not buckle under load whilst cornering.
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Rolling Resistance can be expressed as:
Fr = c W                                   
where
Fr = rolling resistance or rolling friction (N, lbf)
c = rolling resistance coefficient - dimensionless (coefficient of rolling friction - CRF)
W = m ag
    = normal force - or weight - of the body (N, lbf)
m = mass of body (kg, lb)
ag = acceleration of gravity (9.81 m/s2, 32.174 ft/s2) (Engineering Tool Box, N/A)

Fr= 0.0107 (220.462) (9.81)
Fr= 23.141N
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(Engineering Tool Box, N/A)


c = 0.008 + (1 / 4.13685) (0.01 + 0.0095 (32 / 100)2)
c= 0.0107
where
c = rolling coefficient
p = tire pressure (bar)
4.13685=60PSI
v = velocity (km/h)
32Kmh = 20 Mph
(Engineering Tool Box, N/A)






After the decision was made to progress with the 20-inch BMW style wheel as it provided the greatest benefits to the soap box racer, benefits including being light, strong enough to withstand cornering forces and providing a low rolling resistance and friction which will result in gaining speed easily and maintaining these high speeds.
Following engineering calculations being done on the 20-inch BMW wheel, it was found that the rolling resistance of each wheel is 23.141 Newtons, combined creating a 92.56 Newton force that is transferred through the wheels of the soapbox racer whilst it is rolling across the ground. Due to the potential for the surface of the track to change dependant on weather conditions, the rolling resistance could change. The rolling coefficient of the wheel was calculated to be 0.0107 which is a low coefficient, meaning the wheels will be easily able to gain speed and maintain speed resulting in a competitive soapbox racer for the competition. Consolidation was done between the designers of the wheel design and of the brake disc design to ensure the brake discs fit onto the hub.
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[image: ]Disc Brake mounted to the 20-inch BMX wheel design. This will fit over callipers mounted on the suspension arms.

	General equation for braking performance:
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Equation for deceleration:	
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[image: ]Equation for stopping distance:


(Gillespie, 1992)
The torque capacity of a disk brake with two pads can be expressed as
T = 2 μ F r                                
where 
T = braking torque (Nm)
μ = coefficient of friction 
F = force on each pad (N)
r = mean radius (from centre wheel to centre pad) (m)
Required pad pressure can be expressed as
p = F / A                          
where 
p = pressure (Pa)
A = pad area (m2)
(The Engineering Toolbox, n.d.)
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[bookmark: _Toc513151872]Conclusion

[bookmark: _Toc513151873]Recommendations for further study 
As a group it was concluded that better communication and participation is needed to be able to guarantee everyone knows their tasks and roles within the project and that can get work done in time for the submission date. 

For the wheel design it was put forward that improvements could be made by doing further research into tyre tread design and how this could improve grip for the soap box racer and also further research was needed into the amount of camber needed to produce a fast and agile racer whilst still maintaining high levels of grip.

For the brake design improvements could be made to reduce the weight of the discs by cutting away more material, this would be beneficial as it would cool the brakes more effectively. Another improvement could be done to improve the design of the disc to allow air to flow around the disc more easily resulting in cooler braking temperatures.

For the suspension, materials, aerodynamics and driver safety, improvements need to be done by the component designers to produce CAD designs and to complete calculations to find out it’s suitability to the requirements needed e.g. strength and maximum load capacity.
[bookmark: _Toc513151874]References

Engineering Tool Box, N/A. Engineering Toolbox. [Online] 
Available at: https://www.engineeringtoolbox.com/rolling-friction-resistance-d_1303.html
[Accessed 1st May 2018].
Gillespie, T., 1992. Fundamentals of vehicle dynamics. 1st ed. Warrendale: Society of Automotive Engineers, inc.
The Engineering Toolbox, n.d. Disc Brakes - Force and Torque. [Online] 
Available at: https://www.engineeringtoolbox.com/disk-brakes-d_1808.html
[Accessed 2 May 2018].



 

















image3.png
&8

|

8 E®-

done ass

@ search soLDWORKs Help Q -

Mode

B oo g 2 s B WP B o o @
ety [ Cyo | e | Evtne | SOUDMORSS A | St | SOUDMORKS 6 | skecant pr | SordcAvioprors | 5

@ Rle&[&|e>
7-
@ @ done ass (Default<Display State-1>]
> [ History
B Sensors
Annotations
) Front Plane
£ Top Plane
£ RightPane
1, origin
» @ 8 () Project chassis 2<1> (Defaull
» @ B () arc small<1> Default<<Defq
» @ B () arch large< 1> (Default<<Del
» @ B (3 wish <1> (Default<<Default;
> 0 Mates
B pLaner

|

2B LT n

Getting Started. ~

[ wew Document

¥ 0pen  Document

& Onine Training

@ what's New

@ ntroducing SOUDWORKS

@ Generatnformation

L IEEINIETS

SOLIDWORKS Curriculum ~

B Tutorials

& student curicutum

@ nstructors urieutum

SOLIDWORKS Tools ~
@ property Tab Builder
@ souowors rx

@ pertormance senchmark Test

Compare My Score
8 Copy settings Wizara

Fa wy Products

Community ~
@ customerportat

8B user Groups

B9 piscussion Forum
Technical Alerts & News

SOLIDWORKS 2018 SP3.0 EV (Early Visibily) .
SOLIDWORKS 2013 SP3.0 EV (Early Visibiliy .
SOLIDWORKS 2018 SP2.0is avalable for
download

Actvation System Downtime on March 3, 2018 b.
SOLIDWORKS 2018 SP1.0is available for
download

SOLIDWORKS 2017 SP5.0is available for
download

Scheduled Maintenance Friday

<
TIEIEII Model [ 30 Views | Wiotion Study 1 |

View Al

Project chassis 2<1>

Under Defined _ Editing Assembly MMGS -




image4.png
Zc
S SOLIDWORKS D E-&8- -leE®- done ass @ searcnsoupworks Help Q<) 2 v - &3 X
" q
e B 2 ® 2, 0 2 & ¢ S ®
Smart snow New | siler | Bploded Update | Take  torge
Patten s COMPORent SOl Features Geomely |\t ygicfrs  view Specdpak | Snapsnot Assembly
. . o |components | + - | 'y [
Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | SolidCAM Part | SolidCAM Operations | EMS S2OE®B 0% S - 0 - x ¥
2 ~
L] Bl [@[8> &
v- @
@ B done oss Defout<Display State-15] =
» [ History E]
) sensors
+ ER) Anotations
] Front Plane
] Top Plane [
] Right Plane 5}
L., origin
» @ 8 () Project chassis 2<1> (Default
b @ @ () arcsmali<l> (Default<<Defy
» @ B () arch large< 1> (Default<<Del
b @ @ () wish <1> Default<<Default
» ) Mates
o puaner
v
S
i ~
Model [ 3D Views | Motion Study | 1

SOLIDWORKS Education Edition - Instructional Use Only Under Defined | Editing Assembly MMGS = ©




image5.png
D-m&@-a-"-[[eB®- doneass @ searcnsoupworks Help Q<) 2 v - &3 X

" c
Z e 2.2 2N = ©
Component gy Mowe g, Asenbh Refernce | (U | gt | pladed Updste | ke targe
Fasteners. P Hidden " Motion Materials  View Speedpak  Snapshot Assembly.
. B o components | - - Sy Vode
Assembly | Layout | Sketch | Evluste | SOLIDWORKS Ada-ins | Simulation | SOLIDWORKS MBD | SolidCAM Part | SalidCAM Opersions | VS 5 @ < &
g Getting Started. A
® Blo[&e B D newoocment
- W] [ open s vocument
@ done ass Dctau<Display St 1] =P
d Oniine Training
> i) History
) Sensors @ @ what's New
> [&) Annotations @ introducing sOLDWORKS
Front Plane
o 3] @ General information
] Top Plane
£ RightPane [5)
i SOLDWORKS Curfcutum >
» @ B () Proectchasi 21> et B ruons
» @ B () arc small<1> Default<<Def; @ student Curricutum
> LA b Iy @ nstructors Curticulum
» @ B () wish <1> Default<<Defaul
» 0 Mates -
Mo SOLDWORKS Toals >
@ property Tab buider
@y souowores e
@ pertormance senchmark Test
& compare iy score
A copy settings wizara.
B wy Products
Commanity >
@ Customerporal
& user Groups
9 discussion Forum
Technical Aerts & ews
SOLIDWORKS 2018 5730 £V (ary Vil
SOLIDWORKS 2018 73,0 £ [Eary Vil i
SOLDWORKS 2018 5P2.0 s valble for
Gowrload
Adivaion Sstem Downtime on March 3, 2015 b
SOLDWORKS 2013 P10 s svalable for
Gowrload
SOLDWORKS 2017 5P5.0 s valable for
Gowrload
Scheduled Maintenance Fidsy
< > cheduled teintens N
TSI Model [ 30 Views | Wiotion Study 1| view Al

SOLIDWORKS Education Edition - Instructional Use Only Under Defined | Editing Assembly MMGS = ©




image6.png
D-m-E@a  [eBae-
e B 2 o B W o & S @

UnearComponent gy Move | gpg,, | Asembly Reference | o | guor | pglodea vpdate | Take  Large
Fasteners o Hidden ™ Motion Materials  View Speedpak  Snapshot Assembly.
[

o B Components - o Study

P
DS SOLIDWORKS

Assembly | Layout | Sketch | Evaluate | SOLIDWORKS AdckIns | Simulation | SOLIDWORKS MED | SolidCAM Part | SolidCAM Operations

Getting Started

Rle&[&|e>

[ wew Document

[ 0pen  Document
@ B done a: Default<Display State-1>]

> i) History
3 Sensors

Annotations
) Front Plane —
£ Top Plane
£ RightPane
1, origin

» @ 8 () Project chassis 2<1> (Defaull

» @ B () arc small<1> Default<<Defq

» @ B () arch large< 1> (Default<<Del

» @ B (3 wish <1> (Default<<Default;

>[I Mates
B pLaner

& Onine Training

@ what's New

@ ntroducing SOUDWORKS

@ Generatnformation

LN

SOLIDWORKS Currculum ~
B Tutorials
& student curicutum

@ nstructors urieutum

SOLIDWORKS Tools ~

@ property Tab Builder

@ souowors rx

@ pertormance senchmark Test

Compare My Score
b copy settings wizard

Fa wy Products

Commnty ~
@ customerportat

8B user Groups

3 piscussion Forum

B9 echnical Aterts & News

> SOLIDWORKS 2018 SP3.0 EV (Early Visibilty) i

> SOLIDWORKS 2018 SP3.0 EV (Early Visibilty) i

, SOLIDWORKS 2018 SP20 i available for
download

> Adtivation System Downtime on March 3, 2018 b,

, SOLIDWORKS 2018 SP1.0 i available for
download

, SOLIDWORKS 2017 SPS.0 i available for
download

> Scheduled Maintenance Friday
> Scheduled Maintenan

<
TN Model [ 30 Views | Wiotion Study 1 | > View Al
SOLIDWORKS Education Edition - Instructional Use Only Under Defined _ Editing Assembly MMGS - @





image7.png
p’SsoquoRxs Dy @-&-9-FeE®- hub * B search Commands Q-2 .® x
W g o @ e g OO g Devation Anabsis K DrattAnasis D Symmety Check a - F © @ I o ®

OO Mimure M secuon  Semsor @ ceometyanaysis | RN zebrastrpes G Undercut Anabsls 3 Thickness Anayss Check At Simultiontpress Flokpress DFMipress DiveWorksipress Costing  Sustanabiy Pt
Propenies Propetes ertormance bl Wi Anads anaes | Wiard Remewer
. Halusion B cunature 5 pating Line nasis 3] Compare Documents Wawd  Waaa

Features | Sketch | Evaluate | Dimipert | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | Analysis Preparation | CircuitWorks

COEEB- V- Q- T

S BlRlo[€] >
v

& " b (Defauit<<Default> Dispay s ~
» [ History
) sensors

Annotations

85 Material <not specified>

RHEENEE]

[t Front Plane
[] Top Plane
[t Right Plane
L, origin

> & Revaiver

» @] Boss-Extrude3
@ Filews

» @ Cutbrrude2

» @ Cutbrrudes

> [@ Cut-brruded
55 Cirpattert ]
5] Mirors

Fillets

Filleth
Fillet7
i1
2

> & Revones

Plane2

Sketch12

Plane3

Sketch13

> ofF sweep!
CirPattem2

Planes

Plane7
Sketch1s3
) .

> o Sweeps
CirPattern3 p

> & Revohes 9
< > | *Isometric

[T Model [ 30 Views | Mofion Study T |
SOLIDWORKS Student Edition - Academic Use Only. Fully Defined _Editing Part MVIGS

H O Type here to search o4 W Q) EN





image8.png
Jc
DS SOLIDWORKS

&8

-0 E®-

hub

Search Commands

Q]?- -

=]

\id

© e

%z Deviston anaiysis [ Dratt Anslysis

Do

] o«
P S - =R i o B 2 @ N
OO Mimure M secuon  Semsor (@ Geomet Analsis [N Zebrostrpes (G UndercutAnabsis S Trckness Anayss ChECk A Simulationpress Fotpress DFMipress DrfveWorksipress Costing  Sustaiabilly Pt
Properties Properties Performance ‘AnalyssWizard Anolyss Anaysis  Wizard Reviewer
. Eruation B cometure 5 rortingLne Anaiss ) CompareDocuments - P
Features | Sketch | Evaluate | Dimipert | SOLIDWORKS Add-ins | Simulation | SOLIDWORKS MED | Analysis Preparation | CiruitiWorks FY By U=
e >

Materil <not specified>
[t Front Plane
[] Top Plane
[t Right Plane
L, origin

> & Revolvel

» @] Boss-Bxtruded
@ Filews

b [@ Cutbxtrude2

b [@ Cutbxtrude3

b [@ Cutbxtruded

B4 CirPattern1

5] Minor3

® Filess

@ Filess

@ Filer
st

L mis2

b 8 Revohes
[ Plane2

Sketchi2

Plane3

Sketch13

> ofF sweep!
CirPattem2
Planes
Plane7
Sketch1s3

» P sweeps
CirPatter3

> & Revohes

>

A

*Isometric

DEINIER]

=

[RIEII] Model [ 30 Views | Motion Study 1|

H O Type here to search

Editing Part





image9.png
Search Commands Q-2 x

7/77SSOLIDWORKS’ 0 & &- 0E®B- b+
-3 Iy o 2 9 & ) check ¥z Deviation Analysis ) Draft Analysis D symmetry chec o = 5 @ n 8 o @

OO Mimure M secuon  Semsor (@ Geomet Analsis [N Zebrostrpes (G UndercutAnabsis S Trckness Anayss ChECk A Simulationpress Fotpress DFMipress DrfveWorksipress Costing  Sustaiabilly Pt
Properies Popees Peformance vy Wiard Anay A Wiard Revemwer

. Erssion B coneture £ PartngneAnass By CompareDocuments » R

CHEB- V- »- Q-2

Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | Analysis Preparation | CircuitWorks

¢ BlR[¢|€ >
v

@ " b (Dcfule<Detauls_Disloy 5

DEINIER]

|

Materil <not specified>
[t Front Plane
[] Top Plane
[t Right Plane
L., orgin

> & Revaiver

» @] Boss-Extrude3
@ Filews

» @ Cutbrirude?

» @ Cutbriruded

» (@ Cutbrtruded
55 Cirpattert ]
5] Minor3
® Filess
@ Filess
@ Filer

st

L mis2

» & Revoves
[ Plane2
T Sketchiz
[ Plane3.
T Sketchtz

» P Sweept
8% Cipattem2
[ Planes.
[ Plane?
T Sketchis

> P sweeps
B CirPattern3. 2

< > | *isometric

[RIEII] Model [ 30 Views | Motion Study 1|
SOLIDWORKS Student Edition - Academic Use Only. Editing Part MMGs =)

H O Type here to search 4





image10.png
Search Commands Q-2 --@ x

7/77SSOLIDWORKS’ 0 & &- 0E®B- b+
W g o @ e g OO g Devation Anabsis K DrattAnasis D Symmety Check o - s @ ® A o ®

DO | \fure  wass  Sedion Sensor (@ Geomety Analsis [N ZebroStrpes (G0 UndercutAnabsis S Trickness Anayss | ChECK AT Simultiontpress Flotpress DFMpress DiveWorksXpress Costing  Sustanabiity _ port
v Properties Properties Performance Analysis Wizard ~ Analysis  Analysis ‘Wizard Reviewer

. Ereation W conature 5 parting ine Analsis (2 Compare Douments - Wimd iz

v- @0

Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | Analysis Preparation | CircuitWorks

|| >

DEINIER]

=

[t Front Plane

[] Top Plane
[t Right Plane
1., orgin
> & Revaiver
» @) Bos-Extrude
@ Filews
» @ CutBrrude2
» @ CutBrrudes
» @ Cut Brtrudes
55 Cirpattert ]
5] Minor3
® Filess
@ Filess
@ Filer

st

o is2

» & Revoves
[ Plane2
T Sketchiz
[ Plane3.
T Sketchtz

» P Sweept
8% Cipattem2
[ Planes.
[ Plane?
T Sketchis .

» P sweept i
B CirPattern3. e "

b & Revoives 5
< >

| Model [ 30Views | Motion StudyT |
SOLIDWORKS Student Edition - Academic Use Only

H O Type here to search 4

Editing Part MMGS - ©





image11.png




image12.png




image13.png
The High-Speed Physics - X )/ I Rolling Resistance x - - x
& - C | @ Secure | https//www.engineeringtoolbox.com/rolling-friction-resistance-d_1303.html ¥ i
°F Fr=cw/r @ z
N i 1
(Comert] wnee SRR
Lengtn /= rolling resistance coefficient - dimension length (coefficient of rolling friction) (mm, in)
— o B <@ G =
[ 10 ] r = radius of whee! (mm, in) i - oEoan
Make Shortcut to Home Screen?
®m Rolling Friction Coefficients
Lz ‘Some typical rolling coeficients:
in
# Rolling Resistance Coefficient
yards c < mm) Sconcered Links
miles 0001-0002 05 railroad steel wheels on seel alls
e 0001 bicycletre on vooden track
0.002-0005 ow resistance tubeless tires
0002 bicycie tire on concrete
0004 bicycle tre on asphatt road
0005 dity tram rails
0006-0.01 tuck e on asphatt
0008 bicycle tre on rough paved road
ordinary car tires on concrete, new asphal, cobbies
001-0015 Concrete.n
002 cartires on taror asphalt
002 car tires on gravel - rolled new.
003 car ires on cobbles - arge wom
008-008 car e on sl sand,gaveljoose o, <ol medum
02-04 car tire on loose sand

Rolling Coefficients Cars
The rolling coefficients for air filled tires on dry roads can be estimated

©=0.005 +(1/p) (0.01 +0.0095 (v/ 100)2)
where

¢ = rolling coefficient

p = tie pressure (var)

v = velocity (km/n)

Car Tires

1.0
L ) Coefficient of Rolling Resistance You €an't beatiit

0.04

0.035 Pressure
0.03

0.025 —15

10 )

0.02

Roling Resistance

=)

®© mis
1654
H O Type here to search NG e B




image14.png
B search Commands Q-2 x

55 SOLIDWORKS | Fie Edt view et Toos smuatin wincow vep x| O - -@-&-° -[F-/0 B @ - disc brake
o P sweptBoss/pase @ swestct @ EE Jre @D wee ° ;
Dtrges Revones B oteasossmse btgea |0 Revoves G Loteacut T U [ prat (01 oterse | SRS U
Sossiase BosiBase i i
Boundary Boss/Base ° @ Boundaycut | - - (@ she [ mirror o o
Features | Sketch | Evaluate | DimXpert | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | Analysis Preparation | CircuitWorks PECPALB B v R - OO0 -& x

e >

Bl&

disc brake (Default< <Default> Displ
History

) sensors

Annotations

15 Materal <notspeced
1 Front lane
] TopPlane
] Right lane
L., origin
@) Boss-baruc2
@ chomen
@ chomer
CutBtruder
@ chomes
CutBtrude2
CutBtruded
Cutbtrudes
CutBtrudes
P
CutEtrude?
@) Boss-bxruces
@) Boss-Barudes
@) Boss-Exrudes
@ chomert

CoBarudes

D Filer

=,

B4 CirPattern?
)

B4 CirPattern3
)

B4 CirPatterns

D e

=,
B4 CirPattern?

Dries

D Fileu

<

[T Model

LEINIER]

le[g

SOLIDWORKS Student Edition - Academic Use Only.

O Type here to search

Editing Part





image15.png
55 SOLIDWORKS | Fie Edt view et Toos smuatin wincow vep x| O - -@-&-° -[F-/0 B @ - discbrake B searcncommanss Q-] 2 v - 3 X
8 o swept Boss/mase a ® @ swestct @ EE Jre @D wee RS

Hiole et Linear = Reference Cunes
fendes revves B toncasoumme | Gungea ([, Reobea GO toneacn S ) ot (D) mesear | e nstani
@ Boundar sosssse . @ sounaaycut | - . (@ sher B minor .

Features | Sketch | Evaluate | Dimipert | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MBD | Analysis Preparation | CircuitWorks

ElR e[ >

00 -2

X

disc brake (Default< <Default> Displ

History

) sensors

Annotations

LEINIER]

85 Material <not specified>

[ Front Plane

le[g

[] Top Plane

[ Right Plane
1, origin

@) oss Earude2
@ Charmfert
@ Chamten2
Cut-Btrudet
@ Chamers

Corbarder

Cutbtrudes
CutBtrudes
o5 Cpattemt
CutEtrude?
@) Boss-bxruces
@) Boss-Barudes
@) Boss-Exrudes
@ chomert
CutBtrudes
@ filen

=,

B4 CirPattern?
)

B4 CirPattern3
)

B4 CirPatterns

D e

=,
B4 CirPattern?

Dries

D Fileu

<
MIEIIE] Model
SOLIDWORKS Student Edition - Academic Use Only. Editing Part

O Type here to search 4




image16.png
7S SOLIDWORKS | Fie Edt View mnset Toos window Hep & | O --@-2-9-[§-]0 BE®- disc brake - Sheet1 *

D saloon o/ Surface Fnish | D GeometricTolerance

earch Commands ?2- & X

N AR R

ormennon Model | spetromat e UGS G5 awopatoon ¢ weis symbo DatumFeatore | % [ Centerine (3 Revsion Cloua | P
E E ) Magneticline Uiz Hole Callout | §z3) Datum Target E Area Hatch/Fill E
a =
View Layout | Annotation | Sketch | Evaluste | SOLIDWORKS Add-Ins | Sheet Format D D D I3 - D D ED D D D ED D D D % N
N BNy
PR ECTR Lo (®)
= 3 7 (3 5 E) 3 2 1 i}
El @ =
v ®
B ascbrke : : s
£ Annotations B <
~ [sheart )
> [ sheet Format1
: @?Dmv:lmg\::wi w5
& Doving View S
> B Draving Views E E
~
& b
K
Lo
D D =
e e
8 8
A B A
= P mmm -
disc brake
= - - 5 - e e
[BSheet! | &
SOLIDWORKS Student Edition - Academic Use Only Under Defined _Editing Sheet 2 MMGS

O Type here to search o




image17.png
Search Commands Q-2 --@ x

/77SSOLIDWORKS File Edt View Inset Tools Simulation Window Help X (a7 @ - Assem1*

Assembly [ Layout | Sketch | Evauste | SOLIDWORKS Add-Ins | Simulation | SOLIDWORKS MED | CircuitWorks
@ B4 [ @] " @asemt 0cfout<display.

Mate @ e
9 £ sensors

v x"E 4 nnotations
Q Mates | @ Ansysis 1] Front Plane

[] Top Plane
Mate Selections. ~n [ Right Plane

2 Looin
@ (0 hub<1> Defauitc
¥

Standana Mates ~ 0 oees

K] coinadent
N

BREREINEES

[ perencicur
O rngent

©) concentic
@i ]

o] [roomm :
73] Bocodea :

Advanced Mates v
Mechanica Mates v
Mates ~

A Comadentt (o< dsc|
© concentrct b1, gisc

< >
options ~
[JAdd to new folder [ Facebook = X
2 Pablo draws 50 good to Remedial Society:
T've just ealised that rem i short for

[ use for positioning only vlY remediel

] Model [ 3DViews | Motion Study 1 | wwfacebook.com n
SOLIDWORKS Student Edition - Academic Use Only Diameter: 57mm Center:Omm,Omm,-65mm Undir Defined  Edting Assembly MMGS

O Type here to search o




image18.emf
𝑀 𝑎 𝑥 = − 𝑊 𝑔 𝐷 𝑥 = − 𝐹 𝑥𝑓 − 𝐹 𝑥𝑟 − 𝐷 𝑎 − 𝑊𝑠𝑖𝑛 θ   Where:   W     = Vehicle Weight   g       = Gravitational acceleration   𝐷 𝑥    = Linear deceleration   𝐹 𝑥𝑓   = Front axle braking force   𝐹 𝑥𝑟    = Rear axle braking force   𝐷 𝑎     = Aerodynamic drag   𝞱   =  Uphill  grade                                                                                           
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𝑆𝐷 = 𝑉 𝑜 2 2 𝐷 𝑥  
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