APPENDICES

Appendix 1-Gantt chart for first semester (FYP1)

No.

Detail/ Week

Selection of Project Topic

Preliminary Research Work

10

11

12

13

14

e Literature review
o Identification of target specification

Submission of Preliminary Report

Project Work (Engineering task)

e Calculation
e Modelling
e Analysis

Submission of Progress Report

Seminar (compulsory)

Submission of Interim Report Final
Draft

Critical design review

10

Oral Presentation

Mid-semester break

@® Suggested milestone

-I Process
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Appendix 2-Gantt chart for second semester (FYP2)

No. Detail/ Week 112|345 |67 10 |11 | 12 | 13 | 14
1 [Project Work Continue
¢ Final design optimization
2 |Submission of Progress Report 1 L
3 |Project Work Continue T T T =
e Design optimization using computer tool ,%
and/or prototype testing s
4 |Submission of Progress Report 2 é
5 |Seminar (compulsory) 3
6 [Project work continue I - I
e Fabrication task (if any) =
7 |Poster Exhibition
8 |Submission of Dissertation (soft bound) ®
9 |Oral Presentation o
10 [Submission of Project Dissertation (Hard ®
Bound)
e Suggested milestone

Process
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Appendix-3 Formula SAE 2008 Rules and regulation for chassis

tod =3

———— () ——

3. VEHICLE REQUIREMENTS & RESTRICTIONS

The following requirements and restrictions will be enforced through technical mspection.
Noncompliance must be corracted and the car re-inspacted before the car 1s allowad to operate
under power.

3.1 General Design Requirements

3.1.1 Body and Styling

The vehicle mmst be open-wheeled and open-cockpit (a formmla style body). There
must be no openings through the bodywork into the driver compartment from the
front of the vehicle back to the roll bar mam koop or firewall other than that
requirad for the cockpit opening. Minimal openings around the front suspension
components are allowed.

3.1.2 Wheelbase and Vehicle Configuration

The car must have a wheelbase of ar least 1525 mm (60 inches). The wheelbase is
measured from the cenrer of ground contact of the front and rear tires with the
wheels pointed swaight abead The vehicle must have four (4) wheels thar are not
a straighe line.

3.1.3 Vehicle Track

The smaller track of the vehicle (front or rear) must be no less than 75% of the
larger track.

3.1.4 Visible Access

All items on the Iuspection Form must be clearly visible to the technical inspectors.
Visible access can be provided by removing body panels or by providing removable
access papels.

3.2 Chassis Rules

3.2.1 Suspension

The car must be equipped with a fully operational suspension system with shock
absorbers, front and rear, with usable wheal travel of at least 50.8 mm (2 inches),
254 mm (1 inch) jounce and 25 4 mm (1 inch) rebound. with driver seated. The
judges reserve the night to disqualify cars which do not represent a serious atmempr at
an operational suspension system or which demonstrate handling inappropriate for
an autocross circult.

All suspension mounting points must be visible at Technical Inspection, either by
direct view or by removing any covers,

0
© 2007 SAE Intemmational. All Rights Reserved. Printad m USA

49



QAE
Wik

3.2} Ground Clearance

The ground clearance must be sufficient 1o prevent any porton of the car (other than
tres) from touching the ground during track events, and with the dover aboard there
st be 8 minimnm of 25 4 pun (1 inch) of static groued clearance under the
complete car at all tmes.

3.2.3 Wheels and Tires:

3.2.2.1 Wheel:

The wheel: of the car ronst be 2032 mm (E.0 inches) or more in dizmeater.

Any wheel monntng system that uses a single retalning ot st COTPOTate a
device to retain the ot and the whael in the event that the nut loosans.

3.2.3.2 Tires

Webiclas may have mwo types of tives a5 follows:

v  Diry Tires — The tires on the vahicle when it is presanted for technical
mspacton are defined as s “Diry Tires”. The dry tires may be any size or
tvpe. They may be slicks or treadad.

* Rain Tires — Blain dres may be any size or rype of readed or grooved tire
provided:

17 The tread patiem or grooves ware molded in by the fire
mannfacnirer, or were cut by the tire mannfacmrer or his appoimted
agent. Any grooves thar have been cur must have docwanentary proet
that it was done in accordance with these rules.

1) There is a mininmm tread depth of 2.4 mms (3/32 inch).

Wore: Hand cuming, groovieg or modificaron of the fires by the teams is
specifically probibited.

Within each tre zat, the tre compound or size, or wheel typs or size may not be
changad afier static ndging bas begun. Tire wanuers are nof allowad. Mo macton
enhancers may be applied to the tres after the static judging has begun,

3.1.4 Steering

The steering system must affect at least two (2) wheels,

The stsering systant must have positive steering stops thar prevent the stsering
linkages from locking up (the inversion of 2 four-bar linkage ar one of the pivars).
The stops may be placed on the wprights or oo the rack and must prevent the tires
fromn contacting suspension body, or frams members during the track events.

Allowabla steering systam fres play is limited o 7 degrees toral measured a0 the
steering wheel.

.
02007 SAE Ineemational. Al Rights Reserved. Printed m US4

50



vt QAE

' g ]
L ]
B

Fiear wheal steering is permiteed only if machanical stops limiit the nre angls of the
rear wheels to = 3 degrees from the straight ahead posttion.

The steering wheal must ke mechanically connactad to the front wheels, ia “steer-
bv-wira” of the front wheels is prolubited.

3.1.5 Brale Systems

The car mmst be eguipped with 2 braking svstem thar acts on all four wheels and is
operated by & single contrel. It monst have two ndependent kydraulic cironits such
that i the case of a leak or failore at aoy poiat in the system, effective braking
power is maintained oo at least two wheals. Each bydraulic cironit must have its
own fluid reserve, either by the use of saparate raservedrs or by the use of 2
dapnned, DEWM-style reservodr.

A single brake acting on 2 limited-slip differental is accapiable.

The brake systam st be capabls of locking all four (4) wheels during the test
specifisd heloar.

“Brake-byw-wira” systems are probibited
Unzrmored plastic brake lines are probibived.

The braking svstems must be protected with scattar shialds from failure of the drive
main (see 3.5.1.4) or from miner collisions.

3.2.5.1 Bralee Test

The brake systam will be dynamically rvested and must demonstrate the capability of
lecking all four (4) wheels and stopping the vehicle in a swaight line at the end of an
acceleration mo specified by the brake inspectors.

3.2.5.1 Brale Over Travel Switch

A brake pedal over-travel switch st be installed on the car. This switch must ba
installed so that in the eveart of brake system failure such that the brake pedal over
avels, the switch will be activated and will stop the epgine from running. This
switch mwsr kill the iznition and cut the pearer to awy electrical fusl pumps.
Flepsated acmation of the switch must not restore power to thess components, and it
must be designed so that the driver cannot reset it The switch mnst be implamented
with analog components, and oot through recourse to programmable logic
controllers, angine conmaol vumits, of similar functiomng digital contmrellers,

3.2.5.3 Brale Light

The car mmst be eguipped with 2 red brake light of at least 15 watts, or eguivalent,
clearly wisible from the rear. If an LED brake lght is nsad, it st be clearly visikla
in very bright sunlight. This light st be mounted batweaen the whesl centerline

1
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and driver's shoulder leval vertically and zpproximately on vehicle canterlins
laterally.
3.2.6 Jacking Points

A jacking point, which 1s capabla of supporting the car’s weight and of engaging the
oreanizers” “guick jacks”, mmst be provided at the rear of the car.

The jacking poinf is required o ba:
o Chriented borizewtally apd perpendicular to the centerline of the car
o Dizde from rovnd, 25 — 20 pm (1 — 1 18 dnch) O D alumimoem or steel mba
v A minimam of 300 mm (12 inches) long

»  Exposed around the lower 180 degrees of its circurmnfarence over 3 minimim
length of 280 num (11 in)

The height of the twbe is reguired {0 be such thai:

»  Thare 1z 3 minironen of 75 mum (3 in) clearance from the bottoon of the mbe
to the ground measured at tech inspection.

»  Wiih the bomom of the tabe 200 mm (7.9 in) above ground, the wheeals do
not touch the ground when they are in full rebound
1.3 Structural Eequirements
Among other reguiramients, the vehicle’s stmcnire st inclade twe roll hoops that
are braced, a front bulkkead with support svatem and Impact Amenuator, and sids
Impact strcnwas.
3.3.1 Definition:
The following definittons apply throughont the Fulas docurnent:
Main Hoop - A roll bar locatad alongside or just behind the driver’s torso.

Front Hoop - A roll bar located above the driver's lags, in proximity o the stesring
wheel.

Eoll Hoops — Both the Froot Hoop and the WMain Hoop are claszified as “Faoll
Hoops”

Frame Aember - 4 mintrmun represantative single piece of uwont, contumons
tubing.

Frame - Tha “Frame™ is the fabricared stmctural assembly that supports all
fanctional vehicle systems. This assambly may be a single welded stmicture,
mulople welded stmciires or 3 combination of compesite and welded stuctures,

Primary Strocture — The Primary Sumcture 15 comprised of the following Frame
components: 13 Main Hoop, 23 Front Hoop, 3) Eoll Hoop Braces, 4) Side Impacrt

13
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Structure, 5) Front Bulkhead, 6) Front Bulkhead Support Systam and 7) all Frame
Members, guides and supports that mansfer load fom the Driver's Festraint System

infto items 1 throngh &,

Major Structure of the Frame — The portion of the Frame that lies within the
envelope definsd v the Primary Soucmre, The vpper pordon of the Main Heop and
the Xzin Hoop braces are not included in defining this envelope.

Front Bull:head — A planar soacture that deafinas the forward plape of the Majer
Smucture of the Frame and functicns to provide protection for the drover's feer
Impact Attenuator — A deformable, ensrey absorbing device located forward of
the Front Bulkhead.

3.5.1 Stractural Equivalency and Structural Equivalency Form (3EF)

The usze of alternative matarials or mbing sizes fo those specified in Section 3.3.3.1
“Baseline Steel Marerial,” is allowed. providad they have been judzed by a technical
review to have equal or superior properties to those specified in Section 3.3 3.1,
Approval of altarnative materizl or tubing sizes will be based upon the epgineering
judgment and exparience of tha chisf technical inspector or his appointes.

The technical review iz initiated by completing the “Stuctural Equivaleacy Form™
(5EF) nsing the format given o Appendin A-1.

3.3.11 Structural Equivalency Form — Submizsion

2} Address — SEF s must be submitted to the officials ar the competition you
are entering af the address shown in the Appendix or indicated at the
competition website.

) Dwue Diate — 3EF"s mmst be subroitted no later than the date given o the
“Action Deadlines™ in the appendix or the date indicated on the competition
wabsite.

) Acknowledgement — North America competitions — SEF s submired for
vehicles entered into competitions heald m Morth America will be
acknowledzed upon receipd.

Do Mot Resubmit SEF s

M
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Appendix-4 Properties for material

Compression

Properties Description

Mechanical
Hardness High degree of harness
Fatigue Resistance to fatigue
Tensile High tensile strength
Impact High impact strength
Creep Low creep resistance
Wear Resistance to wear
Stiffness High stiffness

High compression strength

Physical
Density
Electric
Magnetic
Thermal Conduction
Expansion

Melting point

Low to medium density
Not applicable

Not applicable

High thermal conductivity
Low thermal expansion

High melting point

Chemical
Environmental resistance
Composition
Bonding

Structure

Resistance to weather, soil, solvents
Not applicable
Not applicable
Not applicable
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Appendix 5 Translation and von misses stress (taken at 1000N load)

SF-01

Translational displacement vector.1 F: Von Mises Stress (nodal values).2

mm g m
13 1.2e+008
117 1.08e+008
104 9.59e+007
9.07 8.39e+007
7.78 7.19e+007
648 5.99e+007
5.18 4.79e+007
3.89 3.6e+007
259 24e+007
13 1.2e+007
0 800

On Boundary On Boundary

e

Translational displacement vector.1 o Von Mises Stress (nodal values).2
mm N_m2
Rt v 147e+008

1.32e+008
1.18e+008
1.03e+008
8.85e+007
7.39e+007
5.93e+007
448e+007
3.02e+007
1.56e+007
1.03e+006
On Boundary

Ay

SF-03 01

Translational displacement vector.1 \ Von Mises Stress (nodal values).2
I B, N_m2

466 “"? 1.16e+008
4.2 : 1.05e+008
373 9.3e+007
3.26 8.13e+007
28 6.97e+007
233 e 581e+007

I 187 > 4,65e+007
14 349e+007
0933 = S B 2.32e+007
0466 \ “ B 116e+007
0 s - I 473

On Boundary P ¥ On Boundary

L oLy
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SF-03_02

Translational displacement vector.1 Von Mises Stress (nodal values).2
m N_m2

361 7.26e+007
3.24 6.53e+007
288 5.81e+007
252 5.08e+007
216 436e+007
18 3.63e+007
144 291e+007
108 2.18e+007
0721 1.46e+007
I 0361 7.3e+006
0 431e+004
On Boundary On Boundary

Ly Ly

SF-03_03

Translational displacement vector.1 Von Mises Stress (nodal values).2
m2

mm K
3.92 1.63e+008
3.53 147e+008
3.14 131e+008
275 1.14e+008
235 9.8e+007
196 8.16e+007
157 6.53e+007
118 4.9e+007
0.785 5 3.27e+007
0.392 9§ 163e+007
0 = 1.9e+004

On Boundary " On Boundary

Ly
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Appendix 6-1 SF-01 design and properties

General Center of Gravity

Density:| 7700kg_m3 ¥=|-1298,73mm

Volume:{ 0,004m3 y=[-0273mm

Mass: [30353kg 2={282.968mm
Suface[3079m2

Inertia Matrix

bocz 3424k gem2 boy={.0.004kgem2 be={0817kgum2
Tyx=| -0.004kgxm2 lyy={18.057kgxm2 Iyz=[1.354e-004kgem?2
Ize=[0.817kgum2 Izy={1354e-00dkgm2  12=[17.1kgum2

Appendix 6-2 SF-02 design and properties

— General Center of Gravity
Density: 7861kg_m3 ¥=(118.681mm
Veolume:| 0.004m3 ¥=|-2.997-004 rmm

Mass: | 29.531kg = 261.293mm
Surface:| 3 896m2

—Inertia Matrix

bat=| 3,199 kgxm2 bey=| Dkegxm2 bz=|0.542kgxm2
Iyx=| Dkgxmn2 Lyy=|14.287kgxm2 =| Okgxm2
Iz=|0.542kgum2 =| Okgxma2 Izz=113.322kgum3
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Appendix 6-3 SF03_01 design and properties

General Center of Gravity
Density:| 5664.78kg_m3 xx[14286mm
Volume{0,005m3 y=|-0871mm
Mass: |3)782kg 2={196428mm
Surface:[2941m2
Inestia Matrix
Boc= 1 456kgxm2 boy={-0.013kgum2 ba={0.571kgrm2
Byx=| -0.013kgum2 byy=|5.238kgpm2 lyz=| -0.003kgxm2
Loz 0,571 kg2 Ey=[.0,003kgem2 [z22[4 963k gum2
Appendix 6-4 SFO3_02 design and properties
— General Center of Gravity
Density: | 7861kg_m3 %=332.937mm
Valume:| 0.003m3 ¥=|-0.138mm
Mass: |23.936kg z=| 212.716mm
Surface:| 2.088m2
—Inertia Matrix
boe=| 2.463kgxm2 bay=|-0.001 kgxrn2 bez=|0.744kgxm2
Lyx=| -0.001 kgxm2 Iyy=|9.8kgxm2 yz=| -6.49e-004 kgxm2
Ime=| 0.744kgxm2 Izy=| -6.49e-004 kg2 Izz={9.33%kgxm2
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Appendix 6-5 SF-03_03 design and properties

General Center of Gravity
Density:| 5443 369kg_m3 x=|114 46mm

Volume] 0.005m3 y=|-0.532mm

Mass: |28 697kg 2= | 207 A48mm

Sudace| 2754m2

Inertia Matroc

boc= | 1 268kgem2 boy=| -0.018kgum2 ba=|0.53kgom2
byx=| .0.014kgum2 byy=|4.397kgum2 lyz=| -0.003kgem2

Loz | 0.53kguem2 Ey=|-0.003kgum?2 k2= | 4 178kgem2
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