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20234F)L—)VeRET >
F.3.5.3a Aluminum Tubing

a. Minimum Wall Thickness for Aluminum Tubing: Non-Welded

2.0 mm
Welded 3.0 mm

| ~

BIEDORWESDH 22 TFE NS
F4.3.1 Laminate Test

Testing Requirements
a.

Any tested samples must be engraved with the construction date, sample name, and peak test force.
b. The same set of test results must not be used for different monocoques in different years.

The intent is for the test panel to use the same material batch, material age, material storage, and student
layup quality as the monocoque.

p

HEMFR(RXSEMERUEE - #)DFTA ME—RATOHBRIGERDHBHENS
BEDRBRERZ A LIEEDIEEEH S5SNI

k?ib“{’lij IZLaminateDREBIIBEARES L (ESDOL e, S BEAETARNTBRCE !




2023£F)—J)LesET
F.5.1.2 Chassishi@lcINEEH DA

Any chassis design that combines the Tube Frame, Monocoque, tubing and/or composite types must:
a. Meet all relevant requirements F.5.1.1

b. Demonstrate Equivalence F.2.3, as applicable
c. Any connections must meet F.5.4, F.5.5, F.7.8 as applicable, or Equivalent.

|
£

Y BEMEITANTHIZT T &(SLDEDT EHARENIEZED) ]
F.5.3.3 Tube Closing

Regulated tubing other than the open lower ends of Roll Hoops must have any open ends closed by a

welded cap or inserted metal plug.
2023

Primary StructureMI®D/\- J'ii(&Roll HoopD FimAO%ERELT
BEFvYIEEInsert TES S E !
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20234F)L—)VekET

F.5.6.2 Roll Hoops $iRZEMEhN

The Main Hoop and Front Hoop must be Triangulated into the Primary Structure
with structural tubing.

The Triangulation must be at a node in side view for:
a. Bends in side view

b. Bends in front view below the Upper Side Impact Structure F.6.4, £.7.5

T/ AV IBHRIEDTERDI & !

IR

.......
SI51875 E5SH TR BARICHR S I IR TORIND

#iZNode& UL C=AIBEN W
BLERD

WEEFT

UpperSIS

DiagonalSIS .

k EER COBEEFR

Roll Hoop®UpperSIS&k O Tl
T'IEHA CHAD NS DIEE".
ZZZNode&E UCHIERT=A
BEZESIRTNERSRLY,
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IEME+R

UpperSIS
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F.5.14 Steering Protection FAENN

Steering system racks or mounting components that are external (vertically above or below) to
the Primary Structure must be protected from frontal impact. The protective structure must:
a. MeetF.3.2.1.n or Equivalent

b. Extend to the vertical limit of the steering component(s)

c. Extend to the local width of the chassis

s

teering System®Rack & Pinion¥>Mounth‘Primary Structure®HMil(C3> S5
BA O U THREBEDEMDBEER DI
{RE&CH] EBE /5[ : Steering ComponentsdDia &
JK¥EFME ;. Steering Componentsihids BEEIDPrimary Structuredig

A= -2

H

\ T Steering Protection

é\
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F.7.1.3 Laminate CoreDitEEIZ{t

Corners between panels used for structural equivalence must contain core

(orner between panels

used for structural
equivalence

Structural Panel <

\ J—FEETLONMDIATHEANS CE /
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F.7.4.3a FHoop%Full Laminated 9 3158 DB i&EI&{L

The Front Hoop may be fully laminated into the monocoque if:
a. The Front Hoop has core fit tightly around its entire circumference. Expanding foam is not permitted.
b. Equivalence to six or more mounts compliant with F.7.8 must be shown in the SES.

e

FHoopZEZ /A< 7 TEDSZ &
FAO LA > DL DRFHER (IMEHZEIE SHAPE CORE, NO EXPANDING FOAM
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20234E)L—)VERET .
F.7.6.1 Main Hoop Attachment®E#&{t

The Main Hoop must be mechanically attached to the monocoque \

a. Main Hoop mounting plates must be 2.0 mm minimum thickness steel K —pr

b. The Main Hoop tube must be mechanically connected to the mounting plate with
2.0 mm minimum thickness steel plates parallel to both sides of the tube, with
gussets from the Main Hoop tube along both sides of the mounting plate

2023 | s
-~ 2023 ~ |

pe—
7

o Upper SIS mount

50.00

0.00

Main Hoop &Monocoque®EXDfHFT TS 4 v RORARDIEE SN/ 32 ‘\M_;*
Steel plate / \ T

parallel to both Mounting Plate
sides of tube

Gussets
(both sides of plate)
= OFRSE] FRIFZITTE _
RN SENE Parallel to both sides of tube

N

\ e ) )\ omeEERe AR RS
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/D

F.7.8.2 TubefEiEZMonocoquelcAttachmentTEIEY 35S

If a tube frame ( F.6, F.11.2 ) meets the monocoque at the Attachments, the connection must obey one of the two:
a. Parallel brackets attached to the two sides of the Main Hoop and the two sides of the Side Impact Structure
b. Two mostly perpendicular brackets attached to the Main Hoop and the side and back of the monocoque

-

Parallel brackets attached to
the two sides of the Main
Hoop and the two sides of
the Side Impact Structure

N\

ZAIN
Open BackZ

Monocoque Main Hoop —.

.— Monocoque

D
F.7.8.2 a

S
F7.8.2b

CDEESHDIEIEUDERSH SN

Two mostly perpendicular
brackets attached to the
Main Hoop and the side and

back of the monocoque.
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F.7.8.8 Monocoque Attachment PointOXEZE

Each attachment point must contain one of the two:
a. A solid insert that is fully enclosed by both the inner and outer skin.

b. Local elimination of any gap between inner and outer skin, with or without repeating skin layups.

LAMINATED INSERT FULLY
ENCLOSED BY BOTH SKINS

CDESSHDIBIEUDFRH SN
Single SkinfZ(} TOfFfEEE1E

~

F.7.8.8a

F.7.8.8b

SRR DRV 7 M Z SN TRSDIESRL /




20234E)L—)LesET -
F.7.9.2b&c Driver Harness Attachment s&ERERESD SR A RDIEE

The strength of Lap Belt, Shoulder Belt, and Anti- e o o o e o ooyt Submarine Belts must be normal (30
Smearine Belt attaChmentS must be proven by c.  Shoulder Belt Test Load application must meet:
thSica| tests where the I"ECIUired load is applled to a Installed Shoulder Belt Angle:  Test Load Application Angle must be:  should be:
representative attachment point where the proposed Between 90° and 45° Be“’”‘;ﬁgjf,;f;‘:fth:ni"feta"e" 90°
layup and attachment bracket are used. YTy TSy 5o
The angles are measured from the plane of the Test Sample (90° is normal to the Test
Sample and 0° is parallel to the Test Sample)

- R

Load Direction Load Direction Load Direction
Recommended & ‘/9\ Recommended
Load Direction ® \I}( Load Direction
(= 90°) = o (= 90°)
i Ins 7 Q)
Driver Harness Normal = 90° al,
8 eq Acceptable Angl < Acceptable Angl
Attachment It Ang, Area s Load o Area 25 Load
e 45 Direction 45—900 Direction

Test Panel of Monocoque

Lap & Anti-Submarine Shoulder(0-45°) Shoulder(45-90°)
\\ BEEDDFEICHET R L //
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F.8.2.3a,c&d FBHAMDAIPHYI A E(BIE-EE/IEALLaminateiEil)

- All weld lengths must be greater than 25 mm
- If interrupted, the weld/space ratio must be 1:1 or greater

c. Bonding #IENM(Composite FBHUDMERATZ /L)
* The Front Bulkhead must have no openings (<MD TubingDFHDFBHIFZVEFIRLN)
* The entire surface of the Anti Intrusion Plate must be bonded, with shear and peel strength greater than 120 kN

d. Laminating ##iEDN(Composite FBHUDMERTE1R))
* The Anti Intrusion Plate must be in front of the outer skin of the Front Bulkhead
* The lamination must fully enclose the Anti Intrusion Plate and have shear capability greater than 120 kN

. .

X SiE@DRDTRulesi@D [CHIBDZ &
EAERI DT ABRE (FIIS-K6850DtERiER Z AU\ AT E>SESDETER Z AT 5 2 &
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F.8.2.4c AIPEEVZVU73>A (PedalsDiENN)

All Non-Crushable Items inside the Primary Structure must have a minimum 25 mm clearance to the:
a. Rear face of the Anti Intrusion Plate

b. All Front Bulkhead structure F.6.1, F.7.2, F.8.4.3
c. Pedals at full travel and adjustment

Non-Crushable ltems include, but are not limited to batteries, master cylinders, hydraulic reservoirs

FBH Side View

TL—FRAIIEGFTRL, POCIVRIIV, DS5YVFRAI)IIC
BEUTHE., LWHVRDEIERAEREERE(CHULTH. Full TravelEET AIP
(=AY IN—([CY=3FT) AIPSHE(a)BLUVFBH(b) &
25mmBl BN TULVRIFNIER S, \
RS A1)\ —DEDIREDZEHIRDT, Pedal
\@/\"9‘) | & SRR BNEE IS T o U 7S5 > A25mmE RO Z & ) FBH Gt full Travel & Adust)
D 25mm Clearance
2023 FSAE] DNQA 0002ADEIE(THEHMUFET Pedals’z =¥ Non-Crushable Itemsht

EEOTY ) (CHD TIFRSRL
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F.8.5.5 IA—>AIPA®DMNIL MEDHIFDNIL MARZIZEEE - fFfaF5EN

F.8.5.5 When the Impact Attenuator is attached by bolting:

a. Must have no less than eight 8 mm or 5/16” minimum diameter Critical Fasteners, T.8.2
b. The distance between any two bolt centers must be 50 mm minimum

c. Each bolt attachment must have pullout, tearout and bending capabilities of 15 kN

d. Must be bolted directly to the Primary Structure

s N\

4R EHDS8AKL E(CZESE
AIP%Z & U TCTPrimary StructureXTE#& I DIHENHD
(IADAIPTIERVL\BIDPlateZzB U8 EZEEL TUL\D)
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F.8.5.6 IASSOHATE(L

The Impact Attenuator must mount so the listed edges are above the lowest point on the top
of the Lower Side Impact Structure by the following dimensions:

Impact Attenuator Type Top Leading Edge Bottom Leading Edge
a. Standard Foam no limit 220 mm maximum

b. Standard Honeycomb or Custom 240 mm minimum 220 mm maximum

s

a. STD Form b. STD Honeycomb or Custom

220mm MAX 220mm MAX

240mm MIN

‘ e

\ SESDEIDiED
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F.11.2.1b Accumulator Side ImpactDE<HEF

Accumulator Container side impact protection must go to a
minimum height that is the lower of the two:

* The height of the Upper Side Impact Structure
* The top of the Accumulator Container at that point

4 D

Accumulator Container®dSide Protection(d
Upper SIS » Accumulator Container®mia=

2023Rules ver.2.0 CHE =N,
2023Ver.1.0&EEBEERBDDTER |

@CBbb‘{Eb\HﬁE'C Eh(i&b\ =, 240mm above Lower SIS
Upper SISk DEWLEIDSide ProtectionlIFREE RO /= m

SESICED K DIRXEBEMNENENIZDTESEEXT
\ / The triangulated HV protection between the SIS and Rear
Impact may be as low as 240mm above the Lower SIS or

the top of the accumulator, whichever is lower.
There is no maximum height.
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T.1.8.5 J74V—=9A=)l

(EV only) The Accumulator Container must not be part
of the Firewall

.

p 2022 N 2023 N
P¥1—-LL—=5=-0FFRBI7AV—IA— P¥1—-ALL—=5=-00FFBI7AV—-0%—
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T.1.9.3 FSIF4TSATLI7AY—94-)V (EVDFH)

Conductive parts other than the Chassis and Brake
plumbing (see EV.7.7.1) must meet one of:

e Not protrude through the Firewall

e Be properly insulated on the driver side of the Firewall

- 2022 ~
v — S OBEEIPREL. RDNG
N EBIZIRENBDET.

o J7 AV IA—)L7mIEEZIRIFTIRL
o J7 A7 IA—)LDEEERIZ @]
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T.3.1.12 JUL—F3AFA

The brake pedal and associated system components
design must withstand a minimum force of 2000 N
without any failure of the brake system, pedal box,
chassis mounting, or pedal adjustment

.

< 2022 N
JL—F RYILBLUEET DS RF
L JZR=32> b TL—F
SRFLFEREFARIIL Ry O DR
9B &<, &I\ 2000 N DAICTHZ
BUBENBDET.
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T.5.5.3 SATALAS-=UYY)

Flammable liquid and vapors or other leaks must not
collect or contact the driver

4 202 ) 4 ™

IRIERAADRNANEE U TERBR, A RIEDRAES, E/ZFTOMDR
PREREORIIREL (B28 KIBET S, B U< E 1) ([
=0 LTHBDERA




20234E)L—JLe%ET - i
T.5.5.4 SATLS—U>Y

Two holes of minimum diameter 25 mm each must be provided in the structure or belly
pan at the locations:

a. The lowest point of the chassis

b. Rearward of the driver position, forward of a fuel tank or other liquid source

c. If the lowest point of the chassis obeys T.5.5.4.b, then only one set of holes T.5.5.4.a
IS necessary

2022 - 2023 |
/— \ (o wwy;\

B/\BEE 25 mm D 2 DDINEHEIEK _
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T.6.1 HASUYH—
Gas cylinders/tanks in a position 150 mm or less from

an exhaust system must meet one of the two:
e Made from metal

e Meet the thermal protection requirements of T.1.6.3

-
/ T.1.6.30WE (Eff)

JL— LN R (PFRE. -S>~ h—R/F1—J. PFaLlL—5— :|>7_-7L—7a“:§a:}\
MCNSICREZNRLY) %OI*‘E/(} (—HMZER 9 DRIEEEDH D/ \RIL (S —hFE
— ~ — ~ L — “ TZ(3ER) DREID 3 DDFA T DEYGE IR TICHUT IHNENSDET .
HES S A5 A0S 150 mm LUIRDMEICE 31 R : :
SUUSAH— /AT IRD 2DDSED1DEHEG a. RDWINMC K DR EIBIFN N E:

. e o BB &) U LDV U 120
e SIRTNUTTED F B Ao o BB S ) CRILOBICR/VES 8 mm OTEVEEEEEHEE AN S

- b. ZWE &) CRILDBID 25 mm DR/INZEI (T & 3BT 2 E
e TR (BRI T < S Ep BB O 2B )
e T.1.6.3 OEFRE Zimlcd

TRER{T i C. ROWVWTNHC & BIEHE DS

o &NEE 0.4 mm OELBERBEEAS —)L K
o EB/MFEMHEDEDHEE. RERAILERET T

4




2023Rules Part.IC ct{ETDEIE

MZ(ERules 2023 version 2.0 (7.Nov.2022)ICED<




20234F)L—)VekET

1C.4.8 BSPD

IC.4.8.3 The BSPD must monitor for the following conditions:

a. Both of the following for more than one second:

e Demand for Hard Braking IC.4.6

e Throttle greater than 10% open 1IC.4.4

b. Loss of signal from the braking sensor(s) for more than 100 msec
c. Loss of signal from the throttle sensor(s) for more than 100 msec
d. Removal of power from the BSPD circuit

P
’ \

N=RITL—F2IKIIIC.4.6, A0Y MIBEN10%%ZEX T
W3HEEIIC.4.4(cESCE (FIHBEICHESKEDEMENT)
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IC.5.5.1 #aQil

-

Fueling / Refueling policies and procedures are at the
discretion of the fuel crew and officials.
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EV.7.4.3 #¥%s

Bolted electrical connections in the high current path of the Tractive System must include a
positive locking feature to prevent unintentional loosening

Lock washers or thread locking compounds (Loctite®) or adhesives are not acceptable.
Bolts with nylon patches are allowed for blind connections into OEM components.

.
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