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SES Guidance
(Structural Equivalency Spreadsheet)

(FitBETHS)

F.8 Front Protection
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Attenuator and Disgonal Anti-Intrusion Plate AIP 2rg Diagonal Attachment

14 Attzchment, Wing Detachment | | BRI Front Bulkhezd, Composite Dizgor:

Physical Test Firture Guidance | EQ | Physical Tests

Impact Attenuator Ang / Or Wing Failure Tesl) o

[UTEN

In trch inspection. with the tires on the ground.
our e nevds 10 be aible 10 clearty, visbiy
easiere e Feight B the desgnated pont o0 the

5wl By Eare abit. Tape s :
andor callpers wil be usesl The - :

f— arrater 1 & 1o view opTing s Sreen o e T —— :
Shan 2men from the desgnated pont on 8 non- - H

Level surtace. Il we can mply esah and s the —/ = H

= epsurernent ey froem the side or Back,grest . H

. Acess panels. permanent holes plsgs eic are — H
—- accepabie, maybe evr i sdepod off, —= :
= Franibe anaeher creative idea. But nat sitting there = H
Yo minutes whils the locr cames oif. We da net e

P 1 2ocem i et 3 pher arnera H

@VOICEVOX: B 7=



Index SSGas D

« Attenuator and Diagonal
« Anti-Intrusion Plate

« IA Attachment

« Wing Detachment

« Front Bulkhead

« AIP Attachment

« Physical Tests

« Appendix1

« Appendix2

=HE  @VOICEVOX: =B 7= (CV: A0



Index Wigoe =

« Attenuator and Diagonal

A @QVOICEVOX: B (CV: A O



Attenuator and Diagonal /SERD

IAIF4IR FARGEEFZENENOAATCHRESCE
There are 4 choices for IA, and the test method should follow each type.

BLANK Attenuator and Diagonal No Test
CoNoTet w Standard Foam Standard Honeycomb

FEHNOIHEEZENETNEIRTSL

Select the answer for all questions within the red frame.
F.B.4.1 | 1 Att tor Type: T
mpact Attenuster Lype 3.95in (100mm) |/ -
|
F.8.4.3 Front Bulkhead Outside to Qutside Height:
Front Bulkhead Qutside To Qutside Width: sChLEs o
. 7.9in (200mm) ————=
F.8.4.3 Diagonal Tube, Attenuator Test, or Composite ] BLANK Need Test
F.3.21 Example: 25.4mm x 1.2mm round Steel | NA
F.3.4.1 Diagonal Mmlmu_m Tube: 8§jze C MN/A Custom-Non-Composite Custom-Composite . EJ]\‘JOE;‘&(D%H&
Wall thickness: 1.2 mm N/A
F.3.4.1 Sguare side: 25 mm M A
Wall thickness: 0.0012 m MN/A . .
Square side:  0.025 m N/A Physical Test _ _ Dynamic Test _
Tube cross sectional area (A): 9.10E-05 m*2 N/A Custom IA + AIP + FB Repllca CompOSIte IA + AIP + FB Repllca
Tube second moment of inertia {I): 8.70E-00 m*d M/ A 3 e e T g
F.3.4.2 Young's Modulus (E}: 2.00E+11 0.00E+00 Pa N/A
F.3.5  Critical S_Yield(3): 3.09E+08 0.00E+00 Pa M/ A
Buckling Modulus E_1%_1 <=E_2%_2: 1.34E+03 M/ A
5_Yield(S): S 1*A 1 <=5 2*A 2- 27RE+04 N/A
Bending 4*S_1*1_1/r <= 4*5_2*_2/r: 6.43E+02 M A
Deflection Bending_1/(48*El}: 1.00E-02 N/A
Energy 0.5*Bending”2/(48*El}): 3.22E+00 N/A
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Attenuator and Diagonal /SERD
ERSNEIET O AZR{FI 3L Attach the requested evidence

Insert Pictures - may be added left or below: [EEKILEERINEEL VNG INEITTRPHOGTNE S @D R T

Even when purchasing jointly with other teams, attach the
vendor's receipt.
(b.) Adhesive Material Properties - - TARBEZRNMT . TEEDONBLICTDHL,

' IA should attach photos. Ensure dimensions are clearly
Indicate selected value, include units conversion NEIs]=H

(a.) Standard Impact Attenuator Receipt

_ I I > Ir = e E = = : Y /_\ —-
(C.) Composite |\/|atel’ia| Receipts }Héﬁj(j:\ t@?ﬁ%gﬁrx_—cnﬂ'ﬁbtb\bb‘éiﬁ( Ta_éc_to
The adhesive strength used in calculations must be clearly
(if not already on 3-Point test tab) indicated in the diagram.
(b.) (c.)
T JC] CEMEDINE | [ Ty e——
TR IR RSB a8 os7—7 it
©x94 EP-007 005 s bacag- -7 45
wx74> EP-0080.7 5005 “n W 1000mmL: 125m  (125u)

MA958B
SG-EPOUU—XIE, £<HLLS A TO AR BT L+ FERA T T, SG(Second T

Ion=M=tH{8) T+ YOSEDESD. RO IMFS ROCERE CASENO MA958B-03
BDEBMES. MAME) KRR MERDUMM BRI TS SERERL TS,

x
e (LOT AV)
FyFLI B/
PAW)

A /) 1088
FAW)

WEANE (%) B4
®E)

APPEARANCE INSPECTION

xaam | WRR(m
mF:C";m) (NO.OF DEFECT)

|20 OTHER) 1 05

== @QVOICEVOX: B (CV: A0



Attenuator and Diagonal /SERD
BRSNEIET A% B¢ Attach the requested evidence

Diagonal, AIP, and FB material must be entered in cells 157, 159, T37, AN35, and AN37.

=] i R K
DLANRK

Impact Attenuator Type:

NJA

| Diagonal Composite Compaosite
355mm (14in} N/A
F.8.4.3 Front Bulkhead Outside to Outside Height: mm N/A mm [mm
Front Bulkhead Outside To Outside Width: mm N/A

N/&  0.00E+00 Pa Typo Pa

M/A Typo mm Typo mm

M/A Typo mm Typo mm

7 M/A mm mm
Diagonal Tube, Attenuator Test, or Composite JLANK M/A mm mm N/A
Minimum Tube Used N/A N/A
F.3.2.1 Example: 25.4mm x 1.2mm round Steel | /A mm N/A
F.3.4.1 Diagonal Minimum Tube:  Sjze C N/A N N/A
Wall thickness: 1.2 mm M/A N/A
F.3.41 Sguare side: 25 T N/A 0.00E+00 N/A
Wall thickness: 0.0012 m M/A N/A  0.00E400 #VALUE! #VALUE! N/A
Square side:  0.025 m M/A M/A - 0.00E+00 #VALUE! #VALUE! N/A
Tube cross secticnal area (A): 9.10E-05 m*2 N/A 0.00E+00 Pa M/A
Tube second moement of inertia {1): 6.70E-09 m*4 M/ |:|mm N/A
F.3.4.2 Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A 0 mm N/A
F.3.5 Critical S_Yield(3): 3.08E+08 0.00E+00 Pa N/A N/A
Buckling Modulus E_1%1_1 == E_2%_2: 1.34E+03 N/A | N/A
S Yield(S): S I1*A 1 <=5 2%A 2: 2.78E+04 N/A N/mm"2 N/A
Bending 4*S 1*_1/r == 4*5_2*_2/r: 6.43E+02 N/A mm*2 N/A
Deflection Bending_1/{48*El): 1.00E-02 N/A M/A
Energy 0.5*Bending”2/(48*El): 3.22E+00 N/A [ |mm N/A
#VALUE! m"2 N/A
Standard IAT. FBH(ZDiagonall"4E(CHBIBE(E. SSPA

NBDANEENRNE,
When using Standard IA and Diagonal is required for FBH, do not forget these inputs.

% Standard honeycomb®#FEHIEICDVT(EAppendix1Z&8DiE
For the bonding area of standard honeycomb, refer to Appendix.
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Anti-Intrusion Plate /SERD

Composite AIP DiF&(EPhysical7 A M\WwZE
Physical test is required for Composite AIP

Physical> A M4ZA
Physical test required

F.8.2.1 Anti-Intrusion Plate (A} material: Steel = F.8.2.1 Anti-Intrusion Plate (A} material: Composite =
Steel: 1.5mm (0.060in}, Aluminum: 4.0mm (0.157in): mm Steel: 1.5mm (0.060in}, Aluminum: 4.0mm (0.157in): mm N/A
F.8.3.2 - AIP 3-Point & Shear or 120kN Physical Test required.
I

F.8.3.2 Al plates made of any material besides steel or aluminum must either: F.8.3.2 Al plates made of any material besides steel or aluminum must either:
F.8.3.2.a Be physically tested on a replica bulkhead up to 120kN. F.8.3.2.a Be physically tested on a replica bulkhead up to 120kN.

with the load distributed over the 200 mm x 100mm minimum A area. with the load distributed over the 200 mm x 100mm minimum A area.
F.8.3.2.b Show F.8.3.4 120kN eguivalence from F.4.3.1 laminate testing. F.8.3.2.b Show F.8.3.4 120kN eguivalence from F.4.3.1 laminate testing.

F.8.3.2 Composite Anti Intrusion: Steel N/A F.8.3.2 Composite Anti Intrusion: Composite

F.8.3.2 Composite Al Eqguivalence: M/A F.8.3.2 Composite Al Eqguivalence: ]
Type SES Tab Mame Of Layup Used: M/A Type SES Tab Mame Of Layup Used: I

F.4.3.2.d 30% < Core < 100%:  Typo Core thickness: mm N/A F.4.3.2.d 30% < Core < 100%:  Typo Core thickness: mm ]
Scaling option, layup repeats: Quter skin thickness: Layup mm N/A Scaling option, layup repeats: Quter skin thickness: Layup mm
Scaling option, layup repeats: Inner skin thickness:! Typo mm N/A Scaling option, layup repeats: Inner skin thickness:! Typo mm
Thickness of panel: #VALUE! mm M/A Thickness of panel: #VALUE! mm

Composite Panel Height: mm M/A Composite Panel Height: mm ]
Composite Panel Width: mm M/A Composite Panel Width: mm

Top Edge of FB to Top Edge of 1A: mm M/A Top Edge of FB to Top Edge of IA: mm ]
F.8.3.1 Minimum Required Impact Attenuator Height: 100 mm N/A F.8.3.1 Minimum Reguired Impact Attenuator Height: 100 mm
Minimum Reguired Impact Attenuator Width: 200 mm N/A Minimum Reguired Impact Attenuator Width: 2000 mm
Second moment of inertia |, Vertical: mtd N/A Second moment of inertia |, Vertical: mtd
Second moment of inertia |, Horizontal: m*d N/A Second moment of inertia |, Horizontal: m*d

Young's Modulus (E):| Layup Pa M/A Young's Modulus (E):| Layup Pa B

Ultimate Tensile Strength (3):. MName Pa M/A Ultimate Tensile Strength (3):. MName Pa
Shear:. Typo Pa M/A Shear:| Typo Pa ]

: @QVOICEVOX: ZEF K ZA(CV: O



Index Wigoe =

« IA Attachment

A @QVOICEVOX: B (CV: A O



|A Attachment

Ground clearance under lowest part of Lower SIS, setup ride height: mm ]
F.6.4.4.b F.8.5.6.a |Alower leading edge < 175mm above reference: mm ]
F.8.5.2 |A to Al plate mounting method: Bonded
mm

Adhesive brand and name?;|
F.8.5.3.b Minimum Bond Shear Requirement: 3.50E+04 N

Minimum shear / peel strength of adhesive:|:|N,-"mm"2 BLAPR

FRAEZR RN% adhesive reduction for safety factor: 0 MN/mm"2

ﬂ“ﬁﬁigbzﬁIA%ﬁfjﬁb\“ ‘ea (show measurement or cale):[ |mm*2
UpperSIS(Zﬁk5$5(Z Calculated bond strength:
Assuming a collision with

the side of the vehicle,

request the positional

relationship where the

frontmost part of the IA

20265E

175mm MAX

Bottom of Lower SIS, Lowest Point

175Smm MAX

Bottom of Lower SIS, Lowest Point

Hf$1k. Lower Side Impact Structure EEOS
HEVEPRHNS5175mmELTF
EEUL. V.1.4. 21L& R{EM LSO LN H S HET

hits the UpperSIS | EBEREIJECTICRDFET,
Diagonal Side Impact Member
@ Side Impact The mounting point shall be no more than
Top Edge of Upper Side Impactdlember StructerEE‘.%BOD 175 mm from the lowest pOint on the
ey SHIEOEFTHS bottom surface of the Lower Side Impact
i 175mm Structure. However, since there is an upper
Botiom of \ 1 limit of ground clearance in V. 1.4.2, if the
e roaony N B . ——— R ground clearance is too high, REJECT will
\"ﬁ % occur.
T N - - - —"‘—Lewersuerrnpaa-nnemer———————————————————————————l,
— T
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Anti-Intrusion Plate, |A Attachment /S

BRSNLEIET O RZRGTBIL
BF—-LDEZHBVETEGENDDIL8. EARFIETRER,
Attach the requested evidence Since each team has a different way of thinking and
calculation methods, we will not provide specific examples.

AIP KU IABESEICOVNTIE, FEE7I1YR
B(ChA. ZEEBICTFTYM-ATA - RIVLNRE
DFHREZANULTRITEL.

Tl EOLSRNEEHTIEERL TLOCKHERBAL TR
= I - Tl

B, CNSOREHNZ<{BEEDRELROT
(AT

For AIP and IA fixing methods, in
addition to the isometric drawings
below, attach detailed information
such as brackets, stays, and bolts on
the three-view drawings. Also,
explain the sequence of failure and
perform calculations accordingly.
These deficiencies frequently cause
Even with precrush, honeycomb bond area is re-examination each year.

usually <50% of the face. | ﬁﬁthAD.(ii}ﬁj{%d)EO}(iﬁ)é
Include calculation of bond area. BONDVPICEE bb?b\.ﬁfaﬁé
FHITREBRVN, EZF > TENT
he diagram cited is from Tokai Unlversity.
t is an exemplary diagram, so I respectfully introduce it as a reference.

Insert Pictures - continued:

(d.) Wing Detachment Material Properites

(e.) Other Wing Detachment Calculations

(if not using standard fastener shear)

Insert measurement of IA front top edge height.

Shear Dimensions

Do not count holes as part of the area.
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Wing Detachment

/=D

Front Wing 22035503 273 (3IEREFE K

The concept when including the Front Wing is the same as before.

Front Wing Mount Limit [Z5fEHHD A HIEENESOTEER
Please note that there are 5 types of Front Wing Mount
Limit and the input items are different.

Front Wing Mount Limit:| - m

No Front Wing

v Front Wing Physically Tested With [A
Ped Front Wing Physically Tested Without [A

F.8.8.2.a Peak deceleratiof

Peak decelerati| Fastener Shear Dialogue
Wing Support Hand Calc

ROESREEERUANADAHFRE No input required except for item selection in the following

- Front Wingh‘$#() cases: i
- IALSECYIBT A MEfT oL - No front wing _
- Physical testing conducted alongside IA
EQ

Front Wing Mount Limit:| No Front Wing |

N N/A

N/A

000 N N/A

Feak Attenuator Force: 0 N EQ

F.8.8.2.a Peak deceleration force <= 120000M 0 N EQ

Peak deceleration remains <= 40g: 0.0 g EQ

When testing without IA, calculate using the
fastener shear force. If performing your own
calculations, calculate and record both the
calculation result and the IA peak load.

IAUTTAMVEIZ SR, T7AFORABNTEHE. Ik
MBOHEEIIBARE. HERRLIAOE-IAELHTH
UTERALTES W,

Front Wing Mount Limit: Fastener Shear Dialogue
Shear Diameterzl:|mm Fastener UTS (Screenshot): MPa
Total number of fasteners (n*2 for double shear):
Number_of_fasteners * 0577 * UTS *pi * OD"2 / 4:  0.00
Peak Attenuator Force:
F.8.8.2.a Peak deceleration force <= 120000N 0
Peak deceleration remains <= 40g: 0.0

m = = =

Physical Tests

Insert Test Pictures - mav be added below:

[EEESTEARE P
BT ANIBOER - KA E2RIBEEZRMITHE
(I you did a physical test, please attach photos

before and after the test and photos showing
:the experimental method.

which shows the deflection was less than 25.4mm
(F.8.7.6.d)

(c.) IA / AIP Force Displacement Curve

Paste in COMPOSITE AIP  |Paste in FRONT WING ONLY
data from test below: data from test below:

tis acceptable to resample |It is acceptable to resample
the data at a lower freguency|the data at a lower frequency.

Paste in IA data from test below:
tis acceptable to resample the data
at a lower frequency to reduce the
number of datapoints.

" YIBET AU S EBREROET -2 ANTBE

o R AMMBOEMET —HEHELSR

* If you did a physical test, you will need to input
the data of the experimental results.
*Compressed data in 1mm increments is
recommended.
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Front Bulkhead /SERD

F.8.4.3&DRDEZMHTIEDiagonal M v ELRS F.8.4.3 requires a diagonal under the following conditions:
- IBEIA (Form) TI70YMNULIAYROSMEISTZEN400x350mmdEDKE - When the outer dimensions of the front bulkhead exceed 400x350mm
- #%IA (Honeycomb) ZERLTWS 'n standard 1A (Form)

= When standard IA (Honeycomb) is used

BH [CEIENZBT TR M I 3158
> AoY—-bMeANBTE, (LFIL—-330EH)

When connecting bolts by directly drilling
holes in BH — Put in the insert. (Regulation

Include all requifed dimensions.
The Front Bulkhead shape may/oe more complex than this exampl

Total wid requirements)
/
o o FEIAGUNEBSINT., FAREEREIE
erimeter of the ~ _ .
P /\“)jl/gil; ke Standard IA prohibits any processing
- or shape modification
Diagonal if T's'z. bolts are ulsed. P
Total required. o um spacing 30mm (2in).
Height
/
/-
O . .
If using tabs for mounting,
see EV tab for brace web &
Weld length diagram.
Spacing O
Weld Length
AIPZREIREIE I 2I5E. ERNETETESTL
If not matched to the outside perimeter of the NOT PERMITTED: changed design or dimensions for Standard

bulkhead, a welded Anti Intrustion plate reaches When welding AIP, be able to calculate the ratio of IA TYPE12
at least to the centerline of the bulkhead tubes. welded and non-welded areas.

At least 50% of the plate perimeter is welded,
with 25mm (1in) minimum welds.
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Front Bulkhead

ERIIVCBVT, TIVANO—IBEC GAZEOIEEEBINSRASEAT)
FORIOAL > EY —J1— ADEIICIRAU A SRV EZEEBA I 23DXIZ/RTI DL,
XARAIDIREE (TNAPO—-D1RE) BNARPAERESD, BECETRVEDIERNIZVDOTIER

Attach a 3D CAD capture that proves that pedal assembly do not conflict with or enter
the orange surface area shown above at full stroke (maximum adjustable range).

X Please note that submissions where the pedal condition (such as full stroke) is
unclear cannot be reviewed, as this has been pointed out by many individuals.

Front Bulkhead CAD with dimensions required.
Show 25mm gap to pedal assembly.

Pedal attachments preferably >25mm behind FB

XQ&KATERENEUTOAREICONT
(&, Appendix2ZSRBDIE

-Pedal AssemblyD&EH
-Pedal Full TravelDEES
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Front Bulkhead /SERD

Tube & CompositeTAADIEEMNES Tube and composite have different input items

F.8.6.3 A 25mm gap is required between the AP + FB + Diagonal and the pedal assembly.

\ F.8.6.3 A 256mm gap is required between the AIP + FB + Diagonal and the pedal assembly.
les. Air gap Front Bulkhead + Diag to pedals at full travel >=25mm:|  |mm Com pOSIte
Air gap Front Bulkhead + Diag to pedal mounts should be »>=25mm:| _ |mm
ich layer.
F.6.1 Front Bulkhead
Minimum _Tube Used soint.  F.6.1  Front Bulkhead
F.3.21 Example: 25.4mm x 1.6mm round Steel Minimum Tube Used N/A
F.3.4.1 Front Bulkhead Minimum T”bef Size B F.3.21 Example: 25.4mm x 1.6mm round Steel [ ] N/A
fant WE'E! Th'Ck“_‘;S- 1252 F.3.4.1 Front Bulkhead Minimum Tube:  Size 8 N/A
3.4 guare sige: . .
. : > Wall thickness: 1.2 mm N/A
Wag T:;'::;Z: 000[;)2152 TU be hear. F.3.4.1 Sguare side: 25 mm N/A
8 i ) Wall thickness:  0.0012 m N/A
Tube cross sectional area (A): 1.14E-04 m*2 Square side: 0025 - N/A
Tube second moment of inertia {I}: 851E-00 m*4 Tube cross sectional area {A): 1 1;1E 02 2 N/A
Fs:; CF'.t??.sl Young's M;d l;ll:;ig iggg:; gggg:gg E: Tube second moment of inertia (I): 8:51E-[]g m*d M/A
Buckiing M;L:f;’s o e E 0 5 170Er03 F342 F35 Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A
S Yield(S): G A1 <n s 2°m 9 348E401 F.35  Critical S_Yield(S): 3.05E4+08 000E+00 Pa N/A
Bending £°5 171 1/r <= 475 27| 2/r: S1TE+02 SB:?;':('E)'.“""”'“S SEI};'—llz_:;—;‘:—gf :ﬂg:gi ﬂi i
Deflection Bendine LAEE) e Bending £5_19_1/r <= 4°5_2%_2/r: BATEL02 N/A
Energy 0.5*Bending”2/(48%El): 4.09E+00 A L - _e s/ e
-/ Deflection Bending_1/(48*El): 1.00E-02 N/A
Energy 0.5*Bending"2/(48%El): 4.09E+00 N/A \
F.7.2 Front Bulkhead Construction: Tube 0 N/A
Front Bulkhead Tubes Replaced Size B: 0 Diagonal Size C: 0 N/A F.7.2 Front Bulkhead Construction: Composite 0
Type SES Tab Name Of Layup Used:|:| N/A Front Bulkhead Tubes Replaced Size B: 2 Diagonal Size C:
Front Bulkhead N/A Type S5ES Tab Name Of Layup Used:
F.4.3.2.d 30% < Core < 100%:_ Typo Core thickness:[____ |mm N/A Front Bulkhead
Scaling option, layup repeats: Outer skin thickness:| Layup mm N/A F.4.3.2.d 30% < Core < 100%: Typo Core ‘thickness:l:lmm
Scaling option, layup repeats: Inner skin thickness:| Typo mm N/A Scaling option, layup repeats: Outer skin thickness:| Layup mm
Thickness of panel: #VALUE! mm MN/A Scaling option, layup repeats: Inner skin thickness:| Typo mm
Front Bulkhead Height: mm N/A Thickness of panel: #VALUE! mm
Front Bulkhead Width: mm N/A Front Bulkhead Height: mm
Cutout Height: mm N/ Front Bulkhead Width: mm
Cutout Width: mm N/A Cutout Height: mm
Composite Panel Height: 0 mm N/A Cutout Width: mm .
F.3.4.2.a Young's Modulus (E): 2.00E+11| Layup Pa N/A Composite Panel Height: 0 mm Com DOSIte
Ultimate Tensile Strength (S): 3.65E+08  Name Pa N/A F.3.4.2.a Young's Modulus (E): 2.00E+11] Layup Pa
Shear: 2.11E+08 0.00E+00 Pa N/A Ultimate Tensile Strength (5): 3.65E+08  Name Pa
F.7.2.2 !5mm FBHS Section N/A Shear: 2.11E408 Typo Pa
Core thickness: 0 mm N/A F.7.2.2 %5mm FBHS Section
Outer skin thickness: 0 mm N/A Core thickness: 0 mm
Inner skin thickness: 0 mm N/A Outer skin thickness: 0 mm
Thickness of panel: e mm N/A Inner skin thickness: 0 mm
F.3.4.2a Young's Modulus (E): 2.00E+11 0.00E400 Pa N/A Thickness of panel: 0 mm
Ultimate Tensile Strength {5): 3.65E+08 0.00E+00 Pa N/A E3.42a Young's Modulus (E): 2 00E+11- 0.00E+00 Pa
Shear: 2.11E+08 0.00E+00 Pa N/A e . . - .
Ultimate T le 5t h {5): 3.65E+08 0.00E+00 P
0x Steel Tube Flat (h) N/A mete Tensile Strenet 2

Shear: 2.11E+08 0.00E+00 Pa
2 x Steel Tube Flat (h)
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AIP Attachment

BIRSNCIET VR 23T DL

AIP to FB Attachment:f Welded
Al plate must at least rea_ch the centerline of Fro Welded
At least half the perimeter must be welded:
Shortest weld >= 25mm (1in):| Bolted
Bonded

Bolting AIP to tube Front Bulkhead|

F.8.2.2

-

F.8.2.3.a

Welded

F.8.2.2

R e P L T

=]
o

AME
AN

AIP to FB Attachment:] Welded I
Al plate must at lzast reach the centerlineg of Front Bulkhead tubes.
At least half the perimeter must be welded: %
Shortest weld »>= 25mm (lin): mm

-

F.8.23.a

Bolted

AIP to FB Attachment:
Al plate must match entire Front Bulkhead perimeter.

F.8.2.2

F.8.2.3.b Mumber of 8Bmm critical fasteners (8 required):

Minimum distance between bolt centers:

mm

Bolting AIP to tube Front Bulkhead

MNut And Bolt
F.3.2.3.b_.ocate Al bolts 1hrough_ FB tube inserts or on tabs: Nut And Bolt
Maximum Fastener centerline offset from tub . .
Mount cross secth n tube surface: LQUICR Release
snn Al A e CA Amm #nbk A “RIQ At +h|'ckness {B): mm
N M = AN

7|_\“/ h’(‘?by_\]bniﬁm N nt length (L): mm
K A \ hickness {T): mm
2 *E*’E‘O)bj:Rﬂib @5 wunt face (H): mm

lIf you select a bolt, two <= Suhiei
types of options will 7250
appear

EIRER(F47EE Bonded
%n%nljjlﬁgb\ﬁ:j Bonding AIP to composite Front Bulkhead

. ingi 7
There are 4 types of input "S5 Seesien et snes
Optlons The contents of the Minimum shear / peel strength of adhesive: N/mm?"2
f||||ng are different 50% adhesive reduction for safety factor: 0 N/mm*"2

. Minimum bond area::lmm"E
gfe](l:))ggglng on What y0U Calculated bond strength:
Laminated

F.8.2.3.d

Laminated AIP to composite Front Bulkhead
Does the AIP form the front bulkhead of the monocogue?

Type SES Tab Mame Of Enclosing Layup Used: BLA
Skin used: BLAN
AIP Perimeter Length: mm BL
Scaling option, layup repeats: Laminate thickness:.  Typo mm
Skin shear area - centerling x 1 thickness: #VALUE! m"2
Skin shear strength:  Typo Pa
F.8.2.3.d Single tearout path =>=120000M: 0.00%
Front Hoop Lamination:| BLAN
Lap joint strength:| Typo Pa
Total bond width including both sides of the Front Hoop: mm BLAN
Bond shear area: 0 m*2

F.8.2.3.d Bond failure »=120000M: =VALUE! #VALUE!

Quick RelesezERUIIZA.
ADIBEEEZ 2D TRBELRVLIISER
If you select Quick Release, increase input items

Shear Calculation for Positive Locking on Quick Release

Positive Locking Shear Requirement 95000 N
Shear Diameter: I:l mm Fastener UTS (Screenshot): MPa
Number of positive locking diameters in shear:
Mumber_of_fasteners * 0.577 * UTS * pi * OD~2 [ 4: 0 0.00%
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J¥E AIP Attachment /SERD

Centerline InsertsDiZ&Welded Inserts] OXHRERS
In the case of CentralLine Inserts, it is eligible for "Welded Inserts"

Bolting AIP to tube Front Bulkhead Nut And Bolt .
F.8.2.3.b .ocate Al bolts through FB tube inserts or on tabs:] Centerline Inserts ASSEMBLED TUBE + HOLE

[F. 3. 4. 3 Welded Inserts|®>—BMATAIP Insertsh’
[YeslICHIFEENBDT, AS—MMANTEE

In the "F. 3. 4. 3 Welded Inserts" sheet, Aip Inserts
Is determined to "Yes", so enter into this sheet.

BLANK

Any removable members
along required tubes?
"ube Chassis BO133: 0

BLANK

Any holes over 4mm drilled

in F.3.2.1 required tubes?
Driver Harness: No
"ube Chassis BO134: 0

INSERT

AIP Inserts: Yes
Tractive Battery:  No REPLACE THIS EXAMPLE WITH YOUR OWN CAD
F.5.3.1, F.3.4.3 - HOLES OVER 4mm, STEERING RACK PASS THROUGH

BLANK INSERT, OUTSIDE COLLAR, OR PLATE REQUIRED
Does the steering rack
interrupt any required tubes?

"ube Chassis BO135: 0

FILL OUT THIS TAB.

r F.8 Front Protection || F.3.4.3 Welded Inserts || F.5.12 Bolted Members
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Offset MountsDiZ&
In the case of “Offset Mounts”

q TabfziRZ#IRL. €DRZRCIEU(B),(L),(T),(H)ZAHTS
1 Bolt
e Inserts

F.8.2.3.b .ocate Al bolts through FB tube inserts or on tabs: Lenteriin seIeCt Fhe tab Shape and enter (b)l (I)I (t)l and (h)
Maximum Fastener centerline offset from tube surface: [mm N/A accordlng to the Sha pe.
Mount cross section on tube surface: ~ [NSA
Sce fagrams: BV Acc tab AY2S B8 MDUQE::EZ:EE E Single Layer i See diagrams: EV Acc tab AY28-BI28 Mount thickness (B): mm MN/A
Minimum gusset thickness (T): I_—Shape A Mount length (L) mm N-"':A
Minimum gusset height normal to mount face (H): U-Shape A Minimum gusset thickness (T): mm N-"'_A
F.3.5 0. kN shear bending M*y / | <= Su-Weld: P 4 Minimum gusset height normal to mount face (H): mm N/A
0.00E+00 0.0\ «N normal bending M*y / | <= Su-Weld:| Rectangular Tube  |a
0.00E+00 Parhbolic shear 3*Test Load/2*area <= Shear: MN/A
Fill Out Welded Insert Tab f
50, TTL—DN\YF I ENEIEmE ILAFIRT 5, Single Layer L-ShLa pe
= B L] ¥
[ - .
| — i = i - |
B \ B | L |
- | | | — | —
CROSS SECTION SINGLE LAYER SN i | | B i
MOUNT THICKNESS (8) B (® 2 U U
w L
MOUNT LENGTH (L) L pt =
MINIMUM GUSSET THICKNESS (T) L () "
MINIMUM GUSSET HEIGHT (H) B
TF [L-Shape |DE] I —-oidEmIOIL TR S BOFREN BN S LARIRU.
Bl P Tab®FBHADEW{IF 5 iEZIREITHL
=T J i Interpreted as a load in the direction of the
arrow on the welded surface of the gray, and
o[ consider how to attach the TAB to the FBH.
o [“mmme
(H) min ( HL, H2)
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Physical Test Fixture Guidance

/=D

TNENZERHTEREINDTEND N BCADKIVPEEZEEEH I DL
Describe diagrams and photos that shows the required dimensions

Physical Test Fixture Guidance

- F.8.8.6.b The tested |A must be attached to a structurally representative section of the chassis.

. Front Bulkhead Cutside to Outsme Height:
Front Bulkhead Outside To Qutside Width:

F.B.B.6.c 3ulkhead gap to fixture between corners ==80mm:
Tested 1A starting length =
F.8.4.2.b Custom IAWIDTH over 200mm length == 200mm:
Custom |IA HEIGHT over 200mm length == 100mm:

5|FAURCADR(EZRIFAZEMERLIZEDT,

F.8.4.2.a

ERSNEIET O AZR{TIHE  Attach the requested evidence

]
0

mm
mm
mm
mm
mm
mm

Xaﬁb‘bb?(éabb@“b\ﬁﬂié

50 50 50 5
- N-T---‘-

BAE - TENT

74— LR
|‘

BREN DN DEDZ —HEICTRRI DL

X TR E IR IFETRE

Display items that show the exam date
together

X:Such as newspapers or radio-controlled
clocks

200mmBEL_EREER
Mast be 200mm or more

i Must be 50mm or more
[-l l ii =

k. -
‘: g
v -
—~8
* 3
P
2
-2
g~
e B
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Quasi Static & DynamicTANIEBMNESIETNENTEREINDZERWETIC
ADT T UHTEN EQIERSRFNIEIRSAR

The input items are different between quasi -static and Dynamic
The input is completed in all the blanks required for each, and the
judgment must be "EQ"

Impact Attenuator And / Or Wing Failure Test

Type of test used?,

Mame tl‘;; 'I:[es‘[ I;EJ[CII:[ QUHST Static
ates of tests . .
Maximum ci{{ Dynamic Composite AIP 120kN Physical Test
Post crush displacement, demonstrating any springback: mm
Crushed attenuator he'i?ht mm Teams may use a crushed attenuator of the version installed on the car to test a composite AIP.
F.8.8.6.d Al plate deformation: mm Split the data following the |A test for the IA sections above and the 120kN test below.

F.8.8.2.b All calculated values must be based on a mass of 300kg and an initial velocity of Tm/s.

F.8.8.8.a Average deceleration from a dynamic test must be calculated from raw, unfiltered data. Type of test used?: N/A
F.8.8.8.b Peaks above 40g must not be seen after the application of specific filtering. See rule. Name of Test Facility: N/A

Dates of tests: N/A
F.8.8.2b The impact attenuator must absorb at least 7350J. Springback may be ignored. Maximum crushed displacement: mm N/A
Make sure to use stepwise integration: current_force*(current_disp-prev_disp)+previous_total Post crush displacement, demonstrating any springback: mm N/A
Do not assume steps are identical. Use similar procedure for average force. Al plate deformation: mm N/A
INCORRECT: Final_force®final_displacement, or nedative energy slope when there is positive force. F.8.3.1b Maximum AIP force = 120kN: M MN/A

Peak attenuator force: 0 N
Peak attenuator only deceleration <= 40g: 000 g

Average attenuator force: 0 N

- Averade attenuator only deceleration <=20g: 000 &
F.8.8.2b Energy absorbed ==7350J: Q00 J
]

7350.00

p

Energy absorption check:

A @QVOICEVOX: B (CV: A O



Physical Tests

BRSNEIET O AZR{T9ISE Attach the requested evidence

Insert Test Pictures - mav be added below:
(a.) IA and FB test fixture before the test (F.8.7.4.d)
which also shows the method of spacing AIP
(F.8.7.4.d) which also shows the method of spacing AIP

at least 50mm from any rigid structure (F.8.7.6.c)

(b. ) IA, Anti-Intrusion Plate after the IA test (F.8.7.4.d)

which shows the deflection was less than 25.4mm

(F.8.7.6.d)
(c.) IA / AIP Force Displacement Curve

ZOOmmL/U:TJEm,
Mast be 200mm or mm
: 50mml EBIR
g q%* A 1{5 W Mast be 50 or more

DI NPy TR — SR EREI DS E T
BB AN S50mmbL B, 20 o>

NIRPYTHR—A%EHED
KEDFLCTV— MBS, iBIBEHESE |

@ Photo before the impact Attenator test

@Reproduce 50mm or more from the

penetration prevention board, and put an

impact Attenator on it.

ELENIBIL

ZH.2(1325.4mmELF

ASv—2Z2 ANT, Efc‘%ﬁau&@%ﬁfi

Describe photos before and
after the exam with the scale

Physical Tests

F.8.4.3.b Teams may use quasi-static or dynamic testing on the Impact Attenuator tab to prove
the Al plate deflects less than 25mm without a diagonal.

F.8.7.7.b Dynamic tests may not be performed by students.

Impact Attenuator And / Or Wing Failure Test

Type of test used™:
Moot Tt Eacilito

Dates of tests:

[ Dates of tests]iit5xH
ZIEBATE3EEZRTI DL,

Attach a photo that can prove the
“exam date.”(Take a photo that clearly
shows the date within the frame.)

-

(BEERICBMI DN E0Z—HECmF2 D)

\

J

Q1IN PyTR—TREREDEE

QE &M LEARDE R E%AITE

BIADZT> I NI EERITE

@ Photo after the impact Attenator test
@ Measure the amount of deformation of
3 Measure the springback amount of IA

the AIP

== @QVOICEVOX: B (CV: A0
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EiE
=
~
e FE9E
_ iz
Force Displacement Curve (kN) 3
LN
70.000 RERASER ™M
Peak attenuator force = 00.00 (kN) ™ Zi (mm
60.000

Paste in IA data from test below:
50.000 It is acceptable to resample the data
at a lower freguency to reduce the

= b f dat ints.
i 40.000 | Average attenuator ferce = 00.00 (kN) remhE e esEAE
3 \/__/
G 30.000
- MAX MAX AVERAG MAX
0 0 0 0
20.000 Disp. Force Weighted Energy
mm N N )]
10.000 L i ,: _..._n = - 4z
1mmCEDRIEEZEEA T D EZIERTD
0 10 20 30 40 50 60 70 80 90 100110120130140 150160 170180 190 200210220 Eﬂéo

It is recommended to enter the
load value every 1 mm.

The average G, peak G and
absorbed energy are automatically

Displacement (mm)

BRAZMRETT - STRT calculated.

H LAV WU v
Indicates data up to the sonv/o 0
maximum value £DIV/O! 0

== @QVOICEVOX: B (CV: A0



Index Wigoe =

« Appendix1

A @QVOICEVOX: B (CV: A O



Appendix1 /S

IN"ALTYTR—3DEE®EmEIZDOLIT Regarding the bonding area of the honeycomb attenuator

Honeycomb attenuators must be glued on a pre-crushed side. Do not count area of holes.
No wall wetting may be factored into the bond area. Use a calculation of pre-crushed area.
Multiple layers of honeycomb require pre-crushed bond on both sides of a plate between each layer.

L ERIESESICEEBMSN TLEIXETH S,

TLOZv2al=83 DAHANZALTYTR—E0EEEEREELTHRDNS,
EEEROEHAEITA TN TRAES=-HIICIKEHLEL,

The above text is from the SES documentation.

Only the pre-crashed portion is treated as the bonding area for the honeycomb attenuator.

pre-crushed area

The bonding area calculation method differs for each case and is not described here.

pre-crush
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Pedal assembly®&iBH Pedal Assembly Range

F8.6.3KYTIARMOA—/ S IURABTREGEE O ZAVIILIAYRIZEREEVEHET. TROA LS BDOY—
T RITEMLTIIWNTER A, EEALTIZLMFAL T Pedal Assembly i, REILIFHELYTRAEZ—I Y5 —ER 49
HELEEZDHON—BMHTY,

From F8.6.3, under conditions closest to the front bulkhead at full stroke and within the adjustable range, contact
with the orange surface shown below must not occur. The “Pedal Assembly” that must not make contact is
generally considered to include not only the pedal itself but also the master cylinder section.

Pedal full travel®3E& Definition of Pedal Full Travel

F.8.6.3[%. EFMABI AN OEEL-ERICEMETEHEN20 mmERT R ELEEELTWVET, STk FSA4/\—0DR
DRENKHONTWET, HEDRENTL—FIRITTHAIREENH DD T, IPedal full travellll&lover
travel 6 ELEEZ B ENBYITT,

F.8.6.3 assumes that the vehicle’s front end will deform by 25 mm upon frontal collision. Here, protection for the
driver's feet is reqmred Since brake fade could cause the collision, it is appropriate to consider that ‘Pedal fuII
travel” includes “over travel.” A "
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boOohnacsxcuic!
Great work!

SESOIERR AT D TS TTELY |
Keep up the good work on creating the SES!

A THEEsLWLELELD !
See you at the tournament venue!
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