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Attenuator and Diagonal /SERD

IA(F4IR FRANFERFENENDIATICHRED L
There are 4 choices for IA, and the test method should follow each type.

BLANK Attenuator and Diagonal

Standard Foam
Standard Honeycomb

Custom - Non-Composite
Custom - Composite T/ AYVIBEZEKRT S

Impact Attenuator Type:

100mm)

(2 [ N/A

[ 355mm (14in) N/A
F.8.4.3 Front Bulkhead Outside to Outside Height? \[ mm BLANK
BLANK

Front Bulkhead Outside To Ofitside Width:[ [N\, mm

__",ﬁ\'\/q
Y
SH ~ - 7\;—\\'
T I\ \ N Sk
IAS1TEFBHDAEE THERXIIGHERDET,
F.8.4.3 Diagonal Tube, Attenuator Test, or Composite 4 BLA The need and type Of teStlng dependS On
Minimum — / Tube Used /A
F.3.2.1 Example: 25.4mm x 1.2mm round Stegl /f | the Structure Of the IA and FBH-
F.3.4.1 Diagonal Minimum Tybe:  Sizk C //* N/A
Wall thickngss: 2 // mm N/A
F.3.4.1 Square dide: 25 // mm N/A
Wall thicknfess:  (¢.0012, m N/A Samples
Square g$ide:  [0.02 m N/A
Tube cross sectional areg (A): ¢.10 m”2 N/A
Tube second moment of inertip (1): /6.70£/09 m~4 N/A
F.3.4.2 Young's Modulug (E): /2.0 11 0.00E+00 Pa N/A
F.3.5 Critical S_Yield(S){ 3. +08 0.00E+00 Pa N/A
Buckling Modulus E 1*.1<=E 2*_2 AE+03 N/A
S_Yield(S): S 1*A_1<=S_2FA_p: [I[718E+04 N/A
Bending 4*%S 1*1_1/r <= 4*S_241_2/r://6.43E+02 N/A
Deflection Bending_1/(48*Ely/ 1.00E-02 N/A
Energy 0.5*Bending”2/(487E): 3.22E+00 N/A
Dynamic
Test

ENETNOEELRIRT BL \_ -/
Select answers for all questions




Attenuator and Diagonal

/=D

FBRSINEIET O AZRFI5E  Attach the requested evidence

Insert Pictures - may be added left or below:

(a.) Standard Impact Attenuator Receipt

CNBIENLFITHD,
(b.) Adhesive Material Properties - (—HZ:‘&(IF’DEJD@L\
Indicate selected valud, include units conversion These are examples and the

format does not matter.
(c.) Composite|Material Receipts

(if not already oh 3-Point test tab)

Invoice|

_ CERTIFICATE OF CONFORMITY
incicad
TR LR T o FiEE A as L
- & TR 350G100SBAZFWS
x4~ EP-007 75
ex74> EP-0080.7 500540 sue W: 1000mmL: 125m  (126u")
LOTNO MA958B
SG-EPOVU—XI3, £LHLNSA TOARRE(F I+~ FiMA T T SG(Second MA958B-03
Genera tion=M= ) TR+ Y OSFDEL0. RO IR+ VREBADRA (S ERIE, GASE NO
wos Po Tome e e, PO BLOBMET. MHAME) EHEL. MERONM MR Y SEREERLTHEY. e
ot woT AV)
o i i BIEROTAF REMHILNT. F CNTUD A FUTLT B/ 15
B COBMEADKEL. O A—TY A TREDT . hees
i 000 1 © MR, HEHETFLEL, A (/) 1o
3 MM RN TES. o BREORETED, o
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s ;
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Attenuator and Diagonal /SERD
ERSNEIET D AZR{TIBZE  Attach the requested evidence

F.8.4.1 Impact Attenuator Type: Custom - Non-Composit

F.8.4.3 Frant Bulkhead Outside to Qutside Height: mm
Front Bullthead Quteide To Qutside Width: m mm
F.8.4.1 Cuztom Impact Attenuators requires annual physical test.
F.2.4.3 Diagonal Tube, Attenuator Test, or Composite -
Minimum ul N/A
F.3.2.1 FEyample: 25.4mm % 1.2mm round Steel | L
F.3.41 Diagonal Minimum Tube: gj-a ¢ N/A
Wall thickness: 1.7 mm MN/A
F.3.41 Square side: -5 mm N/A
MR- 1010133 e 1 ™ T
Square side:  0.025 m M/ A
Tube cross s=ctional area (Al m"2 N/A
Tube second moment of inartia () m"d M/ A
F.2.4.2 Young's Modulus (E): 2.00E+11 0.00E+00 Pa M/ A
F.32.5 Critical Sy: 3.05E+08 0.00E+00 Pa N/A
Buckling Moduluz E 1*1_1 ==E 2*|_2: 1.34E+03 N/A = —_ . » N _7_\ B _A\
- Va Standard IAT. FBHI(CDiagonal W E (LR BIZE (.
Bending 1 f . B.43E+02 M/A
Deflectian

s LD i INBOAHERNBNIE,
F.8.43.a Tubs frame teams should weld a diagonal to the Front Bulkhead. If Diagonal IS required for FBH in Standard IA,

F.8.4.3.a Monocogue teams should install diagonals with 2 * 30kN attachment to reduce testin

The structure must go acrass the entire frant bullhead opening on the diaganal. don't forget to input these as well.

If a frant bullthead or remaovable pans| with no openings is not feasible, preferably a &
tube is welded or bonded to the AIP. Round tubes may not be welded or bonded to th

Diagonal, AIP, and FB material must be entered in cellz J57, 158, T37, AN35, and AN27.

Diagonal Composite to Steel
| M/A
|:|rﬁrﬁ_| mm N/A
A
0.00E+00 Pa 0.00E+00 Pa N/A
Type mm Typo  mm N/A
Typa  mm Typs  mm MN/A
mm mm M/ A
mm mm MN/A
N/A
mm M/ A
M M/A
N/A

n nnFunn M
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Anti-Intrusion Plate /SERD

Composite AIP DiF&(EPhysicalTA M A
Physical test is required for Composite AIP

© NoadditonaltestforSteelor Aliminum AIP.  Composite AP~ hysicalz2 b
Physical test required

F.8.2.1 Anti-Intrusion Plate (Al) material: BLA F.8.2.1 Anti-Intrusion Plate (Al) material: Composite
Steel: 1.5mm (0.060in), Aluminum: 4.0mm (0.157in): mm BLA 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.
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 I|A area. with the load distributed over the 200 mm x 100mm minimum IA area.
F.8.3.2.b Show F.8.3.4 120kN equivalence from F.4.3.1 laminate testing. F.8.3.2.b Show F.8.3.4 120kN equivalence from F.4.3.1 laminate testing.
= BLANK
F.8.3.2 Composite Anti Intrusion: 0 N/A F.8.3.2 Composite Anti Intrusion: Composite
F.8.3.2 Composite Al Equivalence: N/A F.8.3.2 Composite Al Equivalence:
Type SES Tab Name Of Layup Used: N/A Type SES Tab Name Of Layup Used:

F.4.3.2.d 50% < Core < 100%:  Typo Core thickness: mm N/A F.4.3.2.d 50% < Core < 100%:  Typo Core thickness: mm
Scaling option, layup repeats: Outer skin thickness:  Layup mm N/A Scaling option, layup repeats: Outer 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 N/A Thickness of panel: #VALUE! mm
Composite Panel Height: mm N/A Composite Panel Height: mm
Composite Panel Width: mm N/A Composite Panel Width: mm
Top Edge of FB to Top Edge of IA: mm N/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 Required Impact Attenuator Height: 100 mm
Minimum Required Impact Attenuator Width: 200 mm N/A Minimum Required Impact Attenuator Width: 200 mm
Second moment of inertia |, Vertical: m/4 N/A Second moment of inertia |, Vertical: m”™a
Second moment of inertia |, Horizontal: mA4 N/A Second moment of inertia |, Horizontal: m~4
Young's Modulus (E): Layup Pa N/A Young's Modulus (E): Layup Pa
Ultimate Tensile Strength (S):  Name Pa N/A Ultimate Tensile Strength (S):  Name Pa
_ _ s o P2 WA [BLANKIEBOTWAIHEIDAABBE e o b
F83.1 Max Bending Moment, Vertical (120kN Partial UDL): Nm N/A - v a i~ ' UDL): Nm
Max Bending Moment, Horizontal (120kN Partial UDL): Nm N/A rEQJtnbt’\N‘-’n(i 73‘.‘)735\ ' UDL): Nm
Max Bending * Max y / | = Max Stress, Vertical: Pa N/A "BLAN K" is not accepted lertical: Pa
Max Bending * Max y / | = Max Stress, Horizontal: Pa N/A m . ‘izontal: Pa
UTS (S) / Max Stress = Safety Factor, Bending: N/A MUSt be EQ ending:
Perimeter Shear Stress, 120kN Load: Pa N/A Perimeter Shear Stress, 120kN Load: Pa
Safety Factor, Perimeter Shear: N/A Safety Factor, Perimeter Shear:
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IA Attachment

Ground clearance under lowest part of Lower SIS, setup ride height: mm BLANK
.6.4.4.b F.8.5.6.a |A lower leading edge < 150mm above lower SIS: mm BLANK
F.8.5.2 |A to Al plate mounting method: Bonded
N/A
mm
Adhesive brand and name?:
F.8.5.3.b Minimum Bond Shear Requirement: 9.50E+04 N
Minimum shear / peel strength of adhesive: N/mm?*2
F.5.5.3 50% adhesive reduction for safety factor: 0 N/mm”2
Am&EZELUTCHIAGEIED C Minimum bond area: mm”?2
UpperSISIcEiz3 435I Calculated bond strength:

Assuming a collision with
the side of the vehicle,
request the positional
relationship where the
frontmost part of the IA
hits the UpperSIS

Diagonal Side Impact Member

Side Impact Member
2)

Lowest Point inside Cockpit E

(example locatiory \ E
8

/

265 mm

T— Lower Side Impact Member

e e e e e e e e e e e e, e e, e, e e e, e, e,

Lower SIS LEIDORmEEVEFAHNS5150mm
FEIEU. V.1.4.2(C KD Bt LS LRI BB T8
=9 3HEREIECTICRDE T,

150mm from the lowest point at the top
of Lower SIS

owever, since there is an upper limit of
ground clearance in V. 1.4.2, if the
ground clearance is too high, REJECT will




Anti-Intrusion Plate, IA Attachment /SERD

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.

Insert Pictures - continued:

AIP KU IABIEGZEICOVWTE, Far7MY

(d.) Wing Detachment Material Properites AE(CH0A. SEEEIETFTYR-ATA-RIVE
BEDFHMTBEREANDLTRIGTIC L. HIE.
(e.) Other Wing Detachment Calculations CNSDAREHZE<BEEDIRE
(if not using standard fastener shear) Regarding AIP and IA fixing

methods, in addition to the
isometric drawings below, enter
Insert measurement of |IA front top edge height. detailed information on brackets,

stays, bolts, etc. in a three-view
drawing and attach it.

In previous years, many of these
Even with precrush, honeycomb bond area is deficiencies are the cause of

usually <50% of the face. reexamination.

Shear Dimensions

Do not count holes as part of the area.

|FHUIZCAD(EERBARFDEDTHD
Zh0d FEEUPIVEIETHD
FHITTRESRBRON, EZFROTIRITI D
he diagram cited is from Tokai University.
t is an exemplary diagram, so I respectfully introduce it as a reference.
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Wing Detachment

Front Wing ZE&0ia 02 X 5 (JIEREERR
The concept when including the Front Wing is the same as before.

Front Wing Mount Limit (X5 EHDAHIEENESOTEER Physmal Tests
Please note that there are 5 types of Front Wing Mount
Limit and the input items are different.

Insert Test Pictures - may be added below:

Front Wing Mount Limit: - -
ront, Wing Mount Limit /A a.) IA and FB test fixture before the test
Mo Front Wing N
Front Wing Physically Tested With 14 Ei (F.8.7.4.d) YMBEFAMZzUIISE
o) i ey oSt Wit g A7 2 MBI DS E - KBRS AR T SEETMITBIE
| Fastener Shear Dialogue spacmg
F88.2a Peak deceleratio| g Support Hand Calc EQ If you did a physical test, please attach photos
Peak decelerationremams == zug! U.U ) EQ

before and after the test and photos showing
CRLW Niithe experimental method.

(F.8.7.4.d) which shows the deflection was less
than 25.4mm (F.8.7.6.d)

Front Wingh'#RVMBEEIAL BT A USSR
HEE#ERUADANFE

If there is no front wing or if the physical test was performed
with IA, no input other than item selection is required.

EQ (c.) IA / AIP Force Displacement Curve
Front Wing Mount Limit:| No Front Wing ] N/A
N N/A
N/A Paste in |A data from test below: Paste in COMPOSITE AIP Paste in COMPOSITE AIP

0.00 N
Peak Attenuator Force: 0 N
F.8.8.2.a Peak deceleration force <= 120000N 0 N

Peak deceleration remains <= 40g: 0.0 g

N/A
EQ
EQ
EQ

It is acceptable to resample the data
at a lower frequency to reduce the
number of datapoints.

data from test below:
It is acceptable to resample
the data at a lower frequency.

data from test below:
It is acceptable to resample
the data at a lower frequency.

IASRUTHIETAMEURIRE, D7 AT —DBHATHETSI5S
-'éa)flil.iﬂﬁw%l'%’&?%iﬁ“(;t\ SRR+ IADE- Oﬁn'C%tl.‘. WAX  MAX  AVERAGE  MAX WA MAX MAX  MAX
If you perform a physical test without IA, if you calculate using the shear 0 0 0 0 0 0 0 0
force of the fastener, or if you perform other original calculations, calculate Disp. Fﬂ:e Wei:hted Energy Disp.  Force Disp.  Force
using the calculated result + the peak load of IA. A o YIRS A NZUIRIS S .. ERRFEERDOET AR ATITRE

e S ——— rove X 1MMEBOEHET - %R

Front Wing Mount Limit: | Front Wing Physically Tested Without IA EQ - . . . .
—1 Tested failure force N BLANK cSovet Tf you did a physical test, you will need to input
Which column has the front wing force data? BLANK #DIV/0! i
_ Wing supportfiure: 000 N LA ool the data of the experimental results.
o i e« wsan o v [ h ——*Compressed data in 1mm increments is
recommended.
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Front Bulkhead -/SEJD

BH [CEIENEBI TR MRS 154
REFLACE THES EXAMELE WITHYOUR GW/H CAD. - AYY—MANBTL. (LEIL -3V EH)

Include all required dimensions. i . L
The Front Bulkhead shape may be more complex than this example. When connecting bolts by directly drilling
holes in BH — Put in the insert.

Total width (Regulation requirements)
J0Vk
NVOAy B RAETAGODRDII T AAREEZE
) . [ I .
o D-asoryal: / M Standard IA prohibits any
ota required. / . . r .
Height // p processing or shape modification
// d
AN
If using tabs for mounting, *g_\:'z_ 5
see EV tab for brace web & & R e
Weld length diagram. §\§\ &
Spacing \

. . = o NS e - NOT PERMITTED: changed design or dimensions for Standard
If not matched to the outside perimeter of the Al p;g: F'Eﬁ Bl’ﬁfﬁj:ﬁa-éi%é\ tl:%b‘a‘l‘ﬁ'(%éc_t IATYPEA2

at least to the centerline of fhe bulkhead tubes. When WeIdlng AIP, be able to calculate the
At least 50% of the plate pefimeter is welded, ratio Of welded and non-welded areas.

F.8.4.3 IH#EIA (Form) TIO> MNILOAYRDIMEISTED 400 x 350 mmEDKEZVNEE L.
F#IA (Honeycomb) %{#EBLTW5i5&(E. Diagonalh"BE,

F.8.4.3 Diagonal is required if standard IA (Form) with front bulkhead external dimensions greater
than 400 x 350 mm and if standard IA (Honeycomb) is used.




Front Bulkhead

Front Bulkhead CAD with dimensions required.

Show 25mm gap to pedal assembly.

edal attachments preferably >25mm behind FB

https://www.fsaeonline.com/cdsweb/rqa/ViewFAQ.aspx?fagnum=368

RANWTYESTUCHENT, TINAPO—IEEC (GAEETIREEEF DR KRSEET) |
EOXEDOAL > SEY —J1— AOMEIF(CIKANUA SRV EZEEBA I 23D ™M1 I DL,

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).



Front Bulkhead -/SEJD

Tube & CompositeTAADIEEMNES Tube and composite have different input items

A 25mm gap is required between the AIP + FB + Diagonal and the pedal assembly.

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

—~~

Front Bulkhead F.6.1 Front Bulkhead
Minimt N/A
F.3.2.1 Example: 25.4mm x 1.6mm round Steel F.3.21 Example: 25.4mm x 1.6mm round Steel | N/A
F.3.4.1 Front Bulkhead Minimum Tube:  Size B BLAN F.3.4.1 Front Bulkhead Minimum Tube:  Size B N/A
Wall thickness: 1.2 BLANK Wall thickness: 1.2 mm N/A
F.3.4.1 Square side: 25 BLANK F.3.4.1 Square side: 25 mm N/A
Wall thickness:  0.0012 Wall thickness:  0.0012 m N/A
Square side:  0.025 Square side:  0.025 m N/A
Tube cross sectional area (A): 1.14E-04 m”"2 > i . A
harea B_AL Tube cross sectional area (A): 1.14E-04 m”2 N/A
Tube second moment of inertia (1): 8.51E-09 mhd |_Tu beJ @iﬁ Tube second moment of inertia (I): 8.51E-09 M N/A
F.3.4.2 F.3.5 Young's Modulus (E): 2.00E+11 0.00E+00 Pa BLANK F3.42 F35 Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A
F.3.5  Critical S_Yield(S): 3.05E+08 0.00E+00 Pa BLANK F35 o X .
i .3. Critical S_Yield(S): 3.05E+08 0.00E+00 Pa N/A
Buckling Modulus E1¥1<=E2*.2: 170E+03 In the case of Buckling Modulus E_1*.1 <= E_2*1.2: 1.70E+03 N/A
SBY'e"j‘f(S)' s 1*Is,11/ Ai i*:sSEi ’;72: 2‘1‘3?83 "t b n S_Yield(S): S_1*A_1<=S_2*A_2: 3.48E+04 N/A
b ‘f*l" 't',‘g S B' " 17(48;9;: . 005+-02 ube Bending 4*S_1%1_1/r <= 4*S_2*1_2/r: 8.1TE+02 N/A
zn:g';" 0 S*B::d;:ixz/(%*El): 409100 Deflection Bending_1/(48*ED): 1.00E-02 N/A
) o / Energy 0.5*Bending”2/(48*El): 4.09E+00 N/A
F.7.2 Front Bulkhead Construction: Tube 0 N/A F72 _— BLANK . 0 \
Front Bulkhead Tubes Replaced Size B: 0 Diagonal Size C: 0 N/A -7 Front Bulkhead Construction:  Composite .
Type SES Tab Name Of Layup Used:|:| N/A Front Bulkhead Tubes Replaced Size B: 2 Diagonal Size C: 0 !
Front Bulkhead N/A Type SES Tab Name Of Layup Used: BLANK
F.4.32d 50% < Core <100% _ Typo Core thickness:______|mm N/A Front Bulkhead o
Scaling option, layup repeats: Outer skin thickness:  Layup mm N/A F'4'3';'d 50% < Core <100%: _ Typo C0|fe th!ckness::mm BLANK
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 N/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 BLANK
Cutout Height: mm N/A Front Bulkhead Width: mm BLANK
Cutout Width: mm N/A Cutout Height: mm BLANK
Composite Panel Height: 0 mm N/A Cutout Width: mm BLANK
F.3.4.2a Young's Modulus (E): 2.00E+11  Layup Pa N/A Composite Panel Height: 0 mm
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 BLANK
Shear: 2.11E+08 0.00E+00 Pa N/A Ultimate Tensile Strength (S): 3.65E+08 Name Pa BLANK r . [=PAN
F.7.22 25mm FBHS Section N/A Shear: 2.11E+08 Typo Pa BLANK Con IpOSIteJ 0)175 (=)
Core thickness: 0 mm N/A F.7.2.2 25mm FBHS Section
Outer skin thickness: 0 mm N/A Core thickness: 0 mm > f
Inner skin thickness: 0 mm N/A Outer skin thickness: 0 mm In th e Ca Se O
Thickness of panel: 0 mm N/A Inner skin thickness: 0 mm " H 14
F.3.4.2.a Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A Thickness of panel: 0 mm COI I |p05|te
Ultimate Tensile Strength (S): 3.65E+08 0.00E+00 Pa N/A F.3.4.2.a Young's Modulus (E): 2.00E+11 0.00E+00 Pa
Shear: 2.11E+08 0.00E+00 Pa N/A Ultimate Tensile Strength (S): 3.65E+08 0.00E+00 Pa
0x Steel Tube  Flat (h) N/A Shear: 2.11E+08 0.00E+00 Pa
F.3.2.1 Minimum FB wall thickness:  0.0012 0 m N/A 2 x Steel Tube  Flat (h)
Outer Diameter / Panel Thickness: ~ 0.025 ~ #VALUE! m N/A F3.2.1 Minimum FB wall thickness:  0.0016 0 m
F.3.4.1 - Additive cross se_cﬂor_1 (A): 0.00E+00 #VALUE! m”2 N/A Outer Diameter / Panel Thickness:  0.025  #VALUE! m
i Additive second moment of inertia (): 0.00E+00 m"4 N/A F.3.4.1 Additive cross section (A): 2.28E-04 #VALUE! mA2
Buckling Modulus E_1*_1 <= E_2*_2+E_3*_3: 0.00E+00 N/A Additive second moment of inertia (I): 1.70E-08 mha
uTs S_1*A_1 <=5 2*A_2+5 3*A_3: 0.00E+00 N/A Buckling Modulus ~ E_1*|_1 <= E_2*| 2+E _3*|_3: 3.40E+03
Bending 4*S_1*|_1/r <= 4*(S_2*|_2+S_3*|_3)/r: 0.00E+00 N/A uTS s 1;A f<: s 27*A E+S ?":*A73: 8.32E404
Deflection Bending_1/(48*El): 0.00E+00 N/A Bending 245 141 I/r - 4G 241 248 3% 3)7r: 196E+03
Energy F.4.3.2-3 comparison: 0.00E+00 N/A Deflection - - éen&ing i/(Aé*EI): 1.20E-02
F.7.33 1.5mm Steel Shear Equivalence: 3.16E+08 N/A Energy F.4.3.2-3 comparison:  #REF! SREFI FREF!
F.7.33 1.5mm Steel Shear Equivalence: 3.16E+08
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AIP Attachment

ERSNEIET D AZR{TIBE Attach the requested evidence

AIP and Diagonal Attachment

EIRAR(S4FERE
", N —
A welded AIP must reach tube centerlines. Any other AIP must match the bulkhead %n%nlblﬁgb\gj

Bonded®i%& In the case of “Bonded”

F822 Bonding AIP to composite Front Bulkhead
F.8.2.3.b Anti Intrusion Plates bolted through welded inserts on the centerline of Size B tube F.8.2 Is th ing in the Front Bulkh d'7.
automatically meet the 15kN load requirement. The centerline method is strongly There are 4 types Of 8.2.3.c S ere.an opening in the Front bu e.a )
F.8.2.3.c Bonding is legal for composite bulkheads with no openings. The entire surface my input Optlons The .V'Vhat is the brand name of the adhem.ve? —
F.8.3 Anintegrated composite AIP may also gualify as the monocogue front bulkhgad? Minimum shear / peel strength of adhesive: N/mm*2
F.8.2.3.d If the AIP does not meet FB equivalence, it may be fully enclosed in a beoque | ilh F.5.5.3 50% adhesive reduction for safety factor: 0 N/mm~2
the front bulkhead layup. Contents Of the fllllng Minimum bond area::mm’\Z
F8.22 AIP to FB Attachment — are d|fferent depend|ng Calculated bond strength:
Al plate must match entire Front Bulkhedd Waldad on What you Choose
= =H_A, “u = ”
F843d oo pettor [ Eolied Laminated®i%& In the case of “Laminated
La:ﬂilfated F.8.2.3.d Laminated AIP to composite Front Bulkhead
Does the AIP form the front bulkhead of the monocoque?
[=P7A"S = 144 T SES Tab N Of Enclosing L Used:
WeldedDiz& In the case of “Welded ype Sk Tab Hame DY Enclosing Layup beec:
AIP Perimeter Length: mm
F.8.2.2 AIP to FB Attachment:| Welded . . ) . . )
Al plate must at least reach the centerline of Front Bulkhead tubes. Scaling option, Iayupsrs.peart]s.:l La;"mnati t:!ctness: #V-IKIE)L(_)JEl mrA'nZ
F.8.23.a At least half the perimeter must be welded: % BLANK in shear area - center .|ne X1 thic ness: - m
Shortest weld >= 25mm (lin): mm BLANK F823d Single t Stkm fhhearls;g%%gotlz' Typo gaOO/
.8.2.3. ingle tearout path >= : .00%
Front Hoop Lamination:|
Lap joint strength:  Typo  Pa
Boltedwj%e' In the case of & Bolted" Total bond width including both sides of the Front Hoop::lmm
A Bond shear area: 0 m”2
F822 AP to FB Attachment: F.8.2.3.d Bond failure >=120000N: #VALUE! #VALUE!

Al plate must match entire Front Bulkhead perimeter.
Mumber of 8mm critical fasteners (8 required):
Minimum distance between bolt centers: mm

F.8.23.b

BLANK
Bolting AIP to tube Front Bulkhead

F.8.2.3.b Locate Al bolts through FB tube inserts or on tabsf Mut And Bolt
Maximum Fastener centerline offset f 1 Guick Release
section on tube surface]

SARLMEERUSSS,. s ==
2 ?Eiﬁ@i%ﬁ‘ﬂib‘%é tickness (T)f mm
If you select a bolt, two " &5 0n m

> types of options will =Sl

Quick ReleseZziERUIIHE.
ABDIEEEZ 2O TREEILRVLSISER
If you select Quick Release, increase input items

| Shear Calculation for Positive Locking on Quick Release

Positive Locking Shear Requirement 95000 N
Shear Diameter::Imm

Fastener UTS (Screenshot): MPa
Number of positive locking diameters in shear:
Fasteners: Number_of_fasteners * 0.577 * UTS * pi * OD"2 / 4: 0 0.00%
--Tearout--Front Bulkhead Min Fastener Spacing, Tube Radius, Or Edge: |:|mm
FB: Number_of_fasteners * FB_thickness * FB_shear * Tearout: #VALUE! #VALUE!
--Tearout--AIP Min Fastener Spacing Or Edge::lmm
AlIP: Number_of_fasteners * AIP_thickness * AIP_shear * Tearout: 0 0.00%
Quick Release must pass entirely through front bulkhead and AIP.

#VALUE!
BLANK
BLANK

appear



Caution : AIP Attachment /SERD

Centerline InsertsDiZ&[Welded Inserts] OXRERS
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 Locate Al bolts through FB tube inserts or on tabs: Centerline Inserts

[F. 3. 4. 3 Welded Inserts|®>—BMATAIP Insertsh'
[YeslICHESNBDT, KS—MANTEE

In the "F. 3. 4. 3 Welded Inserts" sheet, Aip Inserts NSCERBIED TOBE S TOIE
is determined to "Yes", so enter into this sheet.

Any removable members
along required tubes?

Any holes over 4mm drilled
in F.3.2.1 required tubes?
Driver Harness:

FULL CROSS-SECTION INSERT

et n e e et e s e a_mpa]  laveers .
Incart/"nllar rrnee cartinnal area (A 2]- |mm"""? I

r | F.8 Front Protection F.3.4.3 Welded Inserts F.5.12 Bolted Members |

F.5.3.1, F.3.4.3 - HOLES OVER 4mm, STEERING RACK PASS THROUGH
INSERT, OUTSIDE COLLAR, OR PLATE REQUIRED




Caution : AIP Attachment

/=D

Offset MountsDiZ&
In the case of “Offset Mounts”

DOITINE AIF 10 TUDE Front Dulkneaa nlut And Bolt EQ
F.823b Locate Al bolts through FB tube inserts or on tabs: Offset Mounts
Maximum Fastener centerline offset from tube surface: [mm
Mount cross section on tube surface: Single Layer | - PEQ
See diagrams: EV Acc tab AY28-BI28 Mount thickness (B):| Single Laver BLANK
Mount length (L):| H-Shape BLANK
Mount length (L): L Shape BLANK
Mount thickness (B): U-Shape BLANK
F.3.5 0.0 \ L5kN shear bending M*y / | <= Su-Weld: Rectangular Tube EQ
0.00E+00 0.0 \ kN normal bending M*y / | <= Su-Weld: EQ
0.00E+00 Para¥olic shear 3*Test Load/2*area <= Shear: EQ
Cod A ‘ ' “:W ”I'
5oz, [TV —DN\YF I EDEIERIEHFIRT S,
y—lﬁ IL: L TL L T3
. T :
i il B 1
i L | " | - H1 '_|@ H2
= —— — ‘ 5 H U O
— T2 T4
CROSS SECTION SINGLE LAYER LSHAPE TSIl
MOUNT THICKNESS (8) B (® ': ® B
MOUNT LENGTH (L) L (rt; = (L) L
MINIMUM GUSSET THICKNESS (T) L " " (M) | min (11, 72,73,74)
MINIMUM GUSSET HEIGHT (H) B ) | min(H1,H2)
—— [L-Shape Dl
il T
il il
®) B

w L

m min (T1,712)

7,

TabR2iA&BERL. €DRARICIHU(B),(L),(T),(H)ZANTS
Select the tab shape and enter (b), (1), (t), and (h)

according to the shape.

See diagrams: EV Acc tab AY28-BI28 Mount thickness (B): mm BLANK
Mount length (L): mm BLANK
Mount length (L): mm BLANK
Mount thickness (B): mm BLANK
Single Layer L-Shape
L
4 4 :
H
| [ L1

: I

TabOFBHADED{IF 5 EZIRET T L
Interpreted as a load in the direction of the

consider how to attach the TAB to the FBH.

.

I —DFEmECIU TREBROREL NS EHRU.

arrow on the welded surface of the gray, and

(H) min ( H1, H2) HE | i 5 \igﬁ m
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« Attenuator and Diagonal
« Anti-Intrusion Plate
« [A Attachment, Anti-Intrusion Plate

« Wing Detachment
« Front Bulkhead

« AIP Attachment

* Physical Tests




Physical Tests -/SEGD

ERSNTEIETOAZARTI DL Attach the requested evidence

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

BLANK Physical Test Fixture Guidance

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

200mmBl E#EER

BLANK

Front Bulkhead Outside to Outside Heightt 0 mm BLANK Mast be 200mm or more
Front Bulkhead Outside To Outside Width: 0 mm BLANK 5 - \
F.8.8.6.c Fixture Thickness on table =>=50mm: ayly BLANK “‘;‘I,?:f'"ﬂ'{'f}‘_ , SommL/{J:ﬁiﬁ
F.8.4.2.a Tested IA starting length > 200mm: mm BLANK o Ul S
F.84.2b Custom |AWIDTH over 200mm length == 200mm: mm BLANK P (R MUSt be 50mm or more
Custom IA HEIGHT over 200mm length == 100mm: mm BLANK -I ‘i iy b
3 - n
3 ' 4 L _ . .
i = T~ LEHHEEE - 2
<‘ < 8
” | 8
-2
R
g =
E= B

5| FAUZCADRIFZRIAF DEDTHD
ARZEDHOIC BEULPIVEETHD
RSBV, BEZRHTBNTI D
rmmEs T 1 he quoted figure is from Ibaraki
University Introducing with respect as a
good example

’_45- D




Physical Tests -/5555

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

Composite AIP 120kN Physical Test

Type of test used?

Name ?;;2?;122: Gluasi Statlc Teams may use a crushed attenuator of the version installed on the car to test a composite AIP.
Maximum _E‘erauffjfuwwu_ I Split the data following the IA test for the IA sections above and the 120kN test below.
Post crush displacement, demonstrating any springback: mim
Crushed attenuator height: mm
F.8.8.6.d Al plate deformation: mm Type of test used?: N/A
Name of Test Facility: N/A
F.8.8.2.b All calculated values must be based on a mass of 300kg and an initial velocity of Tm/s Dates of tests: N/A
F.8.8.8.a Average deceleration from a dynamic test must be calculated from raw, unfiltered dat Maximum crushed displacement: mm N/A
F.8.8.8.b Peaks above 402 must not be seen after the application of specific filtering. See rule. Post crush displacement, demonstrating any springback: mm N/A
Al plate deformation: mm N/A
F.8.8.2b The impact attenuator must absorb at least 7350). Springback may be ignored. F.8.3.1b Maximum AIP force > 120kN: N N/A

Make sure to use stepwise integration: current_force®*(current_disp-prev_disp)+previous_total
Do not assume steps are identical. Use similar procedure for average force.
INCORRECT: Final_force*final_displacement, or negative energy slope when there is positive for

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

Average attenuator force: 0 N

Average attenuator only deceleration <= 20g: 000 &

F.8.8.2b Energy absorbed »>= 7350 000 J
]

Energy absorption check: 7350.00




Physical Tests

/=D

ERSNTEIETOAZARTI DL Attach the requested evidence

Insert Test Pictures - may 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 at least 50mm from any rigid

structure (F.8.7.6.c)
(b.) 1A, 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

200mmbBL_EHEER

Mast be 200mm
or more

50mml«/U:EiE
Mast be 50 or
more

O\ PyT R —THERRIDE R
QEEALEARNS50mmId EBIRL. 2D EC1>

Impact Attenuator And / Or Wing Failure Test

Type of test used?:

Name of Test Facility:

| Dates of tests:

Maximum crushed displace 0 mm
Post crush displacement, demonstrating any spri mm B
Crushed attenu mm B
F.8.8.6.d
i1k / Dates of te B - iz =
S delo dllO 9 %
amo ‘ 0 = = 0 Al S
e A\ s d PNOtOo 0 an prove e Da
O C C (dle dKEe d P S O
C O d cC C PDNOLO tOge C
e ‘
== TUIONVO=E

,'ﬁ ringback value

— O\ PyT R —THEREDE R

NIRPYTHR—A%EHED
XEDFICTV— MBS, BB HEE |

@ Photo before the impact Attenator test

@Reproduce 50mm or more from the

penetration prevention board, and put an

impact Attenator on it.

AT -2 ANT. BRBIRDEEZ
SLE I DL

Describe photos before and
after the exam with the scale

QEEIERDER.E%AITE
GIADATU> I Ny EERITE
@ Photo after the impact Attenator test
@ Measure the amount of deformation of the AIP
3 Measure the springback amount of IA




Physical Tests -/SEGD

AT ¥
Maximum load EiE
=z Crush
4
© .
g 5 e
. — | Average Igad
Force Displacement Curve (kN) al o
i s epait 1
70.000 — = aERfEsR O
Peak attenuator force = 00.00 (kN) Test Result
60.000
Paste in logged data from test below: g'fﬁ DlSpraCement(mm)
50.000 It iz acceptable to recample the data at a
lowar frequancy to reduce the numbear of
< 40000 Average attenuator force = 00.00 (kN) s ot ooty coleciosone ol
g three and four. Do not accume all ctepe ars
UD_ 30.000 Disp. Force Weighted Energy
mm M Average J
A A Force A
20.000 15 6511 N
[+] [+]
10.000 2 N . - -
2 1 EDFTEEZFCA T D LEHER TS
0 10 20 30 40 50 60 70 80 90 100110120130 140 150 160 170 180 190 200 210 220 6 31’150
Displacement (mn) . It is recommended to enter the

load value every 1 mm.

The average G, peak G and
absorbed energy are automatically
calculated.

RAZMNEFTT 2RI
Indicates data up to the

s e
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