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F.8 Front Protection
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Attenuator and Diagonal

IA[F4R FANGERENENOILTIAESE

BLANK Attenuator and Diagonal
© NoTest o+ Standard Foam

Impact Attenuator Type: 4 4;R Standard Honeycomb
Standard Foam Attefiuator Height:] 4 304mm (12in) | NfA Custom-Non-Composite

Standard Foam Atjenuator Width: /* 355mm (14in) NJA . P
F8.4.3 Front Bulkhead Outside toDutside Heigh mm ustom-Composite : €/IVIBEDERM
Front Bulkhead Outside Tp Outside Widsh: mm

IASA T CEDER A EIF4TER

= A

F.8.4.3 Diagonal Tube, Attenuator Test, or Composite

Minimum ube Use
F.3.2.1 Example: 25.4mm x 1.2mm roynd Steel f A BLA
F3.4.1 Diagonal Mipimum Tybe:  Size /ﬂ BLA
all thickfiess: / 4 mm BLA
F.3.4.1 Squaye side: mm BLA
Wall thickness:/ 00212 m
Sqliare sigé: / 4.025 m
Tube cross gectiogfal are "/9.10E-05 m”"2
Tube second mgmenyof inediZ f): 6.70E-09 mh4
F.3.4.2 Ygung'd Mo (E): 2.00E+11 0.00E+00 Pa BLA
F.3.5  (Critical Sy: 3.05E+08 0.00E+00 Pa BLA ;. ; S )
Buckling Modulus E A AL E 241 2: 1.34E+03 : _ i
Sy: S LM Af=S 2*A_2: 2.78E+04 '
Bending 4*S 1+ = 4*S_2*_2/r. 6.43E+02
Deflectior ending_1/(48*El): 1.00E-02
Energy *Bending”2/(48*El): 3.22E+00
/ . daad Dynamic
TNEhDIEB%BIRIIL = Test Test




Attenuator and Diagonal
BRSINEIET A RTTTBL

Insert Pictures - may be added left or below: :

(a.) Standard Impact Attenuator Receipt

(b.) Adhesive Material Properties -
Indicate selected value, include units conversion
(c.) Composite Material Receipts

(if not already on 3-Point test tab)
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Attenuator and Diagonal | 2023 sem

BIRSNCIET VR Z AT T DL

EQ
F.e.4.1 Impact Attenuator T_-.-pe:l Custom - r'.DI'I-\..DITIFDBItE EQ
in) M/A
) /A
F.8.4.3 Front Bullkhead Quteide to Outside Height: 400 mm EQ
Front Bullthead Outeide To Outeide Width: 500 mm EQ
F.8.4.1 Cuztom Impact Attenuators requires annual phyzical test.

F.8.4.2 Diagonal Tube, Attenuator Test, or Composite

Minimum /A
F.2.21 Example: 25.4mm x 1.2mm round Steel I NSA
F.a.4.1 Diagonal Minimum Tube: Size C MA
F.3.4.1 Square side: o5 mm MSA
Wall thicknees: 0.0012 m M/A
Square side:  0.025 m MSA
Tube cross sectional area (Al: g 10E-05 m*2 M/ A
Tube second moment of inertia {1): g 7o0E-00 m*4 M/ A
F.3.4.2 Young's Modulue (E): 2.00E+11 0.00E+00 Pa /A
F35  Critical Sy: fnEEnn nenSnn - o
Buckling Modulus E_1*_1 «=E 2*I_2 |=PVAN
s -Standard IAT. FBHICDiagonal A (LBt a (.
Bending A*5 1% 1/r <= 45 2% _2/m:
Deflection Bending 1/(48*El): n @ljj E n t
Energy 0.5*Bending"2/(48*El): — b 15N EL\L" o
F.8.4.3.a Tube frame teams should weld a diagonal to the Front Bullhead.
F.8.4.3.a Monocoque teams should install diagonals with 2 * 30kM attachment to reduce testin
The structure must go across the entire front bullkhead opening on the diagonal.
If a frent bulkhead or removable panel 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
Diageonal, AIP, and FB material must be entered in cellz 157, 158, T37, AN325, and AN37. o
Diagonal Composite to Steel \E
| o 4m || 20234F EhN
mm mm /A
A
0.00E+00 Pa 0.00E+00 Pa MA
Type  mm Typo mm MA
Typo  mm Typo  mm MSA
mm mm M/A
mm mm M/A
MSA
mm M/ A
M M/A
M/ A
n nnF.Lnn WA



Anti-Intrusion Plate
Composite AIP Diz&(EPhysical7Z M\wiZE

Physical> A M4Za

F.821 Anti-Intrusion Plate (Al) material: tes Fg21 Anti-Intrusion Plate (Al) material: omposite =
Steel: 1.5mm (0.060in), Aluminum: 4.0mm (0.157in): |n'|m Steel: 1.5mm (0.060in), Aluminum: 4.0mm (0.157in): mm WA
F.8.2.2 - AIP 3-Point & Shear or 120kN Phyzical Test required.
F.8.3.2 Al plates made of any material besides steel or aluminum must sither: F.8.3.2 A&l plates made of any material besides steel or aluminum must sither:
F.8.3.7.3 Be physically tested on a replica bullhead up to 120kN, F.8.2.2.a Be physically tested on a replica bullthead up to 120kN,
with the load distributed over the 200 mm x 200mm minimum |A area. with the load distributed over the 200 mm = 200mm minimum |4 area.
F.8.3.2.b Show F.B8.3.4 120kN equivalence from F.4.3.1 laminate testing. F.8.3.2.b Show F.5.3.4 120kN equivalence from F.4.3.1 laminate testing.

F.8.3.2 Composzite Anti Intrusion: Steel M/A F.8.3.2 Compaoszite Anti Intruzion: Composite
F.8.3.2 Compoeite Al Equivalence: A F.g.3.2 Composite Al Equivalence: B
Type ZES Tab Mame Of Layup Used: M/ A Type SES Tab Mame OF Layup Used: B
Core thickness: |mm M A Core thicknees: mm B
Sealing option, layup repeats: Outer gkin thickness: Layup mm MN/A Scaling option, layup repeats: Outer glin thickness: Layup mm
Scaling option, layup repeats: Inner ghin thickness: Typo  mm M A Scaling option, layup repeats: Inner gkin thickness: Type mm
Thickness of panel: #VALUE! mm M/ A Thicknese of panel: VALUE! mm
Composite Panel Height: mm M A Compogeite Panel Height: mm B
Composite Panel Width: mm MSA Composite Panel Width: mm BL
Top Edge of FB to Top Edge of IA: mm M A Top Edge of FB to Top Edge of |A: mm BL
F.8.3.1 Minimum Reguired Impact Attenuator Height: 100 mm M/ A F.a.21 Minimum Regquired Impact Attenuator Height: 100 i

Minimum Regquired Impact Attenuator Width: 200 mm M A i mm
Second moment of inertia |, Vertical: mhd MAA rBLAN KJt’iDtb\alﬁEO) mhd
Second moment of inertia |, Horizontal: mhd M4 ljjb "Z\gﬁ m*d

Young's Modulus (El:  Layup Pa M4 © ip Pa E
Ultimate Tensile Strength (3 Na};nz Pa M4 rEQJt@B’i”'n(i 73\\573"\ e Pa B
Shear:  Typo Pa M A Shear:  Typo Pa B
F.8.3.1 Max Bending Moment, Vertical (120kN Partial UDL): Mm MAA F.8.3.1 Max Bending Moment, Vertical (120kN Partial UDL): M
Max Bending Moment, Harizontal {220kMN Partial UDL): Mm MA Max Bending Moment, Horizontal {220k Partial UDL): M
Max Bending * Max v / | = Max Stress, Vertical: Pa MSA Max Bending * Max y /| = Max Strese, Vertical: =
Max Bending * Max y / | = Max Strese, Horizontal: Pa M/ Max Bending * Max y /| = Max Stress, Horizontal: Pz
UTS (3) / Max Stress = Safety Factor, Bending: MAA UTS (5] / Max Strese = Safety Factor, Bending:
Perimeter Shear Stress, 220N Load: Fa MA Parimeter Shear Stress, 220N Load: Pz
Safety Factor, Perimeter Shear: M/ A Safety Factor, Perimeter Shear:



|A Attachment

IRDO5. IAOTopEsS S
COB/ETRITNERSERWL

TR, thoBEmHISAHEREZZIITIRS. IAKIRSPH SIS
DUpperSPIcH k3L TREZFRETHEVNSIEFZSICEDS

Front top of IA > 240mm above lowest point in cockpit:

Front bottom of IA < 220mm above lowest point in cockpit:
IA to Al plate mounting method:

mm

mm

0.00E+00 N

— (T

0 N/mm”2

—

vy bz T sah's
240mmLL k&

]

Lowest Pointinside Cockpit

Diagonal Side Impact Member«
Upper Side Impact Member
{completely in zone )«
(example location )+ \
| T~ Lower Side Impact Meh
o = -~
m vy bR T =h5s
\
220mmELF

RIE@EZ=ELTE
COFEHCHTZD

320 mm-
240 mm-
Ty
N




Anti-Intrusion Plate, |A Attachment

BIRSNCIET VR Z AT T DL
BF —LADZZTTAE R EN DD BB RSB,

ot Pictures - contined: AIP RO IABESEICOWNTIE, FRPAYA
Biciz. =mBEICT STy A7 -RILIRED
(d.) Wing Detachment Material Properites FHlBEREA NIV TRSTSEL .

-> = -4 =
(e.) Other Wing Detachment Calculations BISE. ShEOFmL' Z<BERDRE

(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.
Even with precrush, honeycomb bond area is
usually <50% of the face.

Insert measurement of IA front top edge height.

Shear Dimensions 3| FILIzCADRIESEAZ DED TS
Do not count holes as part of the area. KIEDHDOF, BE L/’(‘D?L\IE'Cibé
Even with precrush, honeycomb bond area is SEHIIRER VD, BEZIF O THENT

usually <50% of the face.




Wing Detachment

Front Wing 2205 E0E 273 (FREREFEER

Front Wing Status 5BV ANIABANESOEEE

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
YIEFANZUIES
TANRIEDEE -

Physical Tests

ES T Yahs X R
M IBDIE

(c.) IA / AIP Force Displacement Curve

(d.) IA Energy Displacement Curve

EQ
Front Wing Status: No Front Wing w |MN/A
M/ A
Front Wing Physically Tested With LA N/A
Front Wing Phwsically Tested Without LA :
Standard Shear Calculation EQ
PlCustom Calculation EQ
F.8.7.2.a Peak deceleration force <= 120000N 95000 N EQ
Peak deceleration remains <= 40g: 323 g EQ
Front Wingh'#&\5S . HEEIRUADANDARE
IALHICEBTAMUEE S AT 2R IRULANARE
EQ
Front Wing Status:| No Front Wing | N/A
N N/A
N/A
0 N EQ
Peak Attenuator Force: 95000 N EQ
F.8.7.2.a Peak deceleration force <= 120000N 95000 N EQ
Peak deceleration remains <= 40g: 32.3 g EQ

IASRUTYET A MeUIBS . IHERIR+ W EHBZAN

REIATHEE DO EZLLES . BRE&ER+BEREZAND
Custom IATEEIH O EZLHES. IHEREIR+ HERBZAN

Tested failure force:

Which column has the front wing force data?
Wing detachment force:

Peak Attenuator Force:

Peak deceleration force <= 120000N

Peak deceleration remains <= 40g:

Front Wing Status:lFront Wing Physically Tested Without IH EQ

F.8.7.2.a

0
95000
95000

32.3

N

nzz2Z

BLANK

BLANK
EQ
EQ
EQ
EQ

Paste in logged data from test below:
Itis acceptable to resample the data at a
lower frequency to reduce the number of
datapoints. Repeat the weighted average
force and energy calculations in columns
three and four. Do not assume all steps

Disp. Force Weighted Energy

mm N N J
MAX MAX MAX MAX
0 0 0

YIEETAMeUTmE

Paste in logged
data from test
below:

Itis acceptable to
resample the data

atalower
Disp. Force
mm N
MAX MAX

0 0

EERFEROET %

ANT3E

X1mmBOERT —YZHR

Paste in logged
data from test
below:

It is acceptable to
resample the data

atalower
Disp. Force
mm N
MAX MAX
0 0




Front Bulkhead

Include all required dimensions.

The Front Bulkhead shape may be more complex than this example. BH (:E;ﬁﬁ&ﬂ:ﬁ‘j’z;ﬁ}b I\ﬁﬁ?%iﬁé

roral v 7 o> 4oY—MeANBTE. (LE1L—YavEH)
Di Iif o < X
Gt REIAGIITER
Height
© If using tabs for mounting,
see EV tab for brace web &
Weld length diagram.
Spacing —H e
Weld Lefigth

bulkhead, a welded Anti Igfrustion plate reaches NOT PERMITTED: changed design or dimensions for Standard

t least to th terli f the bulkhead tubes. =2 V=
Atleast 50% of the platgfperimereriswelies,  AIPZBIfRIBIE I dima . LERNFTETESL e

m welds. |

F.8.4.3 FR#¥EIA (Form) TI0OY MNILIAYROAMAISTED'400 x 350 mmEDKEVNES,
R4EIA (Honeycomb) Z{EAUTVW3I%S. Diagonalhh &,



Front Bulkhead

Tube & CompositeTADIEEMES

[Tubel OBE

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

Front Bulkhead

Minimum
F.321 Ewample: 25.4mm x 1.6mm round Steel
F34.1 Front Bulkhead Minimum Tube: Size B
Wall thickness: 12
F34.1 Square side: 25

Wall thickness: 0.0012
Square side:  0.025
Tube cross sectional area (A): 1.14E-04

m*2

Tube second moment of inertia (I): 8.51E-00 m"4
F.34.2 F.3.5 Young's Modulus (E}: 2.00E+11 0.00E+00 Pa
F.35 Critical Sy: 3.05E+08 0.00E+00 Pa

Buckling Modulus E 1*1_1<=E_2°I_2: 1.70E+03
Sy: S_1*A_1«=5_2%A_2: 34A8E+04
Bending A°5_1°1_1/r == 4"5_2"1_2/r: 81TE+02
Deflectior Bending_1/(48°El): 1.00E-02
Energy 0.5°Bending™2/(48°El}: 4.09E+00

F.7.3 Front Bulkhead Construction: Tube Tube Diagonal MN/A

Front Bulkhead Tubes Replaced Size B: ji] Disgonal Size C: 0 NSA

Type SES Tab Name Of Layup Used:|:| A

Front Bulkhead N/A

Core thickness:l:lmrn A

Scaling option, layup repeats: Quter skin thickness: Layup mm MN/A

Scaling option, layup repeats: Inner gkin thickness:  Typo  mm MSA

Thickness of panel: #VALUE! mm MN/A

Front Bulkhead Height: mm MN/A

Front Bulkhead Width: mm /A

Cutout Height mm MN/A

Cutout Width mm N/A

Composite Panel Height: 0 mm MN/A

F.34.2.a Young's Modulug (E): 200E+11  Layup Pa MN/A

Ultimate Tensile Strength (5): 3.65E+08 Name Pa MN/A

Shear: 211E+08 Typo Pa N/A

F.7.32 ‘5mm FBHS Section N/A

Core thickness: 0 mm N/A

Outer skin thickness: 0 mm N/A

Inner gkin thickness: 0 mm N/A

Thicknezs of panel: 0 mm A

F.34.2a Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A

Ultimate Tensile Strength (5): 3.65E+08 0.00E+00 Pa N/A

Shear: 2.11E+08 0.00E+00 Pa N/A

0 x Steel Tube Flat (h} N/A

F321 Minimum FB wall thickness: 0.0012 0 m /A

Outer Diameter / Panel Thickness:  0.025  #VALUE! m N/A

F34.1 Additive cross section (A): D.00E+00 #VALUE! m"2 A

Ldditiva carnnd mamant af inardia (- AAAE AR —a [y

Composite| DiBE

F.824 A 25mm gapisrequired between the AIP + FB + Diagonzl and the pedal azzembly.

F.6.1 Front Bulkhead omposite -
Minimum Tube Used N/A
F.321 Example: 25.4mm x 1.6mm round Steel —I N/A
F.341 Front Bulkhead Minimum Tube: Sjze B NSA
Wall thickness: 12 mm N/ A
F341 Square side: 75 mm M/A
Wall thickness: 0.0012 m N/A
Square side:  0.025 m MN/A
Tube cross sectional area (A): 1.14E-D4 m*2 /A
Tube second moment of inertia (I}: B51E-09 m*4 N/A
F.342 F.3.5 Young's Modulus (E): 2.00E+11 0.00E+00 Pa M/A
F.35 Critical Sy: 3.05E+08 0.00E+00 Pa MSA
Buckling Modulus E 1°1_1<=E_2°I_2: 1.70E+03 /A
Sy: S_1°A_1«<=5_2"A_2: 34BE+04 MN/A
Bending 475 _1%1_1/r <= 4*5_2*1_2/r: 8.1TE+02 /A
Deflectior Bending_1/{48%El): 1.00E-02 MN/A
Energy 0.5*Bending"2/(48"El}: 4.09E+00 MSA

BLANK

F.7.3 Front Bulkhead Construction: Composite Tube Diagonal
Front Bulkhead Tubes Replaced Size B: 2 Diagonal Size C: 0
Type SES Tab Mame Of Layup Used:[ [IEINITH

Front Bulkhead

Core thickness:l:lrnm
Scaling option, layup repeats: Outer skin thickness:  Layup  mm
Scaling option, layup repeats: Inner skin thickness:  Typo mm

Thickness of panel: #VALUE! mm

Front Bulkhead Height: mm

Front Bulkhead Width: mm

Cutout Height mm

Cutout Width mm

Composite Panel Height: ] mm

F.342.a Young's Modulus (E}: 200E+11  Layup Pa

Ultimate Tensile Strength (S): 3.65E+08 MName Pa
Shear: 211E408 Typo Pa

F.7.3.2 ‘Bmm FBHS Section
Core thickness: 0 mm
CQuter skin thickness: 0 mm
Inner skin thickness: 0 mm
Thickness of panel: ] mm
F.342.a Young's Modulus (E): 2.00E+11 0 00E+00 Pa

Ultimate Tensile Strength (S): 3.65E+08 0.00E+00 Pa
Shesar: 2.11E+08 0.00E+00 P2
2 xSteel Tube Flat (h)

F321 Minimum FB wall thickness:  0.0016 0 m
Quter Diameter / Panel Thickness:  0.025 #VALUE! m
F.341 Additive cross section (A): 2.28E-04 #VALUE! m"2

LAAitue samnnd mmamant Af insctia (112 4 TAC Ao —na

10



AIP Attachment

ERSNLIET O AZFMT T B

F.822 1P 72 Anachme Bolted Welded

Al plate must match entire Front Bulk
Scroll to bp

F.8.4.3d

Bolted
¥ Welded

F822 AlP to FB Attachment| Bolted |
Al plate must match entire Front Bulkhead perimeter
F823b Number of 8mm critical fasteners (& required) ]
Minimum distance between bolt centers:

F822 AlP to FB Attachment| Welded
Al plate must at least reach the centerline of Front Bulkhead tubss.

F823.a At least half the perimeter must be welded:| %
Shortest weld »= 25mm {1in);| mm

Bolting AIP te tube Front Bulkhead
F.823.b Locate Al bolts through FB tube inserts or on tabs:

Pto tube Front Bulkhead

H - . i i Maximum Fastener centerline offset from tube surface:
F Laminated retubeinsersoron tabs] | wia e e

e offeet from tube surface: mm MSA See diagrams: EV Acc tab AY28-BI28  Mount thickness (

Mountlength
Bonded ss section on tube surface] | w/a Mgt s (1 m

Minimurm gussst height normal to mount face ( mm

_ Laminated

See diagrams: £V Acc tab AYZ8-B128  Mount thickness (B): mm MSA F35 00  15kNshearbending My / | <= Su-Wel
. 0.00E+00 0.0 5kNnormal bending M°y / | <= Su-We FE27 AIP to FB Attachment [Laminsted =
- I
Mount length (L) mm M/A 0.00E+00  Parabolic shear 3*Test Load/2"srea <= Shear: Al plzte must match entire Front Bulkhesd permeter.
. " kness (T mm NSA P | | et Serell to bttom.
ii (3:4 E E : . Serall o battom. mm )
1E *H tiace (H): mm N/ A Bonded el Bended |-
T
%n%\‘nl IE E D‘\\n5 = Su-Weld: MSA Fbesc Scroil o poTom N/A Bolting AIP to tube Front Bulkhead
’ ' = I . ; Scroll to bottom mm N/A FE23b Locsts Al boks through FE tubs inserts or on tabe:
- = : Su-Weld: M/ A Maximum Fastener centeriine offsst from tube surface: ol
! i 3% (2% ar = I { e Meurt erass section on fube surfsce:
=
D.00E+00 Parabolic shear 3*Test Load/2%arez <= Shear: NSA T —— = See dingrama: EV Ace b avon Bize M oo —
F8.23b Locate Al bolts through FB tubs inserts or on tabs N/A Mount length (L: mm
Maximum Fastener centerline offset from tube surface: o N/A Minimum gusset thickness () mm
Mount cross section on tube surface; /A Minimum gussst Peigr noms| to mourt face Hr mm
F823b Bolting AIP to composite Front Bulkhead MSA See diagrams: EV Acc tab AY28-BI28  Mount thickness (3): mm /A F25 i ii;”r::::'l :::;::i m |
. . Mount lsngth (L1 mm NFA ; i
‘asteners per washer:I:l Washer/bolt perlmetm':I:l mm MSA Minimum gussst thicknass (T)- i, A #eppess Parabolic chear 3'Test Load/2'area <= Shear
Panel thiCkI"IESSZ #HALUE! mm NJ"’A Minimum gusset height normal to mount face (H):| mm /A
i ] F35 0.0 15k shear bending M*y / | <= Su-Weld: /A FE23b Bolting AIP to compesite Front Bulkhead
Core thickness: 0 mm N/A 000E+00 0.0 5kN normal bending M*y / | <= Su-Weld: /A Fasterers per washer: Washer/bokt perimeter [ |mm
ki - . ; DODELD0  Parabolic shear 3°Test Load/2*area <— Shear: NFA Panel thickness: FVALUE! mm
Quter skin thickness: Layup mm M A Core thichnese. 0 mm
Inner skin thickness: Type mm NSA e Qutersiin thichness: - Lawo mm
) ) ye . F823b Bolting AIP to composite Front Bulkhead /A ) rren skin triciress: | Typo | mm
Fasteners per inzert: Insert Perimeter on bulkhead: mm NSA asteners perwasher | Washer/bolt perimeter: mm /A Fasteners per insert Insert Perimeter on bulkhead mm
A X - , Eanel shicknese. FVALUET mm N/A Erers per backing plate: Backing plste thickness: mm
ers per backing plate: Backing plate thickness: mm MSA e TR T A Taching plate perimeter on bulkheac: mm
- ) : / Minimum - Fastener spacing, edge, or comer distance: e
Backing plate perimeter on bulkhead: mm MSA ?uten-stint:ictnessz LTayun mm : Skin shear strength: P
- ) - . . ; nner skin thickness: _ Type _mm /. FE23b Perimeter shear strength = 15000N: #VALUE! N
Minimum - Fastener spacing. edge. or corner distance: mm M/A Fasteners per insert: Insert Perimeter on bulkhead: mm /A Tearout strength =15000N: #VALUE! N
Skin shear StI'BrIEth' D DDE+DD PE N;"A Ers per backing plate:| Backing plate thickness:| mm N/A
. c Backing plate perimeter on bulkhead: mm N/A
F823b Perimeter shear strength =15000N: #VALUE! N M/A Minimum - Fastener spacing. edge. or corner distance:| mm A Bonding AIF to compaozite Front Bulkhead
. | Skin shear strength: 0.00E+00 Pa /A F.823c |5 there an opening in the Front Bulkhead?
) ) . . 1 ; 4 = ulkhez.
Tearout strength =15000M: #VALUE! N M/ A F823b Perimeter shear stiength > 15000N. £VALUE! N A What s the brand rame of the schesive?
Tearout strangth =15000N: #VALUE! N N/A Minimum shear / peel strength of adhesive:
F553 % adhesive reduction for safety factor: 0 ./ 2
Minimum bond are: [ |mm"2
B AP L Caloulzted bond strength:
ondi 0 compo:
F823c Is there an opening in the Front Bulkhead?|
Whatis the brand name of the adhesive?) Feoad
Minimum shear / peel strength of adhesive: Does the AIP form the front bulkhead of the monocooue?
F553 50% adhesive reduction for safety factor: 0 N/mm"2 Type SES Tab Name OF Enclosing Layup Usec: |
Minimum bond srea:[__ |mm*2 BLANK Skin used:[
Caleulated bond strength: AIP Perimeter Length:

U Scaling option, layup repeats: [ |Laminate thickness: Type  mm
2023¢ Bondedb\] E_j]ué;l l]__ Skin shear arez - centerling ¥ L thickress: SVALUE! m"2
A « Skin shear strengtl
F823d Single tearout path - N:
Front Hoop Lamination:
Lap jeirt strength: — Typo
Total bond wicth including both sides of the Front Hoop: [
Bord sheararea 0 ]
F8.23d Band failurs ==120000N: #VALUE! #VALUE!

11



s¥& AP Attachment

Centerline InsertsDiz&
[Welded Inserts] O¥IZkeird

Bolting AIP to tube Front Bulkhead
F.8.2.3.b  Locate Al bolts through FB tube inserts or on tabs:;]  Centerline Inserts

[F.3.4.3 Welded Insertsl®>—MAT
AIP InsertshTYESIJICHIEETNhBODT.
*9_ I\’\ljjg-azto

TUBE + HOLE

"‘-..‘.( “'c
FULL CROSS-SECTION INSERT

F.5.3.1,F3.4.3 - HDLB 'OVER 4mm, STEERING RACK PASS THROUGH
INSERT, OUTSIDE COLLAR, OR PLATE REQUIRED

ALY NTUIES UVET &1 unimey

F.3.2.1 required tubes?
'ube L 2 ﬂl—'ﬂ'zl AL

1 AIP Inserts: Yesl
|  EV'Accumulator: )

LIUCD LIS SLSCIE Tduh

| interrupt any required tubes?
ibe Chassis BO135: No

FILL OUT THIS TAB.

et 4 e e s ekt ame e ot e s el fareaas .
Inceart/™nllar rrace cartinnal area (A 27- mm™? I

r F.8 Front Protection F.2.4.2 Welded Inserts F.5.12 Bolted Members |

12



;¥ & AIP Attachment

Offset MountsDiZ&

7

Bolting AIP to tube Front Bulkhead EQ
F.8.23.b Locate Al bolts through FB tube inserts or on tabs:| Centerline Inserts | EQ ns: EV Acc tab AY28-BI28 Mount thickness (B): mm
Maximum Fastener centerline offset from tube surface: |mm N/ Mount length E%i mm
Mount cross section on tube surface: oA Minimum gusset thickness (T): mm
See diagrams: EV Acc tab AY28-BI28  Mount thicknes| Single Layer N/A Minimum gusset height normal to mount face (H): mm
H-Shape
Mount lengt -Shape N/A
Minimum gusset thicknes| u-shape N/A
Minimum gusset height normal to mount fac{Rectangular Tube N/A
‘ ' ' A" h r 1
Z*IB@:%%(;\ ra l/_a)}\‘y§>amb\;§jgﬁjtﬁg¥R?50 Slngle Layer L-Sha pe
L . | i [L:] i T1 L T_3i__ L T
S —m— 4 T
B U | I | v | ‘ |
2 | \ '
_ —
| | o | w| e 5 | | B — l
_I —— | [ \ | i U I_l
B[ L H ]
CROS5 SECTION SINGLE LAYER - - o‘ll—a)igiﬁﬁ(C;@b’C;EEﬂﬁ[ﬁ]d)ﬁih‘“ﬁ}h‘%tﬁﬂ*Rb\
MOUNT THICKNESS (B) B () H_S:APE Ta bw FB H’\o)ﬂlbﬁ'ﬂ'ﬁ%’&mﬁr?%:t
MOUNT LENGTH (L) L w i \ 4
MINIMUM GUSSET THICKNESS (T) L () | min (11, 12, 13,712)
MINIMUM GUSSET HEIGHT (H) B (H) min ( H1, H2)

I e
. h -I'
H1
L-SHAPE U-SHAPE
(8) B (B) <
(8] L (8] L
)] ] m min ( T1,T2)
(H) H (H) min ( H1, H2)

TabfziRZEIRL . TDAARICITUTE
(B),(L),(T),(H)2A793
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Physical Test Fixture Guidance

ERSNEIET AR I T B

TNENZEH TERENDTEN DN BCADRPEEZFEE I DL
BLANK Physical Test Fixture Guidance

F.8.7.6.b The tested IA must be attached to a structurally representative section of the chassis.

200mmbBl_EHEEE 4
s 50mmL,U:ﬁiﬁ

Front Bulkhead Outside to Outside Height: 0 mm BLANK

Front Bulkhead Outside To Outside Width: 0 mm BLANK

F.8.7.6.c Fixture Thickness on table >=50mm: mm BLANK

F.8.4.2.a Tested |A starting length > 200mm: mm BLANK
F.8.4.2b Custom IA WIDTH over 200mm length >= 200mm: mm N/A
Custom IA HEIGHT over 200mm length >= 100mm: mm N/A
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"f..!l';‘iﬂnllllulmmig

E0 ED &
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Physical Tests

#EFFHY &£ DynamicCADIEENES
TNENTERINBDZTEMECEEE T DL TEQIERBRIFNITIIRSIR

Impact Attenuator And / Or Wing Failure Test

Bl A

Type of test used?:
Name of Test Facility:
Dates of tests: BLA

Bl A

Maximum crushed displacement: mm N/A

Post crush displacement, demonstrating any springback: mm N/A
Crushed attenuator height: mm N/A

F.8.7.6d Al plate deformation: mm N/A

F.8.7.2b All calculated values must be based on a mass of 300kg and an initial velocity of 7m/«
F.8.7.7a Average deceleration from a dynamic test must be calculated from raw, unfiltered dat:
F.8.7.7b Peaks above 40g must not be seen after the application of specific filtering. See rule.

F.8.7.2b Theimpact attenuator must absorb at least 7350J. Springback may be ignored.

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 fo

Peak attenuator force:

N

Peak attenuator only deceleration <= 40g: g
Average attenuator force: N
g

J

J

Average attenuator only deceleration <= 20g:
Energy absorbed >= 7350J:
Energy absorption check:

F.8.7.2b

7350

Composite AIP 120kN Physical Test

Teams may use a crushed attenuator of the version installed on the car to test a composite AIP.

Split the data following the IA test for the IA sections above and the 120kN test below.

Type of test used?:
Name of Test Facility:
Dates of tests:

Maximum crushed displacement: mm

Post crush displacement, demonstrating any springback: mm

F.8.7.6d Al plate deformation: mm
F.8.3.1.b Maximum AIP force > 120kN: N

N/A
N/A
N/A
N/A
N/A
N/A
N/A

15



Physical Tests

| =

BRSNEIET O RAZ T 3BE

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.) 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

(d.) IA Energy Displacement Curve

50mmi FEIE

200mmBL _EF%E:

ws0® w w00 e o
1 N

O1> NI PyT - ERRIN T B
QEEPHLEARNS50mmIL EBIRL. 2D _LE(C
AN NPYTR—FZE D

XEBOECT— MBS, iBigxiEE |

ASv—% ANT. RERBIED
BEZ%Zad DL

Physical Tests

F.8.4 Date 0 A = E,,=
114 —
H = O 4
F.8.7 ==
= = l = = O
Imp
test used™:

e f Toct Forilit .

Dates of tests:

ERE($25.4mmIL T

O\ NT7yF -SRI D ER
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Physical Tests

Force Displacement Curve (kN) B AfRIE d*

70.000 Peak attenuator force = 00.00 (kN) — }I_tig
60.000 §
N

50.000 H.E.H
. \ /i: 7=
g 40.000 | Average attenuator fprce = 00.00 (kN) t@ :F ,j4E'[
L8]
E 30.000

20000 HERBFDT %I 37{L I BL SHERIEER O3

o
10.000 t _/] G /qzi’:j G %SR&DE*EM (\Lp)
= —_— Z L
o Gt8) ZRIcE ™~ Z4 (mm)
0 10 20 30 40 50 60 70 80 90 100110120 130140150 160170180190 200210220 Paste in logged data from test below:
Displacement (mm) Itiz acceptable to recample the data ata

lowar frequency to reducse the number of

datapointz. Repeat the weightad average

force and energy calculationz in columns

three and four. Do not assumae all steps are
Energy Displacement Curve (j) Dis.  Force Weighted Encray
mm werage

8000 Energy absorbed =0000 (j) "":':x ;‘;‘Tl( FOI:ICE‘“ l':l::s
7000 o o
4 0.004
o000 35 0,039
— 5000 169 0.204

RIRTAIF%D SIAEI DL LI ECRATBEERHEE TS

"%‘iﬁ*_‘éﬁfﬁ?ﬁ*ﬁm TS E LRI TR DL SR
STHR) BRITL DHBHERRTLEHEIETS

1000 .
3694
0 A

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

Displacement (mn)
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[EMESIVEREL TPy — 9Bl (CEHEL. 2ORFOARI-Y (mm) (ZPLTORA (KN)Z2keHB.
FASH BRI A — (3 BB (CERIRIVF— GHAILE x BARSOZEE) Zi8dH LT RIRIIC

W=ITROENIZ 7350 ) LAELCRBIEZEKDB.
ZRE(HIBIRIF - FEEZEH LITD =8N T5>

T OB> I eSE(CIADZENZ/ERKR TS

Impact Attenuator Energy calculation sample sheet

BT —-52RMFIdL

measuring

measuring data1l

Energy=F*Displace

unit [N*m]

Displacement [mm] Force [kN] Energy [J = kN*1000* 1000]
0 0 0
1 10 10
2 20 30
3 30 60
4 31 91
5 294 120.4
6 33 153.4
1 35 188.4
8 36 224 4
9 38 2624

TR0~ (RLIOFNZET) IRNE—5HEH LTS3,
I®IF—E = F[N]*S[m] = F[kN] *1000 * S [mm]/1000
HIEE = F [N] /300kg * 9.8ms= F [N] /2940=0G

Force [kN]
g 100
— Vi
g 50 /\'_ PP i v
)
e 0 Force [kN]
0 50 100 150 200 250
Displacement [mm]
Energy [J = kN*1000%mm/1000]
15000
10000 -
/ Energy [J =
5000 kN#1000%mm,/1000]
O T T T T 1
0 50 100 150 200 250
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Sheet1

		Impact Attenuator Energy calculation sample sheet

		measuring data1

				measuring data2

						Energy=F*Displacement [J]

						unit [N*m]

		Displacement [mm]		Force [kN]		Energy [J = kN*1000*mm/1000]

		0		0		0

		1		10		10

		2		20		30

		3		30		60

		4		31		91

		5		29.4		120.4

		6		33		153.4

		7		35		188.4

		8		36		224.4

		9		38		262.4

		10		40		302.4

		11		45		347.4

		12		50		397.4

		13		51		448.4

		14		52		500.4

		15		55		555.4

		16		58		613.4

		17		59		672.4

		18		60		732.4

		19		61		793.4

		20		62		855.4

		21		63		918.4

		22		64		982.4

		23		65		1047.4

		24		66		1113.4

		25		70		1183.4

		26		80		1263.4

		27		85		1348.4

		28		87		1435.4

		29		86		1521.4

		30		80		1601.4

		31		70		1671.4

		32		65		1736.4

		33		50		1786.4

		34		52		1838.4

		35		48		1886.4

		36		45.8		1932.2

		37		45.9		1978.1

		38		46		2024.1

		39		46.1		2070.2

		40		46.2		2116.4

		41		46.3		2162.7

		42		46.4		2209.1

		43		46.5		2255.6

		44		46.6		2302.2

		45		46.7		2348.9

		46		46.8		2395.7

		47		46.9		2442.6

		48		47		2489.6

		49		47.1		2536.7

		50		47.2		2583.9

		51		47.3		2631.2

		52		47.4		2678.6

		53		47.5		2726.1

		54		47.6		2773.7

		55		47.7		2821.4

		56		47.8		2869.2

		57		47.9		2917.1

		58		48		2965.1

		59		48.1		3013.2

		60		48.2		3061.4

		61		48.3		3109.7

		62		48.4		3158.1

		63		48.5		3206.6

		64		48.6		3255.2

		65		48.7		3303.9

		66		48.8		3352.7

		67		49		3401.7

		68		49.2		3450.9

		69		49.4		3500.3

		70		49.6		3549.9

		71		49.8		3599.7

		72		50		3649.7

		73		50.2		3699.9

		74		50.4		3750.3

		75		50.6		3800.9

		76		50.8		3851.7

		77		51		3902.7

		78		51.2		3953.9

		79		51.4		4005.3

		80		51.6		4056.9

		81		51.8		4108.7

		82		52		4160.7

		83		52.2		4212.9

		84		52.4		4265.3

		85		52.6		4317.9

		86		52.8		4370.7

		87		53		4423.7

		88		53.2		4476.9

		89		53.4		4530.3

		90		53.6		4583.9

		91		53.8		4637.7

		92		54		4691.7

		93		54.2		4745.9

		94		56.5		4802.4

		95		56.6		4859

		96		56.7		4915.7

		97		56.8		4972.5

		98		56.9		5029.4

		99		57		5086.4

		100		57.1		5143.5

		101		57.2		5200.7

		102		57.3		5258

		103		57.4		5315.4

		104		57.5		5372.9

		105		57.6		5430.5

		106		57.7		5488.2

		107		57.8		5546

		108		57.9		5603.9

		109		58		5661.9

		110		58.1		5720

		111		58.2		5778.2

		112		58.3		5836.5

		113		58.4		5894.9

		114		58.5		5953.4

		115		58.6		6012

		116		58.7		6070.7

		117		58.8		6129.5

		118		58.9		6188.4

		119		59		6247.4

		120		59.1		6306.5

		121		59.2		6365.7

		122		59.3		6425

		123		59.4		6484.4

		124		59.5		6543.9

		125		59.6		6603.5

		126		59.7		6663.2

		127		59.8		6723

		128		59.9		6782.9

		129		60		6842.9

		130		60.1		6903

		131		60.2		6963.2

		132		60.3		7023.5

		133		60.4		7083.9

		134		60.5		7144.4

		135		60.6		7205

		136		60.7		7265.7

		137		60.8		7326.5

		138		60.9		7387.4		Energy >7350 [j] limit Line						average (B10:b148)

		139		61		7448.4								53.1467625899		[kN]

		140		61.1		7509.5

		141		61.2		7570.7

		142		61.3		7632

		143		61.4		7693.4

		144		61.5		7754.9

		145		61.6		7816.5

		146		61.7		7878.2

		147		61.8		7940

		148		61.9		8001.9

		149		62		8063.9

		150		62.1		8126

		151		62.2		8188.2

		152		62.3		8250.5

		153		62.4		8312.9

		154		62.5		8375.4

		155		62.6		8438

		156		62.7		8500.7

		157		62.8		8563.5

		158		62.9		8626.4

		159		63		8689.4

		160		63.1		8752.5

		161		63.2		8815.7

		162		63.3		8879

		163		63.4		8942.4

		164		63.5		9005.9

		165		63.6		9069.5

		166		63.7		9133.2

		167		63.8		9197

		168		63.9		9260.9

		169		64		9324.9

		170		64.1		9389

		171		64.2		9453.2

		172		64.3		9517.5

		173		64.4		9581.9

		174		64.5		9646.4

		175		64.6		9711

		176		64.7		9775.7

		177		64.8		9840.5

		178		64.9		9905.4

		179		65		9970.4

		180		60		10030.4

		181		62		10092.4

		182		63		10155.4

		183		65		10220.4

		184		66		10286.4

		185		70		10356.4

		186		71		10427.4

		187		72		10499.4

		188		73		10572.4

		189		74		10646.4

		190		75		10721.4

		191		75.2		10796.6

		192		75.4		10872

		193		75.6		10947.6

		194		75.8		11023.4

		195		76		11099.4

		196		76.2		11175.6

		197		76.4		11252

		198		76.6		11328.6

		199		76.8		11405.4

		200		77		11482.4
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Energy [J = kN*1000*mm/1000]
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Sheet1

		Impact Attenuator Energy calculation sample sheet

		measuring data1

				measuring data2

						Energy=F*Displacement [J]

						unit [N*m]

		Displacement [mm]		Force [kN]		Energy [J = kN*1000*mm/1000]

		0		0		0

		1		10		10

		2		20		30

		3		30		60

		4		31		91

		5		29.4		120.4

		6		33		153.4

		7		35		188.4

		8		36		224.4

		9		38		262.4

		10		40		302.4

		11		45		347.4

		12		50		397.4

		13		51		448.4

		14		52		500.4

		15		55		555.4

		16		58		613.4

		17		59		672.4

		18		60		732.4

		19		61		793.4

		20		62		855.4

		21		63		918.4

		22		64		982.4

		23		65		1047.4

		24		66		1113.4

		25		70		1183.4

		26		80		1263.4

		27		85		1348.4

		28		87		1435.4

		29		86		1521.4

		30		80		1601.4

		31		70		1671.4

		32		65		1736.4

		33		50		1786.4

		34		52		1838.4

		35		48		1886.4

		36		45.8		1932.2

		37		45.9		1978.1

		38		46		2024.1

		39		46.1		2070.2

		40		46.2		2116.4

		41		46.3		2162.7

		42		46.4		2209.1

		43		46.5		2255.6

		44		46.6		2302.2

		45		46.7		2348.9

		46		46.8		2395.7

		47		46.9		2442.6

		48		47		2489.6

		49		47.1		2536.7

		50		47.2		2583.9

		51		47.3		2631.2

		52		47.4		2678.6

		53		47.5		2726.1

		54		47.6		2773.7

		55		47.7		2821.4

		56		47.8		2869.2

		57		47.9		2917.1

		58		48		2965.1

		59		48.1		3013.2

		60		48.2		3061.4

		61		48.3		3109.7

		62		48.4		3158.1

		63		48.5		3206.6

		64		48.6		3255.2

		65		48.7		3303.9

		66		48.8		3352.7

		67		49		3401.7

		68		49.2		3450.9
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