2024 SES (FMmiB&ETEE) H15>R

F.8 Front Protection




Attenuator and Diagonal /SERD
IAZ4HR FARNTEEENETNDIATIHESL

BLANK Attenuator and Diagonal Standard Foam

Standard Honeycomb
Custom-Non-Composite

Impact Attenuator Type: 4 4*R : - : - " Sy =X ~
Standard Foam Attefiuator Height:| 4 304mm (12in) Custom ComPOSIte ’ :Ejjja*ﬁma),%u*
Standard Foam Atfenuator Width: /~ 355mm (14in) N/A
F8.43 Front Bulkhead Outside tofOutside Heighy/ mm 100mm)
Front Bulkhead Outside Tp Outside Widh: mm BLANK e
R
- Sk
F.8.4.3 Diagonal Tube, Attenuator Test, or Composite BLA
Minimum ube Use O == =,
F.3.2.1 Example: 25.4mm x 1.2mm royind Steel /' A BLA IAg'{j (L*Diﬂ%ﬁﬁiﬁ(i4*§ﬁ
F3.4.1 Diagonal Mipimum Tybe:  Size £ ¥ A BLA
all thickfiess: a4 mm BLA
F3.4.1 Squaye side: mm BLA
Wall thfckness:/ Q@12 m
Square sigé: / £.025 m
Tube cross gectioyfal are /9.10E-05 m”2
Tube second mpmenyof ine/tid A): 6.70E-09 m”4
F.3.4.2 Ygung'gd Mo (E): 2.00E+11 0.00E+00 Pa BLA
F.3.5  (Critical Sy: 3.05E+08 0.00E+00 Pa BLA
Buckling Modulus EA* £ E_2*%_2: 1.34E+03
Sy: S W A/<=S_2*A_2: 2.718E+04
Bending S ¥ = 4*S_2*_2/r: 6.43E+02
Deflectior ending_1/(48*El): 1.00E-02
Energy *Bending"2/(48*El): 3.22E+00

TNENDOEHBZRERISBIL




Attenuator and Diagonal /SERD
BRENIET ORI R

Insert Pictures - may be added left or below:

(a.) Standard Impact Attenuator Receipt

(b.) Adhesive Material Properties - “NBIEFLEITHD.
Indicate selected value, include units conversion A2 (RN

(c.) Composite Material Receipts

(if not already on 3-Point test tab)

& nvoice TecHNiCAL SHEET (@G CEMEDINE FITIRER e i
s — wxa  mens
] a2 RRERLR T R - .
350G100SBAZFWS
o 5942 EP-007 0.0 " ..
> ex74> EP-0080.7 5ui0540) L W oy e
LOTNO MA958B

SG-EPOYU—XI3, @uﬁwa«vm ARRELT LIS FHMATT.SG(Second
3 BDESD. HERDTHES RERE. OAENQ MA953B-03
a<ois'lﬁ*.mmszbﬂal, BB MM SRS SERERLTIRT.

ME W
ek LOTAV)
BICHROTHF S REMIL AT, T CNTUS A YTV B /) ASIA
D BCOBMEADKEL. O A—TY A TREDT . bz
000 L EMEDEL, BEHETULEV, WA ) 1008
I MM RE TES. o EREDRITTED, b
WEENE (%) B4
®E)
B TIRF 7. IR APPEARANCE INSPECTION
OEREINADEE
a z0E XA LU
1. AR WK RERAORE. -7 07 (DEFECT TYPE) | (NO.OF DEFECT)
2 BB REDY, S,
zo OTHER) 1 o5
Subtotal si00 o F 7
Sales Tax (0.0%) (roTAL
T XF4oERRT




Attenuator and Diagonal

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

F.8.4.3 Front Bulkhead Qutside to Qutside Height: mm
Front Bullthead Outeide To Outside Width:| 500  |mm
F.8.4.1 Custom Impact Attenuators requires annual phyzical test.
F.8.4.2 Diagonal Tube, Attenuator Teszt, or Composite -
Minimum Tube Uzed WA
F.3.2.1 Eyample: 25.4mm % 1.2mm round Steel | mwA
F.3.41 Diagonal Minimum Tube: gj-a ¢ MN/A
Wall thickness: 1.2 mm M/A
Fa41 Square side: o5 mm N/A
VR0 L33 e 1 ™ T
Sguare side: 0025 m M/A
Tube cross ssctionzl ares (A g 10E-05 m*2 N/A
Tube eecond moment of inertia (1): g 70E-00 m*4 MN/A
F.2.4.2 Young's Modulus (E): 2.00E+11 0.00E+00 Pa M/A

F.2.5  Critical 0.00E+00 Pa N/A

Buckling Moduluz N/A
Sy:  : MN/A
Bending 4*S_1*1_1/r <= 4*5_2*_2/r: 6.43E+02 /A
Deflection Bending 1/(48*El): 1.00E-02 N/A
Energy 0.5*Bending"2/(48*El): 3. 22E+00 M/A

F.8.4.3.a Tube frame teame should weld & diagonal to the Front Bullhead.

F.8.4.3.a Monocogue 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 & front bullhead or removable panel with no openings is not feasible, preferablya s
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, 150, T27, AN325, and AN37.

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

nnnFLnn MSA

BIRSNCIET VR 23T DL

-Standard IAT. FBHICDiagonal ") E(CRBi5E (.

NEDADEENIRNTE,




Anti-Intrusion Plate

/=D

Composite AIP D& (EPhysical7Z MhWwiZE

F821 Anfi-Intrusion Plate [Al}) material:
Steel: 1.5mm [0.060in), Aluminum: 4.0mm (0.157in}: BLANE

F83.2 Al plates made of any material besides steel or aluminum must either:
F8.32.a Be physically tested on & replica bulkhead up to 120kN,
with the load distributed ower the 200 mm x 100mm minimum 14 area.
F83.2b Show FE.3.4 120kN eguivalence from F4.3.1 laminate testing.

F&3.2 Composite Anti Intrusion: stes N/&
F83.2 Composite Al Equivalence: NfA
Type SE5 Tab Name OF Layup Used: T

F432d 50%<Core<100%:  Typo Core thickness: |mrn NfA
scaling option, layup repeats: Outer skin thickness:  Layup mm 1Y
scaling option, layup repeats: Inmer skin thickness: Typo  mm LT
Thickness of panel: FevslUg! mm LT

Composite Panel Height: mm LT

Compasite Panel wWidth: i NfA

Top Edge of FB to Top Edge of 1A: mm LT

F831 Minimum Required Impact Attenuator Height: 100 mm NfA
Minimurm Required Impact Attenuator Width: 200 mm 1Y

second moment of inertia I, vertical: md NFA

second moment of inertia |, Horizontal: md MNiA

yYoung's Modulus (E}:  Layup Pa LT

ultirmate Tensile strength (5): Mame P NfA

chear: Typo Pa LT

F831 maxBending Moment, vertical (120kM Partial voL): Mm NfA
ke Bending Moment, Horizontal (120kN Partial UDL): Mm 1Y

Max Bending * Max y /| = Max Stress, vertical: Fa NFA

Max Bending * Max y / | = Max Stress, Horizontal: F3 1Y

UTs (5] Max Stress = Safety Factor, Bending: LT

Perimeter Shear Stress, 120kN Load: P3 HiA

safety Factor, Perimeter Shear: LT

Physical> A M4Za

F821 Anti-Intrusion Flate (Al material: Composite
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.83.2 alplates made of any material besides steel or aluminum must either:
F8.32.a Be physically tested on & replice bulkhead up to 120kN,
with the load distributed ower the 200 mm x 100mm minimum |4 area.
F83.2b Show F.E.3.4 120kN equivalence from F4.3.1 laminate testing.

F83.2 Compaosite Anti Intrusion: Composite
F83.2 Composite Al Equivalence: BLANE
Type SE5 Tab Mame OF Layup Used: BLANE
Fd432d 50% < Core < 100%: a Core thickness: BLAME
scaling option, layup repeats: Quter skin thickness:  Layup

ot - o= layup repeats: Imner skin thickness:  Typo  mm
20 245&”" Thickness of panel: Feyalug! mm
= - | e compaosite Panel Height: i BLAMEK
: 7@’;3"(‘-%?&}[’ }bﬁhu Composite Panel Width: mm BLAME
Top Edge of FB to Top Edge of 1A: mm BLANE
F831 Minimum Required Impact Attenuator Height: 100 mm
Minimum Required Impact Attenuator Width: 200 mm
second moment of inertia |1, vertical: mad
“~-nnd moment of inertia I, Horizontal: mad
rBLAN KJt’iD-C b\élﬁﬁa) young's Modulus (E:  Layup  Pa BLAMK
-y Ultimate Tensile Strength (5] Name Pz BLANE
ljj b"‘u‘gﬁ“ - Shesr:  Typo Pa BLANE
rEQJ ERBRIINIERBIRUY ment, vertical (1201 partisl uoy: Nm
Miax Bending Moment, Horizontal (120kN Partial UDL): M
Wax Bending * Max v/ | = Max Stress, vertical: Fa
Max Bending * Max y / | = Max Stress, Horizontal: Fa
UTS (5] f Max Stress = Safety Factor, Bending:
Perimeter Shear stress, 120KN Load: P2

safety Factor, Perimeter Shear:



|A Attachment

Ground clearance under lowest part of Lower SIS, setup ride height: mm BLANK
F.6.44b FB856.a IA lower leading edge < 220mm above lower SIS: mm BLANK
F.8.5.2 1A to Al plate mounting method: Bonded
mm

What is the brand name of the adhesive?:

F.8.5.3b 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
F.8.5.3.c Minimum bond area: mm®*2

Calculated bond strength:

A &EZEL CEIARAIEN
UpperSIS(CHz3a4L5(C

agonal Side Impact Member«

Lower SIS_EERD
BEOHEVERTHS
220mm

Upper Side Impact Memb®
(cempletely in zone)«

Lowest Pointinside Cockpit

{example location )+ \

320 mm:

T~ Lower Side Impact Member« 1

i
.




Anti-Intrusion Plate, |A Attachment IS

BIRSNCIET VR 23T DL
BF —LDZEZITOAE R ENHBIH. BARBIIREB,

. e AIP BU IABIESZICOVTIE. FRPIYR
insert Fictures - continued: BIchIz . SEEICTSTYR- 274 - RILMRED
2IEHEANLTRITBL,

PIEE. INSDOR BN Z<BEEDIFH

(d.) Wing Detachment Material Properites

(e.) Other Wing Detachment Calculations

(if not using standard fastener shear)

Insert measurement of |A 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.

SIAUECADXIERBAFDEDTHD
AREDHDP I EEUVPITVRE THD
SR ERSBRVN SR ZF O THRITI S



Wing Detachment

Front Wing 223035503 273 (IEREFEEK

Front Wing Mount Limit [X5iE8EHD A HIEEMNESOTEER

BLANK
Front Wing Mount Limit:

Mo Front Wing

L]

| Front Wing Phwsically Tested With Ia

p
F.8.8.2.a Peak decelerat Fastener Shear Dialogue
Peak decelera Wing Suppeort Hand Calc

Front Wingh'fR\MESEIALHR(CIETA MUV EE S

' Front Wing Physically Tested Without 1

N/A
N/A

HEBERUADANARE
Front Wing Mount Limit: No Front Wing
[ 1] N N/A
N/A
0 N
Peak Attenuator Force: 95000 N
F.8.8.2.a Peak deceleration force <= 120000 55000 N

Peak deceleration remains <= 40g: 323 g

IABRUTYIEETAPEUTLRS . J7 AT - DOBMATHEI 35S,
TOMIE D EETIESE. HERR+ IAOE-JARFETHH

Front Wing Mount Limit:

Fastener Shear Dialogue

Shear D]ameter:l:lmm Fastener UTS (Screenshot): MPa BLANK
Total number of fasteners: BLANK
MNumber_of fasteners * 0.577 * UTS * pi * OD*2 / 4: 0 N BLANK

Peak Attenuator Force: 95000 N

F.8.8.2.a Peak deceleration force <= 120000M 95000 N

Peak deceleration remains <= 40g: 32.3 g

N\
BLANK Physical Tests
Insert Test Pictures - may be added below:
(a.) IA and FB test fixture before the test
(F.8.7.4.dE7 AN AW~ thod of
spacing SV N=TEE IREEA=K ny rigid
KBTI ERZ
MI I DL
(b.) 1A, ARG st e 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
Paste in IA data from test below: Paste in COMPOSITE AIP Paste in COMPOSITE AIP
It is acceptable to resample the data data from test below: data from test below:
at a lower frequency to reduce the Itis acceptable to resample It is acceptable to resample
number of datapoints. the data at a lower frequency. [the data at a lower frequency.
MAX MAX  AVERAGE MAX MAX MAX MAX MAX
0 0 0 [} 0 0 [} 0
Disp. Force Weighted Energy Disp. Force Disp. Force
mm N N ] — '
St b o | mETRMLESE
#DIv/o! 1] — —_
:omlwo! 0 %ﬁ%ﬁ%@i?‘ _91@:’
om s | ANTEE
Gl X 1mMmEB OEMT — Y%
e - I I )




Front Bulkhead /SERD

REPLACE THIS EXAMPLE WITH YOUR OWN CAD.
Include all required dimensions. BH [CEIEIZEIT TR MEiE I 315D

The Front Bulkhead shape may be more complex than this example. - " o
—> A9 —-MeANBZE, (LFIL-330EH)

Total Width
o 20V hk
INILDA Y R AL
Diagonal if L\b‘ﬁébDI\ Hﬂkggf—:—tﬁ
Total required. o
Height
O . .
If using tabs for mounting,
see EV tab for brace web &
weld length diagram.
Spacing [ O

NOT PERMITTED: changed design or dimensions for Standard
If not matched to the outside gerimeter of the A TYPE12

bulkhead, a welded Anti Intruftion plate reaches

at least to the centerline of the bulkhead tubes. =INAD hwa = RS 7 -
At least 50% of the plate perifneter is welded, Al P;E FEﬁ Bl’-ﬁ/ﬁ-j:gg_éiﬁ =S tl:‘_'_ ”-I-E'_C%é"‘t

with 25mm (1in) minimum welds.

/

F.8.4.3 1R#EIA (Form) TI0>MNNILIAYRDIMAISTZEDN400 x 350 mmd&EDKRIFVNESE.
BFRH4IA (Honeycomb) Z{ERAL T35S, Diagonal Vb E,




Front Bulkhead

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

Pedal attachments preferably >25mm behind FB

ERAIUCBWVT, TILANO—VBEC (GAZEn]REEEF DR ASEAET)
FORIOAL > SEY—J1— ADEIECIRAUA SRV EZEBA I 23DXZ R T I DL,




Front Bulkhead

Front Bulkhead

F321 Exampie: 254mm x 1&mm round

F3i31 Froet Bulkkhead BMinimum Tube:
‘iiall thickmess: 1z
Fia1 squareside: IS

‘Woall thickmess:  DUO012
Square side:  OLOZ5
Tube crass sectionad arca (A]: 1 14E 04
Tube second moment of Inertia (1): 231809
F3.43 Fas Young's Modulus [E]: 200E+11
Fi5  Critcal 5 Yicid(s): 3O5E+08

Buckling Moduluzs E 1% 1<=E 2% 2: 1LTOE+03
5_field(s): 5_1%A_1<-5_2*A 2 3AZE+4
Bending 4%5_1*1_Lr <= 4*5_2*1_2/r. B.1TE+02
Deflection Berding_1/45*E):  1.0CE 02
Energy 0.5%Berding®2/ {42 8): 409500

F7.2 Front Bulkhead Constnuctan: Tubse [1] T

Frant Bulkhead Tubes Replaced Size B L] Diagonal Sixc T o HA

Type 565 Tab Name OF Layup Used: [ TEY

Front Bulihwad LT

F43.2d 0% < Corc 100%: _ Type e I /A

Scaling aptian, l#yup repeats: Duter sidn thicknezs:  Layup  mim A

sealing aptian, lxyup repeats: Imner sion thickness:  Typs mm LT

Trackness of pancl FR@LUUEL mm [T

Front Bulkhead Helght: i, A

Front Bulihead Width: mm M

Cutout Helght: mim [T

Curbout Wit i, A

Composite Fancd Helght: o mm HA

F342a Yourng's Modulus [E]: 200E#11  Layup Fa MR

Ulrimate Tenslle Strength (S): 365E+0E Wame  Fa LT

Shear: Z.11E+08  Typo Fa M

F7.22 25mim: FBHS Saction MR

Care thickness: ] rim T

Duker skin thickness: o mim [T

Iriner skin thickness: o rim A

Thickness of panel: ] rim T

F342a Yourng's Modulus [E]: 2.00E+11 D.ODE+DD Fa MR

Ulsimate Tenslle Strength (5]: 2558+08 D.ODE+00 Fa T

Shear: Z.11E+0B D.OOE+00 Fa BA

OxSteel Tube Flat [h) BA

Fi21 Minimum F8 wall thickness: 00012 o m A

Ouber Mameter / Paned Thickness: 0025 THWALUE! m M

F3l41 Addrtve crass section (A): ouooEs00 FRvaLUEl mez [T

Addmue second moment of Inertia (1] DOOESO0 mna LT

Buckling Modulus E 1% 1<-E Z"| Z+E 3*|_3: DUOOE+OD A

uTs 5 1%A 1<-5 A 2+5 3*A 3 DUOOE-O0 My

Bending  4°% 1*1_1jr<- 3%[5_2*1_Z+5_3"_3I)/r: DLOOESOD T

Deflection Berding_1/[42*El|: DUODE=DD BA

Energy F4.3.2 3 compariscn: DUOOE=00 A

E7.33 1L5men Stoel Shear Equivalience: 3 16E+08 LT

>

Tube & Composite T ANDIEEMNES

[Tubel DIFE

F3.21 Example: 254mm k Lamm round Eeeel I [T
F3a1 Front Bulkhead Minimaum Tube:  Sie@ LT
wiall thickness: 132 mm MA

F341 square skde: = mim [T
Wall thickmess:  0UOO12 ] MSA

Square side:  DUES m WA

Tube crass sectional anca (A): 114E 04 m*2 [T

Tube: second moment of inertia [I]: E51E09 mhd MSA

Fi43 1] Young's Modulus [E]: 200E+11 [DDE+D0 Fa MiA
F3s Critical 5 Wicld(5]: 2.05E+08 D.D0E+00 Fa N/A
Buckling Modulus E_1*l_1+<-E 2* MA
5_viehd(s): 5 1%A 1<-5 2*A_2: 3 4EF04 MiA
Bending 45 1% _Lfr<-4%5 2% 2 WA
Deflection Bending 1428 MA
Enengy 0.5*Bending®Zf[42°El): 4.09E+D0 ST

F72 Front Bulkhead Canstructan: o
Frant Bulkhecad Tubes Aeplaced Size B: 2 Diagonal Sze C []
Type SESTab Name Of LayupUsed:| [EETEINS

Front Bulidhead

Care thicknez=[ e

FA3.2d 50%<Core< 100%:  Typo

Ultimate Tenslle Strength (5] 3658+08  Wame
Shear: 2.11E+08 Typo

F7.23 25mim FBHS Saction
Core thickness: m
DOuter skin thickness: ]
Imnier skin thickness: ]
Thickniess of panel: il
F34Za Young's Modulus [E]: 2.00E+11 .ODE+DD Fa
Pa
Pa

Scaling optian, layup repeats:) Outer siin thickness:  Layup  mm
Sealing aptian, loyup repeats: Inner skin thicknezs:  Typo  mm
Trickness of panel: FEUALUEL mm
Froni Bulkhead Helght: i
Front: Bl Wikt Frim
Cutnist Helght: ewim
Curbout Wit Fnm
Comgastic Parmed Helght: o mm
F34la Young's Modulus [E]: 200E+11  Layap  Pa
Fa
Pa

oo oo

Uikimate Tensile Strength (5): 2558+08 D.O0E+00
Shear: 2.118+08 D00E+00
I uSteelTube Flat (h)

F321 Miinimum FB wall thickmess: 00316 o ]
Outesr Dlameter f Pancd Thickmess: 00025 't‘\.w.UEI m
F341 additve crass section (4): 232804 TRVALUEL me2
Addrtve second moment of inertia (1):  1.7T0E OB mha
Buckling Modulus E 1% Lo-E I Z+E 3*|_3: 3A408+03
uTs 5 1% 1<=5_Z"A_Z+5_3*A_3: EITE+M
Bending  4°S_1°1 Ljr<—d%5 2% Zs3 3*1 3)jr. 195E+03

>

Deflection Berding_1/4T°51): 1I0F 02
Enengy F.8.3.2 2 companzon: Messeey Baannaen!
E733 1.5men Stcel Shear Equivalence: 3.158+08 = _/

Composite] DIHEE




AIP Attachment /SERD

ERSNEIET O AZRMITBTL
| BondedDif&

Bonding AIP to composite Front Bulkhead

AIP to FB Attachment:| Welded |~

Al plate must at least reach the centerline of Froryweided . F8.23.c Is there an opening in the Front Bulkhead? |
F8.2.3.a At least half the perimeter must be weldgd: Boltad \What is the brand name of the adhesive?
Shortest weld > 25mfim (1in): Bonded Minimum shear / peel strength of adhesive: N/mm*"2
) F.5.5.3 50% adhesive reduction for safety factor: 0 N/mm*2
S s Laminated
- gj:RHSIZ(I4$§*E — Minimum bond area: mm#*2

%N%‘\nxb I’E E b‘\ﬁ—s Calculated bond strength:
ILaminat =4 BLANK
WeldedDizS aminatedDiza

F8.2.3d Laminated AIP to composite Front Bulkhead

BLANK

F.822 AlF to FB Attachment| Welded Does the AIP form the front bulkhead of the monocoque?
Al plate must at least reach the centerline of Front Bulkhead tubes. Type SES Tab Name Of Enclosing Layup Used:
F823.a At least half the perimeter must be welded: b ki d:
Shortest weld == 25mm {(Lin}: mm Skin used:

AIP Perimeter Length: mm

Scaling option, layup repeats:l:| Laminate thickness: Typo mm
Skin shear area - centerline x 1 thickness: " #VALUE! m~2

Skin shear strength:  Typo Pa
F.8.2.3d Single tearout path >=120000N: 0.00%
Front Hoop Lami nation:|
Lap joint strength: Typo Pa

I 2.0,
§Q|ted D= AIP to FB Attachment:| Bolted

Al plate must match entire Front Bulkhead perimeter.

F8.23.b MNumber of 8mm critical fasteners (8 required):
Minimum distance between bolt centers: mm Total bond width including both sides of the Front Hoop:l:lmm
Bond shear area: 0 m*2
F8.2.3.d Bond failure >=120000N: "#vALUE! "ByVALUE!

Bolting AIP to tube Front Bulkhead [ Nut And Bolt
F8.23b Locate Al bolts through FB tube inserts or on tabs:) yut and Balt

Maximum FaﬂeneWﬁ Quick Release QUICI‘( RE|eSe7<1__’iS=HRb7:’_i%é\
See diagrams: EV Acc tab AY Mount thickness (B): T ljj IEE:I:%Z%O)_C‘
NIV MEBIREIRUEB S, e o o RESRVLITEE=

thickness (T): mm
2 %E;ﬁo)‘ﬁ}Rﬂgzb\ab 3 sunit face (H): mm Shear Calculation for Positive Locking on Quick Release
\E | <= Su-Weld: Positive Locking Shear Requirement 35000 N
| T 2024£EL—}J[I 5 .. <= 5u-weld: Shear Diameter:l:lmm Fastener UTS (Screenshot): MPa
0.00E+00 Parabolic shear 3*Test Load/2*area <= Shear: Mumber of positive locking diameters in shear:

Number_of fasteners * 0.577 * UTS * pi * OD2 [ 4: o 0.00%




s¥%E:AIP Attachment

Centerline InsertsDiz&
[Welded Inserts] O¥Igkéird

F.8.2.3.b

[F. 3. 4. 3 Welded Insertsl®>—PMAT
AIP Insertsh'TYeslICHIFEESNADT.
A—-MAHTBCE

ALY NTUIES UVET &1 unimey

F.3.2.1 required tubes?
libe ClaaesieBodad
1 AIP Inserts: ‘E
|  EVACcUmuUIEtor

LU LI SLECHE Tdur

| interrupt any required tubes?
ibe Chassis BO135: No

FILL OUT THIS TAB.

e T R L Er T ) "

i | F.8 Front Protection F.3.4.3 Welded Inserts

Locate Al bolts through FB tube inserts or on tabs:

e rnrn et mermenn el arears .
Incert/Tnllar rrace certinnal area (A 2]- |mm""'§' I

Bolting AIP to tube Front Bulkhead Nut And Bolt

Centerline Inserts |~

ASSEMBLED

TUBE + HOLE

INSERT

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

F.5.12 Bolted Members |




J¥E AIP Attachment ISERD

Tabf2iRZEIRL . TEDAARICITUTE

Offset MountsDiz&
DUILITNE MIF LW LU FIUiiL uum‘hEﬂﬂ Mut And Bolt
F8.23b Locate Al bolts through FB tube inserts or on tabs: Centerline Inserts (B),(L),(T),(H)&lt 3-5
Maximum Fastener centerline offset from tube surface: |mm N/A as: EV Acc tab AY28-BI28  Mount thickness (B) mm
Mount cross section on tube surface: A Maunt length (L) mm
See diagrams: EV Acc tab AY28-BI28 Mount thickness (B):|single Layer N/A Minimum gusset thickness (T): mm
Mount length (L): H-Shape N/A Minimum gusset height normal to mount face (H) mm
Minimum gusset thickness (T): MSA
Minimum gusset height normal to mount face (H): L-shape N/
F.3.5 0.0 15kN shear bending M®y / | <= Su-Weld; Y-3hars N/A
0.00E+00 0.0 15kN normal banding M#*y /| <= Su-weld: |Rectangular Tube N/A
0.00E+00 rabolic shear 3*Test Load/2*area <= Shear: N/A ( \

CNBDf&E. [TV —DI\YF I EmhEIEm I HFIRT S, Single Layer L-ShLa PE

L
y— L“ 1 T1 L RE] T
T t [T I —
Tl#l | T
1 : .
u . H
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Physical Test Fixture Guidance
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Physical Test Fixture Guidance

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

F.8.7.6.c
F.8.4.2.a
F.8.4.2b

Front Bulkhead Outside to Outside Height:

Front Bulkhead Outside To Outside Width:

Fixture Thickness on table >=50mm:

Tested IA starting length > 200mm:

Custom IA WIDTH over 200mm length >= 200mm:
Custom IA HEIGHT over 200mm length >= 100mm:

BLANK
BLANK
BLANK
BLANK
N/A
N/A
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Physical Tests /S
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Impact Attenuator And / Or Wing Failure Test Composite AIP 120kN Physical Test

Type of test use
Name of Test Facilify:| quasi static Teams may use a crushed attenuator of the version installed on the car to test a composite AIP.
Dates of teg}s: Dynamic Split the data following the |A test for the 1A sections above and the 120kN test below.
Post crush displacement, demaonstrating any springback: mm B
Crushed attenuator height: mm B of 47

F.8.8.6.d Al plate deformation: mm B 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 7m/s. Dates of tests: MR
F.B.8.8.a Average deceleration from a dynamic test must be calculated from raw, unfiltered data Maximum crushed displacement: mm M/a
F.B.B.B.b Peaks above 40g 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 7350J. Springback may be ignored. . P /i
F23.1b Maximum AIP force = 120kN: ] N/

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 forc

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

Average attenuator force:

Average attenuator only deceleration <= 20g:

F.8.8.2b Energy absorbed == 73501:
Energy absorption check:

o o o o O
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Physical Tests
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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
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Physical Tests
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test used?:
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Dates of tests:
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Physical Tests /S

BAGE J
A (35
Pz
4
;@ P49
Force Displacement Curve (kN) 3
LN
70.000 _ FHBRAESR Q
Peak attenuator force = 00.00 (kN) 4T (mml)
60.000
Paste in logged data from test below:
50.000 It iz acceptable to recample the data ata
. lowear frequency to reduce the numbear of
< 10000 | Average attenuator fpree s 00.00 (kN) B
2 three and four. Do not ascume all cteps are
I.ID. 30.000 Di=sp. Force Weighted Energy
. N . mm M Average 1
20.000 BRISFDT —H%7) Z0{E 3L MAX  MAX  Force  MAX
E—9 G /15 GZKIARKL )
10.000 (stER) #RFL 4
169
0.000 == -
0 10 20 30 40 50 60 70 80 90 100110120130 140150 160 170 180 190 200 210 220 1mm(_t(gﬁal§_5(_t7&}ﬁﬁg_5
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12 /SERD

FEARRERIL T YT+ — @R CEML. ZOROZNI— (mm) CHLTORA (KN)ERDH3.
BARMIBTARILE— (38 BB CRBATRILE— GHUILLA * BMIESOER) &8H LT, BIRNIOL—ILTRBENTE
7350 ) BlECR3IEZERDD,
BT BIRIE - EREH LB =1EHTE> EF 0~ (RRCOMNBET) IRILE—%HEH LT3,
I®IF—E = F[N]*S[m] = F[kN] *1000 * S [mm]/1000
HIEE = F [N] /300kg * 9.8ms= F [N] /2940=0G

UTOY> TN 2&Z(CIADEERZVEN T D
Impact Attenuator Energy calculation sample sheet FOI’CG [kN]
g 100
measuring dataf £r—-HERTITBCE S 50 /\._ ™ v
measuring o
w 0 —— Force [kN]
Energy=F*Displace 0 50 100 150 200 250
unit [N*m] Displacement [mm]
Displacement [mm] Force [kN] Energy [J = kN*1000* 1000]
0 0 0
; ;g ;g Energy [J = kN*1000*mm/1000]
3 30 60 15000
4 31 91 P
10000
5 29.4 120.4 / _
Energy [J =
6 33 153.4 9000 kN*1000%mm,/ 1000]
7 35 188.4 . |
8 36 2244 0 50 100 150 200 250
9 38 2624







