SES(FiifmasrHE) EVim

F.3.1-4 Tube Chassis

F.10-11 EV Accumulator




SES(Flits:55tHE) EViR

F.3.1-4 Tube Chassis

v" Accumulator Side Protection,
v' Tractive Side Protection, RBHS (EV Only)
v Rear Bulkhead (EV only)




Accumulator Side Protection /SEDRD

Attach a drawing confirming that the entered values are correct.
2024 2025 T ExawPLE Wit YU

Upper MH Mounts Not OK Rollover Protec.tio.n
240mm above Lower SIS g‘ﬁﬁb Envelope, HV Limit
Top of Acclimulator

The triangulated HV protection between the SIS and Rear
Impact may be as low as 240mm above the Lower SIS or
the top of the accumulator, whichever is lower.

There is no maximum height. $

SIS £Rear Impact DREIND=AIEISEICED HV REL.

Lower SISD EF 240 mm (& 7FaLL—-50 The triangulated HV protection between the SIS and Rear
DI NIMEWA FTIRCT BTENTEET, Impact may be as low as 265mm above the Lower SIS or
BEAEIEHNEE A, the top of the accumulator, whichever is lower.

There is no maximum height.

2025 :

F.11.2.1.a Accumulator Side Protection Minimum Tube Used
. F.3.2.1.m Example: 25.4mm x 1.6mm round SizeB | Round
SIS ¢ Rear Impact OO =& LD HV RE(L. F3.4.1b Wall thickness: 1.2 mm
Lower SIS F@7F1LL—9 EEBDODVITNIMEVNE DS Outer Diameter (OD): 25 mm
265 mm EFTECTZENTEET, mAESEIHDER A Wall thickness: 1.2 mm
Outer Diameter (OD):  25.0 mm
Tube cross sectional area (A): 114 mm”2

Tube second moment of inertia (I): 8509 mm?”4




Air Gap to Driver's Seat /SEDD

Attach a drawing confirming that the entered values are correct.

T.1.6 Heat insulation requirements apply at operating and failure temperatures.
T.1.6.3.b An air gap no less than 25mm is required between the accumulator and the driver's seat.

T.1.6.3.b Air gap to driver's seat >=25mm:| Imm BLANK
Top surface of HV Protection: ~="40mr u Enter the minimum distance between ACC
and the driver’s sheet as shown in the figure.

| Abgve Accumulator | -~ - < = = -
Indicate that it is 240 mm or more. ARIDESICACCES — heDRYNERIEA T BL

ERDLIC240mmBL ETHBHTETRI L o _
e

«
™~
é R4 55 S0mm

| >240mm |




Tractive and HV Side Protection /SED

Attach a drawing confirming that the entered values are correct.

F11.2.4

Tractive System components other than Accumulator Containers in a position
below 350 mm from the ground must be protected from side impact by
structure that meets F.5.16 Component Protection.

2025 SES.V1.1 states the following, but since the 2025

rule states that it is required at 350 mm or less, provide
evidence with dimensional lines as shown at right.

2025%F SES.V1.1(C(F. AT osEE&s ' B0 2025)L—ILTlE 350mmBELITFT
WHEEECHINTVRID . AR AR ANIIET R ZRI L.

2025 SES.V1.1
F11.2.4

From the side, all HV components must be protected with an upper tube, a lower tube,

and a diagonal tube or tubes completely triangulating the upper and lower tubes et | Q) 350mm
F.11.2.1.c Tractive Side Protection Minimum Tube Used
F.3.2.1.n Example: 25.4mm x 1.2mm round Size C BLANK
F.3.4.1.c Wall thickness: 1.2 mm BLANK
Square side: 25 mm BLANK
Wall thickness: 1.2 mm BLANK
Square side:  25.0 mm BLANK ——
Tube cross sectional area (A): 91 mm”2 BLANK GND
Tube second moment of inertia (I): 6695 mm”4 BLANK |

F.11.2.1.k The entire top edge of the upper tube must be at least 240mm above Required in the zone enclosed by the red line;

the lowest point of the top surface of the Lower SIS tube.

as with MHBS and FBHS, a pipe with a minimum
strength of ®25.4 t=1.2mm is required.

EV motor location: Select Drop Down BLANK HTHRMCEENEY —> TE . MHBSYFBHSE[EFE. ©25.4mm.
Top surface of HV F’rotection:l BLAMNK t=1_2mmuig)}\°,{j’b\‘;‘fz&)5n5




Rear Bulkhead /SERD

Attach a drawing confirming that the entered values are correct.

2025 Change: 3568-mm-erless > 265 mm or less Required in the zone framed in red in the figure.

20256ZE A  350mmblFeE — 2656mmIUL T CAE(ICRET ®25.4mm, t=1.6mm or [125mm, t=1.2mm or larger pipe required

X THREHCEENY -2 TIHE,
®25.4mm. t=1.6mm&f(d, 025mm. t=1.2mm Bl ED)N1 ThskdBNn3

Rollover Protection
Envelope, HV Limit

Min distance from Accumulator to Rear Bulkhead?

Accumulator Rear Bulkhead Minimum

F.3.2.1.m Example: 25.4mm x 1.6mm round Size B Diff Carrier Diagonal Upper MH Mounts Not OK
F.3.2.1.b Wall thickness: 1.2 | wbHEL Eld -

Square side: 25

Wall thickness: 1.2

Square side:  25.0

Tube cross sectional area (A): 114 mm”2

Tube second moment of inertia (I): 8509 mm”4 NBLANK

F.11.3.1.a

265mm above/l/_mg' SIS

Top of Kccimulator

F.11.3.2 The entire top edge of the upper tube or plate must be at least 265mm above
the lowest point of the top surface of the Lower SIS tube.

The triangulated HV protection between the SIS and Rear
Impact may be as low as 265mm above the Lower SIS or

SISERear ImpactOREID=AAZNOHVIRE (L. Lower SISE/Z(J  the top of the accumulator, whichever is lower.
ACCO_EEBOESSMELTD265mmMETEY BN TES. A ON R E T
a0 _LREFR, /4 |

Indicating a

range of 265 mm
265mMmOFEBEZRI L

F.5.16 Component Protection When specified in the rules, components must be
protected by one or two of:
a. Fully Triangulated structure with tubes meeting F.3.2.1.n
b. Structure Equivalent to the above, as determined per F.4.1.3

The CAD drawing shows that F.5.16 is valid.

F.5.16 BAIILTUL\SEZRICADRIZIET VAL TIRI CE
D EERERERERERERERERERERERS




Rear Bulkhead /SERD

Attach a drawing confirming that the entered values are correct.

2025 Change: Regtired-ever240-mm-— Required over 265 mm
D025 E S - 240mmBlEESTE—— 265mmblE THEICHET The CAD drawing shall show that the
following are connected to the height of

F.6.4.4 (Tube Chassis) or F.7.5.1 (Monocoque)
Ffz(3 F.7.5.1 (Monocoque)

DEE(CFEBSNTVSEZCADRT/RI L

the lowest point of the top surface of the I onwer SIS tube.
I 20244
Top surface of Lower SIS to top Rear Impact >=240mm: mm
Diagonal Side Impact Member
Top Edge of Upper Side Impact Member @

F.11.2.2.b The entire top edge of the upper tube or plate must be at least 240mm above
BUF. F.6.4.4 (Tube Chassis)

(completely in zone )

F.11.3.2 The entire top edge of the upper tube or plate must be at least 265mm above
F.6.4.4
More than 265mm

the lowest point of the top surface of the Lower SIS tube.
I 20254
Top surface of Lower SIS to top Rear Bulkhead edge >=265mm: mm })mm or less

F11.3.2
The entire top edge of the Rear Bulkhead must go%mum

30mm_

T~ Lower Side Impact Member

|

height of the Upper Side Impact Structure F£.6.4.4 / F7.5.1 —__| @ F7.5.1
M 290mm or less

Lowest Point
inside Chassis £ Side .
£ of Chassis Floor
ﬁ Impact /

Zone

\




Rear Bulkhead /SERD

Attach a drawing confirming that the entered values are correct.

Proof of strength equal to or greater than that of a

BLANK
F.113.1.a Rear Bulkhead Tubes Replaced: 0 BLANK Rear Bulkhead consisting of a pipe of ®25.4mm,
F.3.3-5 Material:  Steel | N/A t=1.6mm or J25mm, t=1.2mm or larger.
F.3.4.2 Young's Modulus (E): 2.00E+11 Pa N/A . .
Yield Strength (Sy): 3.05E+08 Pa N/A ®25.4mm. t=1.6mm Ffz(& 025mm. t=1.2mm L _EO/\( T TN
Ultimate Strength (Su): 3.65E+08 Pa N/A Rear Bulkhead £RFL EOBEZFFOIEZIATDIL
(S) 0.00E+00 0.00E+00 Pa N/A
0.00E+00 mm”4 N/A i
Mount Longitudinal Edge to Moment of Inertia Centroid (R):  12.500 mm N/A ?:::::::; :'e";’:‘i“r:‘sp‘;'t“‘d i - i
. * . %] 9. inimum Moment of Inertia
Bu?lflmg Modulus E I 1<=E 2% 2 0.00E+00 N/A diagonal are expected to might not be same place as minimum
Critical Strength S I*A_1<=S_2*A_2: N/A extend ~25mm beyond a
Bending 4*S_1*|_1/r <= 4*S_2*1_2/r: N/A tube or monocoque
Deflection Bending_1/(48*El): N/A opening top and bottom.
Energy 0.5*Bending”2/(48*El): N/A
25mm )

In rear view, a billet rear bulkhead plate must fully overlap the F.11.2.2.b chassis load paths to the SIS.

The billet must rest on the tubes so the fasteners carry lateral loads only, not the 120kN rear impact load. .
: -
F.7.8.1 ] N/A

30000 N N/A
25mm
F787 o A 25mm O
Pa N/A
0 0.00% N/A
mm N/A 35 Plates replacing all
N/A M three tubes must
mm fully overlap side é
0 0.00% N/A @ tractive protection.
mm N/A A [ ]
j: 4x 30kN or 8x 15kN
mm N/A 25mm mounts required. —
0 0.00% N/A &

Bracket/tab to tube welding must be on both sides of the bracket/tab.




Rear Bulkhead VESc

MOI calculations should be based on the

following conditions and the calculation process

REPLACE THIS EXAMPLE WITH YOUR OWN CAD. and results should be posted as evidence.

DIESERENTIAL MOUNES W —SRE—X> hDFHEE, A FORAHCEDIVTHEHL,
O EBRRLEREILT S ALL TBHT 5L

R R: LONGITUDINAL MEASUREMENT
FROM CENTROID TO CLOSEST END
OF CROSS SECTION

< FEOHONMSEROHITVNHE TD
RFHEOAIEE

< AREA : tHEXTOss//\WiE
MOI: MINIMUM, TOP VIEW CROSS SECTION — Frm—RE-X>N . FErmETOsS/IME

-

DIRECTION OF REAR IMPACT

 BEEEOSMH
e EFSEESHSEBA

REAR TO FRONT




SES(Flits:55tHE) EViR

F.10-11 EV Accumulator

v Accumulator Segments
v" Accumulator Container




Material Properties and Weight /SED

Indicate which materials were used to make the Segment and Container.

If materials such as A2024, A5052, acrylic, etc., are used: enter in the “Other Unwelded” or “Other Welded” field.
A2024, A5052 7OIINZEDiEB%{FE-IZZE : [Other Unwelded ] Ffz(d [Other Welded] OfICEEEH IS

Note: Forces are given in Pa, not Mpa or Gpa.
Material E (Pa) S_Ultimate (Pa) Shear (Pa) FEA is not accepted anywheré
Steel Unwelded 2.00E+11 3.65E+08 2.11E+08 in the SES or Tech Inspection,
Steel Welded 2.00E+11 3.00E+08 1.73E+08
6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08
- 6.90E+10 1.7/5E+08 1.01E+08
Other Unwelded 0.00E+00 Core Outer Inner
| 0.00E+00 mm mm mm
NAME F.4.3 Compos #REF! #REF! #REF! #REF! #REF! #REF!
EQ
Cell type: Pouch | EQ
Maximum Voltage: 4.2 \Y EQ
Cell mass: 255 g EQ
Nominal Capacity:| 10000 [mAh EQ
Incorrect values are cause for resubmission! Maximum segment cells in series:| 12 EQ
- " S £ Maximum segment cells in parallel: 1 E
ST EN RN TLSE, BIRHORRRS EV5 12 o e ot woltacs. —E0T— v =
Composite teams: Enter tab names for materials used. EV.5.1.2 Maximum segment capacity, L8l EQ
EQ Number of segments in serieg: 8 EQ
: Number of segments in paraffel: EQ
| Low Est High Est Cell Mass Total mass of all segments: 48 kg EQ . . tdee: 2032 v EQ
2 26 2.04 Total accumulator mass: 62 €the £O All 8 Segment are 6kg => 48kg adity:  4.03  kWh EQ
F.10.5.6 Corner attachmenftest load: 6082.2 N each -
F.10.5.7 Mass based min attachment number:[ 10xat 15000 _N each 81@®Segmentb‘éf6k9:>fl8k9
. . . Accumulator, number of segments hgh: 1 EQ
Criteria for calculating Load values for Corner Attachment Accumulator, number of segments wide:[ 2 EQ
and Mass Based Accumulator, number of segments Idng: 4 EQ
NN = 8 = E
Corner Attachment & Mass Based @ LoadfEDFTEEE F103.2.b Maxismxul:n segment mass <:12L|[gx<2mé_z| 1ﬁg Eg
F.10.3.2.d Min fastener count in fastened connections between vertical walls: 2




Accumulator Segments

‘Voltage ’, ‘Capacity’, etc. are to be compared with the ESF
submitted in adyance. Do not make any input errors.

Cell type:
\I\/Iaximum Voltage:
Cell mass: g

Nominal Capacity: mAh
Maximum segment cells in series:

Maximum segment cells in parallel:

EV.5.1.2 Maximum segment voltage: 0.0 V
EV.5.1.2 Maximum segment capacity:  0.00 MJ
Number of segments in series:

Number of segments in parallel:

Cylindrical [~

Cylindrical
Pouch
Prismatic

BIRNSENE

Cylindrical

EV.3.3.2 Maximum accumulator voltage: 0.0 V
Maximum accumulator capacity: ~ 0.00  kWh The next page
IS an example
Accumulator, number of segments high: of input
Accumulator, number of segments wide: BLANK Ao S
/\_\ ~
Accumulator, number of segments long: BLANK /lj\joj)ﬁlj%;_—_%'
SxP= 38 LxWxH= 0 BLANK -
F.10.2.3.c Maximum segment mass <=12kg (26.4Ibs):|:|kg BLANK

Prismatic




Accumulator Segments Input Example _s&>

Attach a drawing confirming that the entered values are correct.

Accumulator Segments

If 8 segments are mounted
as shown in the figure

Cell type: Pouch Number of cells in _BLEDYShSE
Cell mass: 2b5 g
1 = 1 series inside the front

EV.5.1.2
EV.5.1.2

EV.3.3.2

ominal Capacity:| 10000
Maximum segment i ies:
Maximum segment cells in : 1 <

Maximum segment volt 504 V
Maximum segment capacity:| 1.81 MJ
Number of segments in series 8

Number of segments in parallel: 1 <«
Maximum accumulator voltage: 403.2 V
Maximum accumulator capacity: ~ 4.03  kWh

F.10.2.3.c

Accumulator, number of segments high:
Accumulator, number of segments wide:
Accumulator, number of segments long:k

[ee] E=N NS N
\,

SxP= 8 LxWxH-=
I\/Iaximunj-/g/m‘ent mass <=12kg (26.4lbs): kg

=GT73*G74 =G79*G80*GE1

Segment count is automatically calculated Segment¥(3EEETE

1 = All segments are in

segment (E5%l)

1 series (&%)

Height =1
Width = 2
Front and back = 4

maAmE = 1K
twsm =25
A& 7318 = 44E

=IF(D82=G82,"EQ",IF(OR(D82=0,G82=0),"BLANK","CHECK"))

Criteria:

If D82 = G82, then “EQ".
In the example on the left, 8 = 8

HIEERAEE : D82 =G82LRNIETEQIERD
EofITE 8=8




Accumulator Size Input Example /SED

Attach a drawing confirming that the entered values are correct.

Accumulator total front to redr length:
Accumulator total left to right width: vl 650 mm
Accumulator total bottom to toly heigh#] 300 mm
Non-segment volumes must be included in mglint offset, rows 61-63.
Do not mount to non-segmept volumes.

Enter ACC size
500

300




Top View Cross Section of a Segment _s&2
L/ L/

)y e
) X MEEOWIEICOWVWTIE. L@, AlE. IEEROmia: / 5 /
BB —IRE—X>D N XD -2y NTRRT D
— R PMJF vs’:; T“ .')}"m \ D‘_‘:‘::\JWH\‘\ OUR 4: 'w'-,:;, i :>x e ] /- I /_ / T 7
-:- £ /— S p— / 2 /_ bl e — / g

Number of Columns = 2
Column length = Total of blue line

Column#=2 ColumnE=8831>0&5t

HOLES OK
TAKE AREA, MOI
THROUYGH HOLES

Number of Columns = 1
2 Column length = Total circumference

Column#=1 ColumnE=%23

1 HOLES OK

Cross-sectional I_ " HOLES OK"” =>

area and MOI a Small holes such as for bolt

should be shown mounting are not included in Number of Columns = 6

as evidence. the cross section. | Column length = Total of blue line
WA AT — R [HOLES OKJ&( e il .
E-XUMEIET>Z ARIL NERAT FR AR NSRRI (E ol il gg'lﬂm"é; 5o past
ELTRICTE W CEHROES IR ;

i ® ® @
I




Example of filling out the SES (1) _=s&>

Minimum cross-sectional area of Column: @and ® in the figure
ColumnO&/\EiEE : KITE@L®

Top view
. Number of columns in minimum top view cross section: 6 EQ
cross section by 7Ea2—ORNEICEIFSHEOE  Column length (L): 4.30E£02 |mm EQ
Top view cross section of minimum column (A):| 2.25E+02 |mm”2 EQ
Top view MOI of minimum column (1): _4.69E+02_ mm”4 EQ
Column material: 6061-T6 @60C (E) 2.4E+08 |Pa EQ
60C Yi y):| 2.76E+08 |Pa EQ
Material E (Pa) S_Ultimate Shear (Pa)
Steel Unwelded 2.00E+11 . 2.11E+08
Steel Welded 2.00E+11 .00E+08 1.73E+08
6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08 *Z*gitﬁq 60617)[/52'7[“/:_\@
6061-T6 Welded [__2.4E+08 ]  1.75E+08 1.01E+08 2 e
ﬂ Other Unwelded 0.00E+00 BIF'ﬁGﬁé 276MPa
Other Welded 0.00E+00 Yield strength
Front d we e — - P
<j J / WE —RE—X> NMIETER 208
[ N 4— a—p —a—»
A 0¥ O a
'( v 2 S 2 I “ 1=a'/12 I'Il=(a“-a14}f12
R Segment exterior wall ¥ | 0 i 2
thickness = ] ::’_'_
, T~ 10" T ;/' (e.g.) All 5mm | - S,
y / SegmentDAEEEE e ¥ 1=bh?/12 h I=(bh*-bihi*) /12
V2N | I DR | A P2 ® 2TSMMERE @ 2 i e L
® >
7 "i’_l._i'2 by
L L 40 |15 45 |15 40 e -
I ! 1 (Beia—bh3+aaz:‘)x’3 " II (BH? - bh?) /12
i L
+E+

4E» «E»




Example of filling out the SES (2) _s&>

The “Cover and Lid” is considered to be a

The following illustration is based on F.10.3.2.a.

F.10.3.2 Segments must be held by one of the two: continuous structure with side walls, and the
a. Mechanical Cover and Lid attachments must show equivalence to the strength MOI is calculated.
of a welded joint £.10.2.5.a LU BR#% TCICARSR
b. Mechanical Segment attachments to the container must show they can E/ég.rczg\j/:ei.;r(])(.jil_izd.T(fﬁﬁ&ggiéﬁ%tbr_$%ﬁtﬁﬁb
H H H H N IR = CIEIML o = \
support the acceleration loads F.10.3.1 above in the direction of removal BT — RE— > G 3
Side view cross section Front view cross section
F.10.3.1.c Vertical acceleration 20*mass*segments_high: 0.00E+00 N BLANK F.10.3.1.b Lateral acceleration 40*mass*segments_wide: 0.00E+00 N
No. columns * pi*2 * EI / (0.5L)"2 (Euler): 4.14E+10 0.00% BLANK No. columns * pi*2 * El / (0.5L)"2 (Euler): 3.65E+11 0.00% BLANK
Number of columns in minimum side view cross section: 2 EQ Number of columns in minimum front view cross section: 2 EQ
Column length:| 4.10E+02 |mm EQ Column length:| 3.40E+02 |mm EQ
Side view cross section of minimum column: mm”2 EQ Side view cross section of minimum column: mm”2 EQ
Side view MOI of minimum column: mm”4 EQ _ Side view MOI of minimum columag, mm”4 EQ
Column material:| 6061-T6 |@soc (B)] 2. FQ Column material: | 6061-T6 : | 2.4E + 08 Va EQ
60C Yield (Syf-[2.76E+08 |P EQ Yield (Sy)- | JeNIGER08 EQ
rea

: ; Minimupn cross-sectiona
z of Column

1
Q/z A I I S D2 b2 eb» P )7 / = =
: 4 IN L7 Column® &/ \BfiEIF&E I 1 II at’ ﬂl;-l [l ’( .  extert |
[ I | egment exterior wa
Front : T ] Segmenht e|2<terior wall 'L 46> 46 I B thickness
thickness
| (e.q) All smm 1= (BHS=bh®) /12| | (e.g.) All Smm
l e I SegmentDIMEEE S
I SegmentDFMEEEE | J 2TEMMERTE
: I 3 2T5MMERGE Q l , 2 Q
E-L-1s - ¥/ - 120




Segment Fixing Methods (1) VeSS

F.10.3.2 Segments must be held by one of the two:
a. Mechanical Cover and Lid attachments must show equivalence to the strength of a welded joint F.10.2.5.a
b. Mechanical Segment attachments to the container must show they can support the acceleration loads F.10.3.1
above in the direction of removal

F.10.3.2 @XM IRD 2 DOVWINHTRIFS DNENHDEY:
a. W\—¢LZEOHMEIREMT., B3> MRFEDREZRSBINERS2 F10.2.5.
b. I>FFAOHEIRIITI A> bOBMT(E, BRFMLAEO EEE F.10.3.1 ONLREEICTHZ SNDIEZREBINEBSR,

Note the two choices of items.

Segments mechanically attached to container
Lid attachment equivient to weld

paments mechanically attached to contalner
Lid attachment equivlent to weld

Segments mechanically attached to container Lid attachment equivlent to weld

Segment removal from container: BLANK Segment removal from container:
Some fasteners in shear: BLANK Some fasteners in shear:
Number of fasteners: DLAINN > Maximum fastener spacing: mm
Minimum fastener diameter (minor if threads in shear): mm BLANK Minimum fastener diameter (minor if threads in shear): mm
Fastener material:| |UTS (Su): Pa BLANK Fastener material:| |UTS (Su): Pa
acceleration 40*mass: 0.00E+00 N EQ acceleration 40*mass: 0.00E+00 N EQ
Fastener tensile No.Fasteners*UTS*pi*r*2: 0.00E+00 #DIV/0! #DIV/0! Fastener tensile No.Fasteners*UTS*pi*r*2: 0.00E+00 #DIV/0! #DIV/0!
Segment pullout thickness or thread depth at fastener: mm P smemm Lid pullout thickness or thread depth at fastener: mm
--Pullout--Fastener perimeter or thread circumference: mm BLANK --Pullout--Fastener perimeter or thread circumference: mm
Segment material: | |  Shear Pa RI ANK Lid material:| |  Shear: Pa
Segment pullout: Shear*Thickness*Pullout*Number: 0.00E+00 #DIV/0! #DIV/0! Lid pullout: Shear*Thickness*Pullout/Spacing: #DIV/0! #DIV/0!  #DIV/0!
Container pullout thickness or thread depth at fastener: mm Container pullout thickness or thread depth at fastener: mm
--Pullout--Fastener perimeter or thread circumference: mm --Pullout--Fastener perimeter or thread circumference: mm
Container material: | |  Shear: Pa Container material:| |  Shear: Pa
Container pullout: Shear*Thickness*Pullout*Number: 0.00E+00 #DIV/0! #DIV/0! Container pullout: Shear*Thickness*Pullout/Spacing: #DIV/0!  #DIV/0!  #DIV/0!



Segment Fixing Methods (2) VeSS

Note the three choices of items.

F.10.3 Cells and Segments
F.10.3.2 Segments mechanically attached to container F.10.3.1 The structure of the Segments (without the structure of the Accumulator
Segment removal from container: Vertical o EQ Container and without the structure of the cells) must prevent cells from
being crushed in any direction under the following accelerations:
a. 40 g in the lateral direction (left/right)
b. 40 g in the longitudinal direction (forward/aft)
c. 20 g in the vertical direction (up/down)

Some fasteners in shear:

Number of fasteners:

Minimum fastener diameter (minor if threads in shear): mm
Fastener material:| [UTS (Su): Pa
Vertical acceleration 20*mass: 0.00E+00 N

Segments mechanically attached to container Seg'n-en: |'Er|-|:||..3| :|'|:|r|- |:_|:|r|:2|ne|

Segment removal from container: Lateral <= 1S FF ST A MRS 5 E——
Some fasteners in shear: BLANK Lateral &5
Number of fasteners: BLANK =

Longitudinal HETS

Minimum fastener diameter (minor if threads in shear): mm BL/NK
Fastener material:| [UTS (Su): Pa SLANK
Lateral acceleration 40*mass: 0.00E+00 N

Segments mechanically attached to container

Segment removal from container: Longitudinal

Some fasteners in shear:
Number of fasteners:

Minimum fastener diameter (minor if threads in shear): mm
Fastener material:| |UTS (Su): Pa
Longitudinal acceleration 40*mass: 0.00E+00 N



Segment Fixing Methods (3-1)

F.10.3.2 Segments must be held by one of the two:
a. Mechanical Cover and Lid attachments must show equivalence to the strength of a welded joint F.10.2.5.a

b. Mechanical Segment attachments to the container must show they can support the acceleration loads F.10.3.1
above in the direction of removal HAMEEFE TP RS —

/=D

If "Tension" is selected for the fastener,

it is calculated using "Pullout”.

All fasteners in tension:

Tension |«

Mumber of fasteners: B|3EN
Shear &AM
F.10.3.2 Segments mechanically attached to container EQ
Segment removal from container: Longitudinal
All fasteners in tension:| Tension EQ Simple imaqe
Number of fasteners:
Minimum fastener diameter (minor if threads in shear): mm
Fastener material:| |UTS (Su): Pa Load
Longitudinal acceleration 40*mass: 0.00E+00 N EQ
Fastener tensile No.Fasteners*UTS*pi*r*2: 0.00E+00 #DIV/0! #DIV/0! ﬁ
Segment pullout thickness or thread depth at fastener: mm
--fullout--Fastener perimeter or thread circumference: mm
Segme material:| Shear: Pa
Segment pullout: Shear*Thickness*Pullout*Number: 0.00E+00 #DIV/0! #DIV/0!
ntainer pydlout thickness or thread depth at fastener: mm |
-Pullout--Hastener perimeter or thread circumference: mm
Contaifier materialt| Shear: Pa

IJ7 AT —BRTOEED5ITREESE(E, FEFRTRS

Containef pullout: Shear*Thickness*Pullout*Number: 0.00E+00 #DIV/0! #DIV/0!
Fastener Pullout
B0 EREESF I TP RS — DR TFES Diameter




Segment Fixing Methods (3-2) eSS

F.10.3.2 Segments must be held by one of the two:

a. Mechanical Cover and Lid attachments must show equivalence to the strength of a welded joint F.10.2.5.a
b. Mechanical Segment attachments to the container must show they can support the acceleration loads F.10.3.1
above in the direction of removal

If “Shear" is selected for the fastener, it

. . B I Some fasteners in shear| Shear [+
is calculated using Tearout”. Mumber of fasteners (2x if double shear):{Tension  5I5RD
AR
F.10.3.2 Segments mechanically attached to container EQ
Segment removal from container: Vertical

Some fasteners in shear:| Shear
Number of fasteners (2x if double shear):

Simple image

Minimum fastener diameter (minor if threads in shear): mm
Fastener material:| |UTS (Su): Pa
Vertical acceleration 20¥mass: 0.00E+00 N EQ / . Fastener
Fastener shear No.Fasteners*0.577*UTS*pi*r*2: 0.00E+00 #DIV/0! #DIV/0! / Diameetr
Segment tearout thickness or thread depth at fastener: mm L |
--Tearout-gWin fastener spacing, edge, or thinner material dist: mm
Segmen material:| | Shear: Pa
Sgement tearout: Shear*Thickness*2*Tearout*Number: 0.00E+00 #DIV/0! #DIV/0!
Céntainer tearout thickness or thread depth at fastener: mm
--Tearouf--Min fasfener spacing, edge, or thinner material dist: mm <:
Contaifler materidl:| |  Shear: Pa /_,- Load
ontainer tparout: Shear*Thickness*2*Tearout*Number: 0.00E+00 #DIV/0! #DIV/0!

Sea EAS 7 S YRR

77’1?‘—%5'60)1:”7&)I\@%Iﬁ"%ﬁﬁd) B3, FRERIILDFRS




Air Flow to Outside & Relief Valve Position/ s

Attach evidence (CAD drawings) showing the values entered.

Describe the CAD drawing according to your selection.

BLANK

EV.4.3.5- BLANK
Any opening, including pressure relief valves, must face away from the driver.

Image shows airflow to outside container for every seqment
Image shows pressure relief valve is not pointed at the driver

RSN —DEA(C(LRIEF(E_EEBOREEBLEWN M FSNTUE R A,

NO FRONT OR TOP OPENINGS
MOUNTED BEHIND DRIVER

EV.4.3.5 Any Accumulators that may vent an explosive gas must
have a ventilation system or pressure relief valve to
release the vented gas

EV.4.3.6 Segments sealed in Accumulator Containers must have
a path to a pressure relief valve

EV.4.3.7 Pressure relief valves must not have line of sight to the
driver, with the Firewall installed or removed

EV.4.3.5 BRMUAZAZHEE I ZAIREEOHDT7F1 0L —F(T(F, BERSNEAREEN T 2D Front
BRI AT L Fld EAW-J)WVITNABETT (Driver's Side)
EV.4.3.6 7F+1AL—AI>FFHCERSNEI A NIE. EAVW-J)OL IIANORENNRETT

EV.4.3.7 J7A7IA— VB TARREFIZFERSMUIAREE T EDYI-D)L TR RS/ -]
BHFRCAOTERDFEA




Internal Vertical Walls /SED

Attach evidence (CAD drawings) showing the entered values and Joining method.
Change in 2025 !

F.10.2.3 Internal Vertical Walls:
a. Must surround and separate each Accumulator Segment EV.5.1.2
b. Must have minimum height of the full height of the Accumulator
Segments.
The Internal Walls should extend to the lid above any Segment
F.10.2.3 PEPEEES:
a. B7F1LL—9 ©IX NeEH DEESDHENHDFT EV.5.1.2
b. 7144 VXD MNOEEERUGEEM L THINENHDET
ABBEE (L, LTI A MO LEDEFTHRUTVIRENSHDFT

Segment Isome

Lateral Cross Section

Lateral Cross Section

Battery Lengthz &9 %

Restraint
Anethod

Segment Isometric view

Battery
Restraint

method Longitudinal Cross Section

\ 7;\
\ \ |

\ ¢ / v"/(
B
bolt, spacer

Height%z
SETD

LHITD

WidthZ 58 d %




At least 75% Covered /SERD

Attach evidence (CAD drawings) showing the entered values and Joining method.

RIE75% M EDODNTNSIL

Regarding the 75% rule, there are many evidence deficiencies each year.

Four external vertical
walls and totally contain
2 M6 fasteners to cover

If a team's evidence is incomplete, the SES will give them a “Not OK".

75%IL—ILCDWT, BEILT I ARMENZ ) ELF—LADIET Y ANRERS, SESEINot OKJEHIET B, o

—~
~
~9
—~—a

F.10.2.1 MINIMUM ACCUMULATOR FLOOR
F.10.4.3 All segment floor sections >= 75% area:
F.10.2.1 Accumulator Floor Construction: |
Steel: 1.25mm (0.049in), Aluminum: 3.2mm (.125in): mm
Material Used:
F.10.2.2 MINIMUM ACCUMULATOR WALLS
F.10.4.3 All segment wall sections >= 75% area:
F.10.2.2 Minimum Wall Construction:
Steel: 0.90mm (0.035in), Aluminum: 2.3mm (0.090in): mm

Material Used:

F.10.2.2 MINIMUM ACCUMULATOR COVER/LID

No accumulator holes with line of sight to driver:

F.10.4.3 All segment cover sections >= 75% area:

F.10.2.2 Accumulator Lid:

Steel: 0.90mm (0.035in), Aluminum: 2.3mm (0.090in):

mm

BLANK

BLANK
BLANK

Illustrate the Floor section of ACC
and enter the required size.
ACCOFloorZfzXRU. WBYAXH AT

- - :
— A | ‘
<
= < Example >
@ AxB=OOmm?
S <| <©O% of floor area §
o c
, B 3
L 3
(Floor width) =
The same is illustrated for the Walls_and Cover/Lid

sections, and the necessary sizes should be entered.
WallsEB. Cover/LidEZBcDVWTEEMRICEIRULIMNEBYA X ATITS



Cover & Lid Fasteners VESc

Attach evidence (CAD drawings) showing the entered values and Joining method.

Change in 2025 !

2024 F.10.2.4 Covers and Lids must be attached with a minimum of one fastener F.10.2.3.b for each
external vertical wall per section

ACCOHIN—/ZE(F. ZExternal Vertical Wall(ACCDOYMEE) (CSection BNV MAM EE,

{} REHD T.8.3 Positive Locking Mechanisms
2025 | F10.2.6 Covers and Lids must be mechanically attached and include Positive Locking Mechanisms

HIN—EE AR CERDATIIS N BEEROYIHEZBA TVBHENGHDET
. 200mm

The case for using M5 (Grade 8.8)
M5 (Grade 8.8) D&

500mm

If M5 (8.8) used
Max span = 65mm

32 Fasteners Required !

All Fasteners must have Positive Lock mechanism!!

F.10.3.2a Cover/Lid holding
D RERERERERERERERERERERERERERS



Vertical Wall Joining Method V=Se

Attach evidence (CAD drawings) showing the entered values and Joining method.

Check how to join the Segment's Cover and Vertical Wall to make the Segment hexahedral.
SegmentZz6HEAICT B A(C. SegmentDCoverVertical Wall DRSS EZFIVITS

BLANK
F.10.2.3 Vertical wall joining method:| four options BLANK

Select the joining method for the

Average unit strength of 50% weld, 0.9mm wall: 135 N/mm N/A . N
N N/A Vertical Wall, and enter the items
mm N/A requested in “BLANK"” for each.
:/r;“mAZ H;ﬁ Vertical Wall 057357 R0.
F 10235 & 4 [BLANK I TEREN TV ZAEEAN T .
F.10.2.3 Vertical wall joining method: Fastened EQ . .. .
Average unit strength of 50% weld, 0.9mm wall: 135 N/mm F.10.2.3 . Vertical ;Na” joining method: Bonded EQ
F.10.2.3.b Fastener shear capability: BLANK Average unit strength of 50% weld, 0.9mm wall: 135 N/mm EQ
Maximum fastener spacing: mm BLANK N N/A
N/mm~"2 N/A mm N/A
mm N/A Shear strength of adhesive (Use 'Fastened' for rivets): N/mm”2 BN
F.10.2.3.b Fastener shear / spacing >= Unit baseline: EQ Mini bond . BLANK
--Tearout--Min fastener spacing or edge dist: mm BLANK 'nimum bond overlap: mm
__Pullout--Fastener petimeter: mm BLANK F.5.5.3 0.5*adhesive x overlap >= Unit baseline: EQ
= Continuous
F.10.2.3 Vertical wall joining method: Welded F.10.2.3 Vertical wall joining method Layup ] EQ
Average unit strength of 50% weld, 0.9mm wall: 135 N/mm Average unit strength of 50% weld, 0.9mm wall: 135 Y Ny mm EQ
10.2.3.a At least half the perimeter must be welded: BLANK ] ] ]
Shortest weld >= 25mm (1in): BLANK No input required for Continuous Layup only

Continuous Layup OH#ANARE




ACC Mounting Location & Method /SED

Mount can be installed in either Coner Attachment
or Mass Based.

NO FRONT OR TOP OPENINGS

MOUNTED BEHIND DRIVER

F.10.5.6-7 Mounting Method:| Corner Attachment EQ
. Even Corner Attachments

Test Load: 0 N EQ ]
Accumulator mount symmetry: This will change the namesofsections. 48 Should not be more than
o=
50mm away from the

Chassis mount symmetry: This will change the names of sections. NS
Front/Rear

F.105.6-7 Mounting Method:] _ Mass Based I;’gjﬁf;ifm EQ Segment corner.
Test Load: 15000 N None EQ
Accumulator mount symmetry: £ | This will change the names of sections.
Chassis mount symmetry: This will change the names of sections. NN

F.10.5.6 Accumulator Attachment — Corner Attachments
b. The mechanical connections at each corner must be 50 mm or less
from the corner of the Segment

F.10.5.6 7F+1AL—H0OEDMF — J—F -0

b. &FI1—F—OBMMRIER(E. I XD boI—-F—h5 50 mm UROKENHD.
AVOID MOUNTING TO COMPARTMENTS WITHOUT CELL SEGMENTS
Corner Attachments should not be more MEASUREMENTS ARE ALWAYS TAKEN BACK TO CELL SEGMENTS
than 50mm from the corner of the segment, LI € X2 ROV )= M MDD FEEE I TEE

AEEECEIL A RETITONET,

even if they are Corner Attachments.

Corner Attachments T%»>TE. Segment OJ1—F—hH5
50mm A EBELTEOFRN



ACC Mounting Location /SED

Note mounting location

F.5.11.4 Engine mount, motor mounts. or Accumulator Containers
> Not OK -

should not mount to the span of the Main Hoop Braces or
Main Hoop above other tube nodes or composite attachments

F.5.11.4 I>ZORUDN E-5—NXIUM F@7F1LL-5I2FFOXVD NI AMBOF 1T )— R0
IVIRSYRTAYF AL DD LB A>T =TT —Z0AA > T =T DRI CEDATF TSR,

F.11.4.2 The Accumulator Container should have a minimum 25mm
total clearance to each of the front, side, and rear impact

structures.
The clearance may be put together on either side of any

Non Crushable items around the accumulator

F11.4.2 7+1AL—52>7FH& J0Y M B4R U7 OFEEBEIL T &K 25 mm O

GtV ANMETT,
COOITFRIE PFHa1LL—9DFEHICHSD Non Crushable items DERICEEDHD

ZENTEFT,




SES(FififmasrHE) EViR

F.10-11 EV Accumulator

v" Accumulator Mount and Chassis Mount




ACC Attach/Mount : Calculation Basics _/s&2

ACC Attach/Mount calculation in SES

Load Based : Minimum 15 kN per location in any direction.
Corner Mount : For a load of 1/4*40G of the weight, the specified strength is sufficient,
but the mounting point must be specified.

Rules D&k

Load Based : UHRBABIAE1IHPTAND15KNI ED5&E
Direct Mount on Acc. & Mount on Acc. & Mount Mount on Ace. & Corner Mount : E201/4*40 GORIE(CTL. FTEDRERE TRULN

mount

1o Act., & Mount on Tube on Structural Panel Flush Meonocoque Hy{q%ﬁﬁ@}gﬁ@o
Tube

SOME OF THE POSSIBLE COMBINATIONS AND TERMINOLOGY

SESTI(I.

®Accumulator Container®Wwall }A

| L cc. Mount
@Accumulator Mount

Aeskin et anrey e @Chassis Mount }Chassis Mount
Avo mount. @Chassis (Tube or Monocoque Skin)

B DA TENENFTELTVS

from Chassis.

Acec mount connects to
chassis mount. Must carry
bending if connection is
offset from Acc.




2 types of mounting methods (1) /SED

Understand and decide the Rules of Mounting Method.
Note that requirements differ depending on the Mounting Method.

Mounting Method @ Rules#IBfRLIZSX TR THITE Entry fields vary by selection

i Z 'ERBZOTER y—
Mounting Method(CdOTEHNERZDTER AHIEELRIRICLNERS

ACCUMULATOR MOUNT: Where fastener passes through to Chassis Mount
BLANK
Intersection of fastener axis and fastener shear plane.

Mass Based = Load Based

F.10.5.7 Accumulator Attachment — Load Based

a. The minimum number of attachment points depends on the total Outside |the front/rear planes of the accumulator segments: mm
] Outside [the top/bottom planes of the accumulator segments: mm
mass of the container: Outside |the left/right planes of the accumulator segments: mm
. .. . Total Surface Offset, zero for an internal hardpoint: 0 mm
Accumulator Welght Minimum Attachment Points Mount material (Accumulator skin if directly mounted):l
< 20 kg 4 Young's Modulus (E):  #N/A Pa
Ultimate Tensile and Bending Strength (S):  #N/A Pa
20 - 30 kg 6 Shear:  #N/A Pa
F.10.5.8.b --Pullout--Face thickness, do not include core: mm
30 - 40 kg 8 ‘earout--Minimum - Fastener spacing, edge, or corner distance: mm
> 40 kg 10 Number of fasteners used (2x if in double shear):
Fastener shear diameter: mm
b. Each attachment point, including any brackets, backing plates Threads in shear:
. . .. . . . Fastener UTS: Pa
and mserts, must be able o withstand 15 kN minimum in any direction Illout--Min total perimeter of washers or inserts on one surface: mm
= F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 0.00E+00
. . - B --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A  #N/A
F.10.5.6-7 I Mount'nfet/ltei:z::l T oaoss Nase | Eg L Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A  #N/A
W H * H () ki AD.
Accumulator mount symmetry: Left/Right This will change the names of sections. EQ Thread pullout min(UTS)*face_thickness*pi()*minor_r"2: = #N/A  #N/A
Chassis mount symmetry: Left/Right This will change the names of sections. EQ
MOUNT GEOMETRY - ACCUMULATOR SIDE _
EQ B
If you Select MaSS Based, Mount cross section on accurr_]ulatorskin: | N/A
. . . " ” Mount thickness (B): mm N/A
The input title will be “Accumulator Mount”. Mount length (L): mm N/A
. Minimum gusset thickness (T): mm N/A
Mass Based%iL_\TR?ZD&:\ Minimum gusset height normal to mount face (H): mm N/A
AHN51 MUIET Accumulator Mount&i% F.35 0.0 15000N Bending in shear M*y /| < Su: N/A
#N/A 0.0 15000N Bending normal M*y /| < Su: N/A

#N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A

B LA N K ACC u m u | ator I\/I O u nt ]' ACCUMULATOR MOUNT :: Accumulator Skin interface

@

Accumulator
Mount

@

Mount

8 Geometry
Accumulator
SIDE




2 types of mounting methods (1)

/=D

Understand and decide the Rules of Mounting Method.
Note that requirements differ depending on the Mounting Method.

Mounting Method @ RulesZIBfRUIESX TRHTHLTE
Mounting Method(C L TEHNERZDTER

Mass Based = Load Based

Floor -

Entry fields vary by selection BEEEES -

AHIBEGRIRCLNRRS Bonded
Continuous

EQ

| 0

Accumulator skin at accumulator moypt:
Young's Modulus (E):  #N/A Pa
Ultimate Tensile and Bending Strength (S5):  #N/A  Pa

F.10.5.8.b

F.10.1.5
F.10.1.5

F.5.5.3

Shear:  #N/A Pa

0 mm

—
mm
mm
Pa
mm
0.00E+00
AN/A - #N/A
#N/A - #N/A
—

0 mm
N/mm"2
N/mm"2
mm”?2
mm
mm

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

N/A

€)

Accumulator Mount

Accumulator Skin
interface




u
2 types 0 mountlng methods (2) SSaas
—
ACCUMULATOR MOUNT: Where fastener passes through to Chassis Mount
Co rn e r Atta C h m e n t Intersection of fastener axis and fastener shear plane.
Qutside |the front/rear planes of the accumulator segments: mm

Qutside |the top/bottom planes of the accumulator segments: mm

Qutside [the left/right planes of the accumulator segments: mm

F.10.5.6 Accumulator Attachment - Corner Attachments Mou kel Surface Offoet, zero Tor an Interal hardpoint, 00
ount material (Accumulator skin if directly mounted):

. . . . Young's Modulus (E):  #N/A Pa

a. Eight or more attachments are required for any configuration. Ultimate Tensile and Bending Strength (S):  #N/A  Pa

Shear: #N/A Pa

e One attachment for each corner of a rectangular structure of multiple Accumulator [F.10.5.8b  --Pullout--Face thickness, do not include core: mm

earout--Minimum - Fastener spacing, edge, or corner distance: mm
(2x if in double shear):

Segmel‘lts Number of fasteners uses x11in double shean: .

.. . = eThsrezeciis inashee:r: AccumUIator
e More than the minimum number of fasteners may be required for non rectangular Fastener UTS: Pa
Lillout--Min total perimeter of washers or inserts on one surface: mm Mou nt

F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 0.00E+00

arrangements --Pullout--Mount shear*thickness*perimeter >= Test Load:  #N/A  #N/A
. . . L. | Tearout--Mount shear*thickness*edge distance >= Test Load:  #N/A  #N/A
Examples: If not filled in with additional structure, an extruded L shape would Thread pullout min(UTS)*face_thickness*piQ*minor_r"2:  #N/A  #N/A
require attachments at 10 convex corners (the corners at the inside of the L are not MOUNT GEOMETRY _ SCCUMULATOR SIDE
. Mount ti lator skin:] |
convex); an extruded hexagon would require 12 attachments o o oumt thicknoas (B): e @
Mount length (L): mm
b. The mechanical connections at each corner must be 50 mm or less from the corner of the -~ Minimum gusset thickness (T): mm Mount
Minimum gusset height normal to mount face (H): mm G t
F.3.5 0.0 15000N Bending in sh M*y /| < Su:
Segment #N/A 0.0 15000N égnldning:nnzr:: M*i/ | < SE: Aeome Il‘yt
A A #N/A Parabolic shear 3*Test Load/2*area <= Shear: Ccu m u a or
c. Each attachment point must be able to withstand a Test Load equal to 1/4 of total mass of
ACCUMULATOR MOUNT :: Accumulator Skin interface SI D E
. . £Q
the Contalner acceleratlng at 40 g Accumulator skin at accumulator mount:lZl 0

Young's Modulus (E):  #N/A  Pa
Ultimate Tensile and Bending Strength (S):  #N/A  Pa
Shear:  #N/A  Pa

0 mm
F.10.5.6-7 Il\/lounting Method:[ Corner Attachment | EQ F1058b
Test | oad- EQ mm ®
Accumulator mount symmetry: Top/Bottom This will change the names of sections. EQ H mm
Chassis mount symmetry: Top/Bottom This will change the names of sections. EQ Entry flelds \C ry Pa
i Accumulator

by selection

H #N/A #N/A Mount
If Corner Attachment is selected, ; AHEEGERCLNERS e s Accumulator
The input title will be “Front Left Accumulator Mount” etc. @ mm Skin
Corner Attachment #i®IR9 3¢, F1013 N/mmz interface

AF394 MUIETFront Left Accumulator Mount1Z¢4% F55.3 e

BLANK Front Left Accumulator Mount




ACC Mount 1-5 configuration (1)

/=D

SOME OF THE POSSIBLE COMBINATIONS AND TERMINOLOGY

Mount on Acc. & Mount Mount on Acc. &

ACCUMULATOR MOUNT: Where fastener passes through to Chassis Mount

Intersection of fastener axis and fastener shear plane.

D"Mt Mount on Acc. &
::u:;_& Mount on Tube on Structural Panel Flush Monocoque
Tube
Outside |the front/rear planes of the accumulator segments: mm
Outside |the top/bottom planes of the accumulator segments: mm
Outside [the left/right planes of the accumulator segments: mm
0 mm

Acc skin must carry test
load at attachment of
Aee mount.

Ace mount connects to
chassis mount. Must carry
bending if connection is
offset from Ace.
nnects

t lus

ca set

fr hassis.

Total Surface Offset, zero for an internal hardpoint:

Mount material (Accumulator skin if directly mounted):
Young's Modulus (E):

Ultimate Tensile and Bending Strength (S):
Shear:
F.10.5.8.b --Pullout--Face thickness, do not include core:

[earout--Minimum - Fastener spacing, edge, or corner distance:
Number of fasteners used (2x if in double shear):

#N/A  Pa
#N/A - Pa
#N/A  Pa
mm
mm

Fastener shear diameter: mm
Threads in shear:
Fastener UTS: Pa
mm

ilout--Min total perimeter of washers or inserts on one surface:
F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 0.00E+00

--Pullout--Mount shear*thickness*perimeter >= Test Load: ~ #N/A  #N/A
 Tearout--Mount shear*thickness*edge distance >= Test Load: ~ #N/A  #N/A
#N/A - #N/A

Thread pullout min(UTS)*face_thickness*pi()*minor_r"2:

_———

Chassis
Chassis Mount

#N/A
#N/A
#N/A

“Acc. Mount”. Strength
calculations for attachment to

Chassis Mount

-Shear of Bolt
-Shear by minimum perimeter
(if female threads are cut directly,
enter pullout strength)
-Tear-out to nearest edge
(If directly female threaded, enter
the strength of the threaded insert
or the skin strength, whichever is

weaker.

“Acc. Mount®”
Chassis MountAQEYIEBDEETE

-Bolt®Shear
-Ex/]\Perimeter(C&L2 AR

(B(CRUZY- B EEE1IREE)
BOBIAEIVIADTAT7IN

X (E(RUEYZI5E.

RUA>Y— b DRRED . SkinD#E

DZ5L\73)




ACC Mount 1-5 configuration (1)

/=D

SOME OF THE POSSIBLE COMBINATIONS AND TERMINOLOGY

Direct
mount

to Acc. B
Tube

.

-

Chassis Mount

chas:
bending if connection is
offset from Ace.

Mount on Acc. 8 Mount on Acc. & Mount Mount on Acc. &
Mount on Tube on Structural Panel Flush Monocoque

Ace mount connects to

sis mount. Must carry

s mount connects

Acc mount. Must
arry bending if offset

Acc skin must carry test
load at attachment of
Aee mount.

Chassis

F.35
#N/A
#N/A

F.10.5.8.b

F.10.1.5
F.10.1.5

F.5.5.3

Min
0.0
0.0

MOUNT GEOMETRY - ACCUMULATOR SIDE

Mount cross section on accumulator skin:

Mount thickness (B):

mm

Mount length (L)

mm

mm

(L):
Minimum gusset thickness (T):
imum gusset height normal to mount face (H):

mm

15000N Bending in shear M*y / | < Su:
15000N Bending normal M*y / | < Su:
Parabolic shear 3*Test Load/2*area <= Shear:

ACCUMULATOR MOUNT :: Accumulator Skin interface

Accumulator skin at accumulator mount:

Young's Modulus (E):
Ultimate Tensile and Bending Strength (S):
Shear:

0
#N/A  Pa
#N/A  Pa
#N/A  Pa
‘ 0 mm
mm
mm
Pa
mm
0.00E+00
#N/A - #N/A
#NJA - #N/A
mm
0 mm
N/mm"2
N/mm”2
mm”2
mm
mm

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

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

N/A

Strength calculations based on
the shape of the ACC Mount itself.
- Shear bending

- Normal Bending
- Parabolic Shear

“ACC MountZObDD"RRICLZEESTE
-BAKTERS
SEER
-Parabolic Shear

Strength calculations for ACC
Container wall sections

- Calculation for each mounting
method

ACC Container®WallZpn"s8EsTE
NIVNFECEICGEGTE




Direct

Mount on Acc. & Mount on Acc. B Mount Mount on Acc. . v L v v
mount Mount on Tube on structuratpanet Flush Monocoque _ EVIEW seClions below: mounts per ube, bending if fastener shear is olfsel
Tube Offsel from composile panel or radially lrom lube surface:

ACC Mount 1-5 configuration (2) /SEDD

SOME OF THE POSSIBLE COMBINATIONS AND TERMINOLOGY IRl
Intersection of fastener axis and faslener shear plane.|  Offsel Mounls

Ace skin must carry test
load at attachment of
Ace mount.

Acc mount connects to
chassis mount. Must carry
bending if connection is

offset from Acc.

Chassis mount connects
to Acc mount. Must
carry be if offset

from Chassis

Acc. Container

CHASSIS MOUNT: Where faslunur passes through to Accumulator Mount

i

Mounl malerial (Composile skin [or inlermal hurdpuinl):' Sleal Welded
Young's Modulus (E): 2.00E+11 Pa
b Ultimale Tensile and Bending Strenglh (5): 3.00E+08 Pa
Shear: 1L.73E+08 Pa
58.b Pulloul -Face hickness, do nolinclude core:| 32 |mm
L-Minimum - Faslener spacing, edge, or comer dislance:| 28 |mm
| Number of Tasleners used (2% il in double shear): 0

mulator Mount 1 Faslener shear diameler: 0
Threads in shear: 1]

Faslener UTS: 0.00E+00

F.3.2.1.m

Min lolal perimeler of washers or inserls on ong 5ur[uuu:rr|rr|

58.a Shear 0577 asleners*UTS*pi*r"2 == Tesl Load: 0.00E+00
Pulloul- - Mounl shear*lhickness "perimeler == Tesl Load: 2.49E+ 04
ul--Mounl shear® hickness*edge dislance == Tesl Load: 0.00E+ 00

TUBE CHECK: = 95% nol a cause for rejection in 2025, See

Chassis lype al mounl:

F3.21. Square side, Size B required:

Chassis lbe wall, Size B required:

EARED 5 Number of chassis mounls on Lhis lube:

' Ultimale Strength {Su): 3.00E+ 08

sunl Tube second momenl ol ineria (1), Size B required:

Tube Lenglh (L):

Chassis mounl dislance lo closes! riangulaled node (a):

RN F.10.56-7 Tube Max Bending Force (Su*l)/@*(1-a/L)*0D/2):

min

Pa

166.2%

min
min

Pa
mm”4
mm
mm

Rlps://engineeringlibrary.org/reference/beam- forces - momenls -air- lorce- s lress-manual
1

“Chassis Mount”.
Strength calculations for attachment
to ACC Mount

-Shear of Bolt (calculated by ACC)

-Shear with minimum perimeter
Shear by minimum perimeter
(or pullout strength if female

threads are cut directly)

-Tear-out to re-near edge

“Chassis Mount”

Acc. Mount\OBUIERD#ESTE
‘BoltdShear (AccTEtEEH)
-E/]\Perimeter(C& 3 AR

(EICHRUEY-IIBE S IIREE)
CBIEEIYSADTATTIN

“Tube Strength” ( Tube Only )
Check the strength against 15kN
-Calculated with simply supported beams,
so it is roughly equivalent to “Check”.
-Should be calculated with fixed beams at
both ends.

“Tube®#E"” ( Tube Only )
15kNICHX I 2582 R TS

- BHEST TR TETE L TVB b AR Check(c 723
ARE(FMIREER T EINE




ACC Mount 1-5 configuration (2)

/=D

SOME OF THE POSSIBLE COMBINATIONS AND TERMINOLOGY

Direct

mount Mount on Acc. & Mount on Acc. & Mount Mount on Acc. &
to Act. & Mount on Tube on Structural Panel Flush Monocoque
Tube

35
P £ios
E+08

t

Acc. Container

Acc mount connects to Ace skin must carry test
chassis mount. Must carry load at attachment of
bending if connection is

oﬂ‘set from Acec.

Ace mount.

Acc. Mount::

F.5.5.3

Chassis
Chassis Moun

1.5.8.b

MOUNT GEOMETRY - CHASSIS SIDE

Mounl cross seclion on chassis surface:
Mounl thickness {(B):
Mounl length {L):

Minimum gussel thickness (T):
Minimum gussel heighl normal lo mounl lace (II)

0o 15000N Bending in shear MYy /| <
0o 15000N Bending normal M*y /1« Su
Parabolic shear 3* Tesl Load /2¥area <= Shear:

Chassis Mounl

Chassis wall at

515 mounl:
Young's Moedulus (E):

Ultimale Tensile and Bending Strenglh (3):
Shear:

Chassis Lolal skin/wall thickness:|

Mounl interface with chassis:

mim
mim
mim
mim

Chassis inlerface

#MN/A Pa
#MN/A Pa
#N/A

mim

mirr

1

Pa
mm
0.00E+ 00
HNAA #NAA
HNAA #NAA
I:Imm
1] e
N/mm~*2
N/mm~*2
mm*2

mirr

mim

Strength calculations based on
the shape of the “Chassis Mount”
itself

-Shear bending

-Normal Bending

-Parabolic Shear

“Chassis Mount”
ZTOBEODRANRICLZEESTE
-HARTERLS
SEEES
-Parabolic Shear

“Chassis side joint strength”

“ChassisfllOig&@aE"




ACC Mount Position /SEDRD

ACCUMULATOR MOUNT: Where fastener passes through to Chassis Mount
CHECK

Location of “Segment end in container” and

Outside [the front/rear planes of the accumulator segments: 0 < ”fastening point of ACC Mount to Chassis Mount”.
Outside |the top/bottom planes of the accumulator segments: 0 — = . -
Outside lthe left/right planes of the accumulator segments: 145 [1>5FFADSegmentiii 1£TACC Mount @ Chassis Mounté DffE = 1£DAIE R %
Total Surface Offset, zero for an internal hardpoint: 14.5_ mm EQ
Mount material (Accumulator skin if directly mounted):| 6061-T6 Welded | EQ Distance from bolt hole to nearest edge

Young's Modulus (E): 6.90E+10 Pa
Ultimate Tensile and Bending Strength (S): 1.75E4+08 Pa
Shear: 1.01E+08 Pa

NLRINSRFDDIYS FTOIER

F.10.58.b  --Pullout--Face thickness, do not include core:[__10 Shear against load in front-rear direction = Yes (F.10.1.1a)
--Tearout--Minimum - Fastener spacing, edge, or corner distance: 3.7 & e, T W s~ |
Number of fasteners used (2x if in double shear): 1 EmaE A ENADEECHUEARRSE : Yes (F.10.1.1a)
Fastener shear diameter: 6 .
WEhreadrs iln shea::' Yes Bolt Strength ML NDSEE
Fastener UTS:
--Pullout--Min total perimeter of washers or inserts on one surface: Minimum Circumference Of the object (bOlt head Washer
/4 /4

F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: \ / i
collar) that can shear the ACC Mount in connection with

--Pullout--Mount shear*thickness*perimeter >= Test Load: 2.09E+04 139.5% EQ
--Tearout--Mount shear*thickness*edge distance >= Test Load: 1.76E+04 117.1% EQ the ChaSSiS Mount . - L S
Thread pullout min(UTS)*face_thickness*pi()*minor_r"2: 4.95E+04 329.9% N/A ?I?)allslf/liylvllo%r;t\io)iﬁ_'%n_)cggd\%%Ejiﬂ/\ll_ﬁbjé#@%
7N o717 —)DEn &

*Normal case: Dimensions to be entered into Min total Perimeter
XIEEDSS : Min total PerimeterA AJ193~3%&

> Note that if a collar with a small diameter is inserted between ACC Mount
<-> Chassis Mount, the outer circumference of the collar may become the

Min Perimeter. Acc. Mount <-> Chassis MountfSICZ O/ NEWHS—E BB ZZDHFT—D
SYEHMin Perimeter(CRBIBENHDIDTEE

Check the strength of
the part to be sheared at
the outer circumference

' I
I I
: : of the washer. > If the bracket is directly female threaded, enter the circumference of the
: I ZOIYVIINE TEARTS BER bolt diameter and enter the thread depth for Thickness.
PDOBREZHTVET (This is a general female thread pullout strength calculation.)

I35y NMCEZEMRU Y ig & NV NMROEEZ AU, Thickness(Z(dta
UBBZRSZEANTZ  (—RREIRIMERUSIIREEDTEICRD)

Acc Mount




ACC Mount Position

ACCUMULATOR MOUNT: Where fastener passes through to Chassis Mount

CHECK

Between |the front/rear planes of the accumulator segments:

There are many input errors!

Between

the top/bottom planes of the accumulator segments:

Outside

the left/right planes of the accumulator segments:

13.32 mm

_—
Total Surface Offset, zero for an internal hardpoint:

13.32 mm

Mount material (Accumulator skin if directly mounted):l

Ccore

Young's Modulus (E): 9.46E+10 Pa

Exp: How to choose Outside, Between

ACC Container

Forwa rd‘/

—
Segment

\/

the front/rear “Outside”
the top/bottom “Outside”
the left/right “Outside”

B : S S(EsegmentLDEREIRDT
Front/Rear — Outside

LT : ftEmE R 1T
Segment&DEFRDT
Top/Bottom — Outside

kA fFiEmldsegmentiDHALERDT
Left/Right — Outside

Mount Position

Forwa rcl/

the front/rear “Between”
the top/bottom “Between”
the left/right “Outside”

B : FEER(ESegmentdDfb]
Front/Rear — Between

LTF : #FiE=(ESegmentDf
Top/Bottom — Between

kA fFEmRESegmentdDEELRDT
Left/Right — Outside

the front/rear

Distance: Enter the distance between the nearest
Segment < Conclusion point.
(It is almost impossible for all of them to be Between)

iEEE : /REFTDDSegmentFFiEmEDIEREZ A DL
(£8BBetween(c22FHFFEHDER)

Forward /

“Outside”

the top/bottom “Outside”

the left/right

“Between”

A%

LF

vt =

 fibfE s SRR T2V

. fFfE mESegment Dbl

S mldsegmentLDHRIROT
Front/Rear — Outside

Segment&DE DT
Top/Bottom — Outside

Left/Right — Between



Mount Geometry-ACC Side V=Se

MOUNT GEOMETRY - ACCUMULATOR SIDE

EQ
Mount cross section on accumulator skin: U-Shape £Q DeCide by refel‘l‘ing to the Sample bEIOW
Mount thickness ()| 88 |mm - or the input example attached to the SES.
Mount length (L): 24 mm EQ
Minimum gusset thickness (T): 2.7 mm EQ _F0)‘3“/7)I/’PSES(Z‘}?NTJéﬂT:)UJW'J’&%E%(Zﬁ%&)ézt
Minimum gusset height normal to mount face (H):| 53.8 |mm EQ
F.3.5 12.0 15000N Bending in shear M*y /| < Su: 4.60E+07 11.8% EQ
3.89E+08 22.0 15000N Bending normal M*y / | < Su: 2.43E+07 6.3% EQ
1.08E+08 Parabolic shear 3*Test Load/2*area <= Shear: 4.48E+07 41.5% EQ

<U-Shape <U-Shape <Rectangular Tube

- <H-Shape
SMEL2 RS <Single Layer




Mount Cross Section on ACC Skin /SEDD

These are the shapes of the mounting surface
to ACC or Chassis side ACC#fz(#ChassisBINOEMIEORARTY

Include all required dimensions. Include all required dimensions.

CONTACTS THE ACCUMULATOR OR CHASSIS SURFACE

B
|—| l T1 L LE] £ [T1

i L i 7 THE CROSS SECTION IS MEASURED WHERE THE MOUNT
I

|
_l

Lt
| L | L ]
| — | — |
B | ]
H H HA B H
THIN SHEET METAL FLANGES WILL NOT CARRY THE TEST LOADS H
THE CROSS SECTION IS MEASURED WHERE THE MOUNT 355
CONTACTS THE ACCUMULATOR OR CHASSIS SURFACE 12
CROSS SECTION SINGLE LAYER S e "'S:APE H-SHAPE
MOUNT THICKNESS (B) B (8) 8 (B) (8) B
MOUNT LENGTH (L) L 1) L (L) | average(L1,12) (L) L
MINIMUM GUSSET THICKNESS (T) L (T) | min(T1,72,73,74) (1) | min(71,72,73,74) (1) | 0.5x min(T1,72)
MINIMUM GUSSET HEIGHT (H) B (H) | min(H1,H2) (H) | min (H1, H2) (H) H




Mount Cross Section on ACC Skin /SEDD

These are the shapes of the mounting surface
to ACC or Chassis side ACCxfz(ChassisBINDEIEOAARTY
L

REPLACE THIS EXAMPLE WITH YOUR OWN CAD. T

Include all required dimensions.
. L L
T1 12 H1 2 T2
THE CROSS SECTION IS MEASURED WHERE THE MOUNT '|' -
CONTACTS THE ACCUMULATOR OR CHASSIS SURFACE H1 it | ']_K H2
e H1 =4
I B TN | B
L : L
... T1 | v: i U |_| I_I
B1 11
H H U-SHAPE U-SHAPE
- = (8) = (8) =
B L B2 2L (L) L (1) | average (11,12)
H | | (1) min (T1,72) (1) min (T1,T2)
(H) min ( H1, H2) (H) min ( H1, H2)
L-SHAPE RECTANGULAR TUBE T T T T
(L) L (L) L U-SHAPE
(M T (M) min (T1,72) i a (B) min (B)
(H) H (H) H 0 L
i i) O - (M) min (T)
Ly B Sl - B (H) min(H)
U




ACC Skin Interface (1)

/=D

ACCUMULATOR MOUNT :: Accumulator Skin interface

Accumulator skin at accumulator mount:f  Exterior Wall <€ 0 EQ

Young's Modulus (E):  #N/A Pa #N/A
Ultimate Tensile and Bending Strength (S):  #N/A  Pa #N/A
Shear:  #N/A Pa #N/A
Accumulator total skin/wall thickness: 0 mm
F.10.5.8.b Mount interface with accumulator: Bolted
--Tearout--Min fastener spacing, accumulator edge, or corner distance: mm BLANK
Number of fasteners used: BLANK
Fastener shear diameter: mm BLANK
Threads in shear: EQ
Fastener UTS: Pa BLANK
--Pullout-- Min total perimeter of all washers or inserts on one surface: mm
Fastener shear >= Test Load: 0.00E+00 EQ
Accumulator Pullout >= Test Load:  #N/A  #N/A #N/A
Accumulator Tearout >= Test Load:  #N/A  #N/A #N/A

Select where to mount the Mount on the ACC

J Floor MountEACCOMRLICERSTFBMMER

Welded
Bonded
Continuous

Continuous(d MonocoquetHIDH U

Welded — For welding a Mount to a Container.
Enter the length of the weld.

Bonded — If the mount is bonded to the container.
Enter the strength of the adhesive (shear & T-Peel),
the bonded area, the perimeter length of the
bonded area, and the thickness of the outer
container wall/floor to which it is bonded.

Continuous — For one-piece molding.
Enter the centerline length of the mount shape.

Welded — ContainericMountZzig8iEDisS
BERZAN

Bonded — ContainerlCMountziE&Disa
IBETIDOMBE (BART &T-Peeli@E). EEMEE
EEIBOIVEE. EBEEUIZContainerd B /ERODESZ A /]

Continuous — —{#BDIZS
MountEZBRZIRDCenterlineE%Z A 17

Continuous for Monocoque or shaved.




ACC Skin Interface (2) /SERD

ACCUMULATOR MOUNT :: Accumulator Skin interface

DAl PE ater C
Accumulator skin at accumulator mount: Exterior Wall 0 EQ DE ater O = s s DE
Young's Modulus (E):  #N/A Pa #N/A aared
Ultimate Tensile and Bending Strength (S):  #N/A  Pa #N/A
Shear: #N/A  Pa #N/A 1Sse O he
Accumulator total skin/wall thickness: 0 mm N de arence Q 2cher (alsa 2ce Q
F.10.5.8.b Mount interface with accumulator: Bolted | EQ ¥ 1 Plate
--Tearout--Min fastener spacing, accumulator edge, or corner distance: mm BLA . . a Q a ha aad Ao .
Number of fasteners used: A i
Fastener shear diameter: mm BLA i ;i P _ _ i
Threads in shear: EQ . JiiLd e
Fastener UTS: BLANK $ : :
--Pullout-- Min total perimeter of all washers or inserts on one surface: mm diuc c dbDOVE
Fastener shear >= Test Load: 0.00E+00 EQ
Accumulator Pullout >= Test Load:  #N/A  #N/A #N/A B RN
Accumulator Tearout >= Test Load:  #N/A  #N/A #N/A : C =rencee <
C 2I'C = 0 A U U O
Min Total Perimeter of ~ ¢&(&
Skin(wall)ZBARUSF=/INER Dute erence of the ba g plate
TubeDiZE - Dy 41 E R (Backing PlateDiZ&t) AlU€E e above

- Bolt Head / NutEZ2EIOEAE
- Mount @ SkinkDiEHMERINEE
— COHRDER/IME

MonocoquelF - 4>H—kD4ME
- Acc. Mount @ SkintDIZAEERIEE
- Backing Plate O4VEE
— CORDER/IME




ACC Skin Interface (3) /SERD

To fasten Mount to ACC Wall with bolt and nut
ACC WalllZMountzihL - FYNCHEiE T 21558

ACCUMULATOR MOUNT :: Accumulator Skin interface

Accumulator skin at accumulator mount: Exterior Wall 0
Young's Modulus (E):  #N/A  Pa
Ultimate Tensile and Bending Strength (S):  #N/A  Pa
Shear: #N/A Pa

Check the strength of the
part to be sheared at the

Load outer circumference of

Accumulator total skin/wall thickness: 0 mm BLANK the washer.
. I;l&Sibt | l\/|our|1tt|ntegace with acczr.nﬁlator': Bolted . Skin | DI INE T HAMTS

--Tearout--Min fastener spacing, accumulator edge, or corner distance: mm \ oS DEREE A HTNES
Number of fasteners used: BLANK
Fastener shear diameter: BLANK

Threads in shear: *The smallest perimeter
Fastener UTS: BLANK ACC Mount . P
. . . _ , is the weakest.
--Pullout-- Min total perimeter of all washers or inserts on one surface: R
X &/ \VIMEIN—EES L

Fastener shear >= Test Load: 0.00E+00

Accumulator Pullout >= Test Load:  #N/A  #N/A To enter in Continuous

. : bl
Accumulator Tearout >= Test Load:  #N/A  #N/A AN/A ContinuousTA I35
S I | o
: “ [ j

2 ¢ Enter Centerline length
\ T ; L CenterlineRzZ A9

3e|‘ J




Chassis Mount VESe

Where fastener passes through to Accumulator Mount
CHASSIS MOUNT: Where fastener passes through to Accumulator Mount
CHECK

Intersection of fastener axis and fastener shear plane.|  Offset Mount
Review sections below: mounts per tube, bending if fastener shear is offset.

Mounting structure (Figure 1) BG5S EO)

Distance from Chassis to junction with ACC Mount

Offset from composite panel or radially from tube surface: 20 aata :
Mount material (Composite skin for internal hardpoint):] ~ Steel Welded (Figure 2) Chassish"5ACC Mountt DS RFECOIERE (KO)
Young's Modulus (E): 2.00E+11 Pa
Ultimate Tensile and Bending Strength (S): 3.00E+08 Pa Mount Material MountD#1 &8
Shear: 1.73E+08 P
F.10.5.8.b --Pullout--Face thickness, do not include core: 3.2 €=t

Mount thickness and distance from mounting hole to edge

--Tearout--Minimum - Fastener spacing, edge, or corner distance: 29 mm
From Number of fasteners used (2x if in double shear): 1 MountDE&E . BfS7IS Iy ETOERE
Accumulator Mount 1 Fastener shear diameter: 6 mm CHECK
Threads in shear:  Yes CHECK

Fastener UTS: 1.40E+09 Pa

--Pullout--Min total perimeter of washers or inserts on one surface:mm
F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 2.28E+04 152.3%
--Pullout--Mount shear*thickness*perimeter >= Test Load: 2.49E+04 166.2%
--Tearout--Mount shear*thickness*edge distance >= Test Load: 3.21E+04 214.2%

| Centerline Inserts | Flush Monocoque

4 ) (s

~

All others are Offset Mounts.
EEELIAMIETOSfset Mounts




Chassis Mount /SED

Where fastener passes through to Accumulator Mount
CHASSIS MOUNT: Where fastener passes through to Accumulator Mount

CHECK
Intersection of fastener axis and fastener shear plane.| Offset Mounts | EQ
Review sections below: mounts per tube, bending if fastener shear is offset. EQ
Off“;et fffm ion_“plo(sc”e pa”?lorli?d‘fa”y_fiom t:”;e Z“fff’ﬂcgi éf M—lw — Eg Distance from Chassis to junction with ACC
ount material (Composite skin for internal hardpoint): eel Welde .
Young's Modulus (E): 2.00E+11 Pa FQ Mount (Figure 2)
Ultimate Tensile and Bending Strength (S):. 3.00E+08 Pa EQ ChassisHSACC Mounté MiEA sE TOIESk (@)
Shear: 1.73E+08 Pa EQ
F.10.5.8.b --Pullout--Face thickness, do not include core: 3.2 mm EQ
--Tearout--Minimum - Fastener spacing, edge, or corner distance: 29 mm EQ
From Number of fasteners used (2x if in double shear): 1 EQ
Accumulator Mount 1 Fastener shear diameter: 6 mm CHECK
Threads in shear:  Yes CHECK \
Fastener UTS: 1.40E+09 Pa EQ ACC Mount
--Pullout--Min total perimeter of washers or inserts on one surface:mm EQ
F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 2.28E+04 152.3% FQ ACC
--Pullout--Mount shear*thickness*perimeter >= Test Load: 2.49E+04 166.2% EQ
--Tearout--Mount shear*thickness*edge distance >= Test Load: 3.21E+04 214.2% EQ
Ei(e))

Offset from composite panel or radically
from tube surface

IRy M RIVEREF1-TRENSHFEAEICATEY R,

Chassis Mount




Chassis Mount /SED

Where fastener passes through to Accumulator Mount
CHASSIS MOUNT: Where fastener passes through to Accumulator Mount

CHECK
Intersection of fastener axis and fastener shear plane.| Offset Mounts | EQ
Review sections below: mounts per tube, bending if fastener shear is offset. EQ
Offset from composite panel or radially from tube surface: 20 mm EQ
Mount material (Composite skin for internal hardpoint): Steel Welded | EQ
Young's Modulus (E): 2.00E+11 Pa EQ
Ultimate Tensile and Bending Strength (S): 3.00E+08 Pa EQ
| ~ Shear: 1.73E+08 Pa 28 Washer, ACC Mount shear length, minimum nut
F.10.5.8.b --Pullout--Face thickness, do not include core: 3.2 mm . 3
--Tearout--Minimum - Fastener spacing, edge, or corner distance: 29 mm circumference Iength (Flgure 3)
From Number of fasteners used (2x if in double shear): 1 ~ w
Fom e ¢ (Baifin double shear): 1 Ty, Acc. MountDEAMTE. v MIEEDS/IME(EO)

Threads in shear:  Yes

Fastener UTS: 1.40E+09 %4 EQ
--Pullout--Min total perimeter of washers or inserts on one surface: mm EQ Load Check the Strength
F.10.5.8.a--Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 2.28E+04 152.3% EQ of the part to be
--Pullout--Mount shear*thickness*perimeter >= Test Load: 2.49E+04 166.2% EQ | | h d at th ¢
--Tearout--Mount shear*thickness*edge distance >= Test Load: 3.21E+04 214.2% EQ Chassis Mount S_ earef d e Ofutf?r
circumrerence o S
B3 Chassis Mount® Min-Perimeter washer.

ZODYIPIVE TRARTY
SEP D DEEEFIVIITS

ACC Mount

*The smallest perimeter is the weakest.
M/ VIMEIN—EEEL)



Tube Check : Only Tube Frame VESe

TUBE CHECK: < 95% not a cause for rejection in 2025. See cell AC12.

Up to 2 Chassis Mounts can be installed on one Tube.

EQ
Chassis type at mount: - Tl | TR 1RO TubelCERD{HFEIAER Chassis Mounts(d 2 fAXT
ound F10.5.2a
F.3.2.1. Chassis tube diameter:| 25.4
Chassis tube wall, Size B required: 2.4 EQ
F.10.5.2.a Number of chassis mounts on this tube: 2 EQ
F.3.4.2 _ U_Itlmate.Strength (.Su): 3.00E+08 Pa Tube length (L) and proximity to the node (a)
Acc Mount Tube second moment of inertia (1), Size B required: 1.16E+04 mm™4 See fiqure below
Tube Length (L):] 100  lmuoa g TubeDEZ(L)E. J—RhBoDEf5EERE(a) TRIZHR
Chassis mount distance to closest triangulated node (a): 15 m

F.10.5.6-7 Tube Max Bending Force (Su™h/(a*(1-a/L)*0D/2): 2.15E+04 143.18%
https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual

Calculation of Bending Strength of Tube.

v' If there are two Chassis Mounts on a tube, the moment at the node
will be quite large. Therefore, it is desirable to have at least one
Chassis Mounts at each node.

v If one of the Chassis Mounts is located at a node, there will be only
one Chassis Mount on the tube, so the number of Chassis Mounts
should be set to 1.

TubeDHi(FEEDETE

v Chassis Mountsh*'1Tubell2h\Fi&dE ) — RTOE—AD MIDRDKERBTEDH
IDIRKEBINFRIE) — RISERIFBENEFLL

v —h%)-RIGEITTEIES. Tubellld1SEIFERBOTES Z1ICL. BIFAD
Chassis MountlcDW\WTEEih g BE




Mount Geometry-Chassis Side

MOUNT GEOMETRY - CHASSIS SIDE

EQ

EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ

Same as Accumulator Side.

/=D

Refer to the guidance for inputting the data.

Mount cross section on chassis surface: U-Shape |
Mount thickness (B): 3.2 mm
Mount length (L): 25 mm
Minimum gusset thickness (T): 2 mm
Minimum gusset height normal to mount face (H): 25 mm
F.3.5 125 15000N Bending in shear M*y / | < Su: 2.84E+08 94.6%
3.00E+08 8.3 15000N Bending normal M*y / | < Su: 2.98E+08 99.5%
1.73E+08 Parabolic shear 3*Test Load/2*area <= Shear: 1.25E+08 72.2%
MOUNT GEOMETRY - ACCUMULATOR SIDE
EQ
Mount cross section on accumulator skin:‘ U-Shape <__L. EQ
Mount thickness (B): 8.8 mm EQ
Mount length (L): 24 mm EQ
Minimum gusset thickness (T):| 2.7 |mm EQ
Minimum gusset height normal to mount face (H):| 53.8 |mm EQ
F.3.5 12.0 15000N Bending in shear M*y / | < Su: 4.60E+07 11.8% EQ
389E+08 220 15000N Bending normal M*y /| < Su: 2.43E+07  6.3% EQ
1.08E+08 Parabolic shear 3*Test Load/2*area <= Shear: 4.48E+07 41.5% EQ

&

M

\@ <U-Shape

2] sinie Layer

SESICRIENEHM VAR EC(RTADDCL

@ «<Rectangular Tube

; «<H-Shape




Chassis Mount to Chassis Interface _s&2

If Offset Mounts, Centerline Inserts or Flush Monocoque and Offset#0, calculate the strength
between Chassis-Chassis Mount.

The entry method is the same as for ACC Mount :ACC Skin Interface.

Offset Mounts #/z(& Centerline Insertsh Flush MonocoqueT Offset=0 Di5&(&, Chassis-Chassis MountElD#EZE1E IS
SCATEFACCUMULATOR MOUNT: : Accumulator Skin InterfacetEU,

Chassis Mount to Chassis interface

Chassis wall at chassis mount: Steel Welded
Young's Modulus (E): 2.00E+11 Pa
Ultimate Tensile and Bending Strength (S): 3.00E+08 Pa
Shear: 1.73E+08 Pa

Chassis total skin/wall thickness: 1.6 |mm

F.10.5.8.b Mount interface with chassis: Welded
mm N/A
N/A
mm N/A
N/A
Pa N/A
mm N/A
0.00E+00 N/A
0.00E+00 N/A
0.00E+00 N/A

Total weld perimeter: 60.0 mm

Thickness is assumed = skin thickness: 1.6 mm

Shear strength >= Test Load: 1.66E+04 110.8%

F.10.1.5 N/mm”2 N/A
F.10.1.5 N/mm~2 N/A
mm”2 N/A

F.5.5.3 N/A




Chassis Mount to Chassis Interface _s&2

If Offset=0 in Centerline Inserts.
F.3.4.3 Indicate the strength in [Welded Tube Insert] on the Welded Inserts sheet.
C_ente_rline_ Inserts'_@Off;et;O@%é.\(; F.3.4.3 We_lded_ Inserts>— I\Q)[V\/_elded Tu_be Inser?] ‘CSﬁF’E"EE@“

Ly )

Any removable members
along required tubes?

ASSEMBLED

TUBE + HOLE

ube Chassis BO133: 0 @ Secti . - Sec::r::mpemes x
® r—— " ® pm o

Recatcuinte Recicuinte

Any holes over 4mm drilled
in F.3.2.1 required tubes?
Driver Harness: No
ube Chassis BO134: 0

| AlPInserts:  No

Report coordinate vahues reatwe to: | — default Report caoraunate values relative to: | — detaut

Taces of Ste & nserts
lares = 81,55 milimeters 2
RGO elotve 1o GBI Coorainste system origin  milimeters )
X= 000

[Section properies ofthe seiecied faces of Sze A Inserts
Jares = 114,80 mammeters 2
e

-

e 10 output coordinate syitem origine {milimeters |

EV Accumulator: No to
FULL CROSS-SECTION o Meum_\f;;:;;::u ottne ....:ﬂ-r.?};::;. wn...‘..s; : %:
oy Dok e 50w he o

Does the steering rack
interrupt any required tubes?
ube Chassis BO135: 0

[Patar mament of ineta of the area, ot the centroid = 1078823 milmeters ~

attne centroia =

|angle between prindpal ases and part axes = 3000 egrees |Angte between principal aues and part aves = 000 degrees

f Ineria o the aces, ot the centroid: (mameters * 4) therea, a4y

iy = 787997

TUBE USES LOWER
PRINCIPAL MOMENT,
HOLE IS PERPENDICULAR

INSERT USES HIGHER
PRINCIPAL MOMENT,
HOLE IS PERPENDICULAR

Coyto Cppowa
Help Print. Copy to Clipboard -

mm F.5.3.1,F.3.4.3 - HOLES OVER 4mm, STEERING RACK PASS THROUGH
INSERT, OUTSIDE COLLAR, OR PLATE REQUIRED
] Please show the source of each area and MOl measurement. Please show the source of each area and MOl measurement. Please show the source of each area and MOl measurement.
] If additional images are necessary, they may be placed below each section. If additional images are necessary, they may be placed below each section. If additional images are necessary, they may be placed below each section.
Unwelded E. Sy, Su N/A Welded Tube Insert N/A Welded Tube Insert N/A Welded Tube Insert
| Steel 6061-T6 Other AL Note: Young's Modulus is given in MPa, not Gpa. Note: Young's Modulus is given in MPa, not Gpa. Note: Young's Modulus is given in MPa, not Gpa.
2006411 650E+10 [
3.05E+08 2.40E+08 Minimum  Tube With Hole N/A Minimum  Tube With Hole N/A Minimum  Tube With Hole N/A
3.65E+08 2.90E+08 F.3.21 + N/A F.3.21 + N/A F.3.21 + N/A
Welded Sy, Su Tube Insert N/A Tube Insert N/A Tube Insert N/A
Steel  6061-T6 Other AL Material: 0 | v |N/A Material: 0 | N/A Material: 0 | N/A
1.80E+08 1.15E+08 Original tube:| N/A Original tub N/A Original tube;| N/A
3.00E+08 1.75E+08 F.34.1 Wall thickness: 3 mm N/A F.3.4.1 Wall thicknes: 3 mm N/A F.3.4.1 Wall thicknes: 3 mm N/A
Square side: 25 mm N/A Square sid mm N/A Square sid 25 mm N/A
Tube cross sectional area (A_1): 1.26E+02 - mm*2 N/A Tube cross sectional area (A_! - mm*2 /A Tube cross sectional area (A_ 26E+02 - mm*2 N/A
For EQ: Tube second moment of inertia (I_1): 1.80E+04 - mm~4 /A Tube second moment of inertia (I_1): 1.80E+04 - mm*4 N/A Tube second moment of inertia (I_1): 1.80E+04 - mm*4 /A
All entries filled out correctly. F.343 Tube with Hole cross sectional area (A_3): mm*2 N/A F.3.43 Tube with Hole cross sectional area (A_3):| mm*"2 N/A F.3.43 Tube with Hole cross sectional area (A_3): mm*2 N/A
—or- Tube with Hole area moment of inertia (1_3): mm*4 /A Tube with Hole area moment of inertia (1_3):| mm~4 /A Tube with Hole area moment of inertia (1_3): mm*4 /A
No holes over 4mm: Insert/Collar cross sectional area (A_2): mm*2 N/A Insert/Collar cross sectional area (A_2): mm”2 N/A Insert/Collar cross sectional area (A_2): mm*2 N/A
Clear all entry boxes. Insert/Collar area moment of inertia (1_2): mm*4 N/A Insert/Collar area moment of inertia (I_2): mm*4 N/A Insert/Collar area moment of inertia (1_2): mm*4 N/A
F.353 F.35.3 Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A F353 F.3.5.3 Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A F35.3 F.35.3 Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A
Identical tube / insert Unwelded Yield Strength (Sy): 3.05E+08 0.00E+00 Pa N/A Unwelded Yield Strength (Sy): 3.05E+08 0.00E+00 Pa N/A Unwelded Yield Strength (Sy): 3.05E+08 0.00E+00 Pa N/A
combinations need to be Unwelded Ultimate Strength (Su): 3.65E+08 0.00E+00 Pa N/A Unwelded Ultimate Strength (Su): 3.65E+08 0.00E+00 Pa N/A Unwelded Ultimate Strength (Su): 3.65E+08 0.00E+00 Pa N/A
|identified everywhere used Welded Yield Strength (Sy): ~ N/A 0.00E+00 Pa N/A Welded Yield Strength (Sy):  N/A 0.00E+00 Pa N/A Welded Yield Strength (Sy): ~ N/A 0.00E+00 Pa N/A
on the chassis, but only need Welded Ultimate Strength (Su):  N/A 0.00E+00 Pa /A Welded Ultimate Strength (Su):  N/A 0.00E+00 Pa N/A Welded Ultimate Strength (Su):  N/A 0.00E+00 Pa /A
"|to be calculated once. Buckling Modulus ~ E_1*I_1<=E_2*I_2 + E_1*_3: N/A Buckling Modulus  E_1*I_1<=E_2*_2 + E_1*_3: N/A Buckling Modulus ~ E_1*I_1<=E_2*I_2 + E_1*_3: N/A
Yield Sy_1*A_1<=Sy_2*A_2+ Sy_1*A_3: N/A Yield Sy_1*A_1<=Sy _2*A_2+Sy_1*A_3: N/A Yield Sy_1*A_1<=Sy_2*A_2+ Sy_1*A_3: N/A
If more than 5 tube / insert Ultimate Su_1*A_1<=Su_2*A_2+ Su_1*A_3: N/A Ultimate Su_1*A_1<=Su_2*A_2 + Su_1*A_3: N/A Ultimate Su_1*A_1<=Su_2*A_2+ Su_1*A_3: N/A
combinations are used, Bending 4*Su_1*I_1/r <= 4*(Su_2*_2+Su_1*I_3)/r: N/A Bending 4*Su_1*I_1/r <= 4*Su_1*(I_2+I_3)/r: N/A Bending 4*Su_1*I_1/r <= 4*Su_1*(I_2+1_3)/r: N/A
make a copy of this tab. Deflection Bending_1/(48*El): N/A Deflection Bending_1/(48*El): N/A Deflection Bending_1/(48*El): N/A
Energy 0.5*Bending”2/(48*El): N/A Energy 0.5*Bending”2/(48*El): N/A Energy 0.5*Bending™2/(48*El): N/A
Oversized tubes with holes




Chassis Mount to Chassis Interface
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If Offset=0 in Flush Monocoque

F.7.8-9 Indicate intensity in [Accumulator To Mono, Hybrid Panels] on the Attachments sheet
Flush MonocoqueTOffset=00155&(& F.7.8-9 Attachments>—hdD[Accumulator To Mono, Hybrid Panels]T8E%R9

Chassis Mount to Chassis interface

Chassis wall at chassis mount:

Steel Welded

Young's Modulus (E): 2.00E+11 Pa
Ultimate Tensile and Bending Strength (S): 3.00E+08 Pa
Shear: 1.73E+08 Pa

SN Accumulator To Mono, Hybrid Panels

F.7.9.6 The tube centerline should intersect the bolt centerline between the skins.

Brackets without gussets are unacceptable.

Chassis total skin/wall thickness: 1.6 |mm

F.10.5.8.b Mount interface with chassis: Welded F.10.5.6-7 EV Accumulator Mounts, Flush to Monocoque: Welded N/A
mm Type SES Tab Name, EV Accumulator Attachment Layup: N/A
NJ/A F.7.8.8 EV Accumulator Attachment: N/A
mm N/A Fastener diameter: mm N/A
N/A No. of fasteners per mount: N/A
Pa N/A Insert compressive strength >=12GPa: Panel thickness: 0 mm N/A
mm N/A E>=4GPa: Shear >=2.5GPa: Insert thickness:l:lmm N/A
Scaling option, layup repeats: Outer skin thickness: Layup mm N/A
0.00E+00 N/A Scaling option, layup repeats: Inner skin thickness:  Typo mm N/A
0.00E+00 N/A For multiple mounts of the same design, enter each worst case value.  N/A
0.00E+00 N/A For multiple mounts on different layups, screenshot this section or copy this tab. ~ N/A
Total weld perimeter: 60.0 mm Backing perimeter on monocoque skin: mm N/A
. - - - - Insert Perimeter on monocoque: mm N/A
TthkneSS IS aSSUmed = Sk|n tthkneSS. 16 mm F_7_8_6 BaCking:: OOOE+OO OOOE+OO mm: 000% N/A

Shear strength >= Test Load: 1.66E+04 110.8% ) .
F10.15 N/ Ao Accumulator Mount Perimeter on monocoque skin: mm N/A
F.10.1.5 N/mm~*2 N/A Min - Fastener spacing, edge, weaker layup, or corner distance: mm N/A
mmA?2 N/A Skin shear strength:  Typo Pa N/A
F.5.5.3 N/A F.10.5.6-7 Perimeter shear strength >15000N: 0.00% N/A
Perimeter shear strength >15000N: 0.00% N/A

Tearout shear strength >15000N: 0.00% N/A
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