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F.10.1-4 Modules And Container
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(DMaterial Specification /SERD

- TBCOInt/Ext Wall/Floor/Lid(CAAW\3##l &2k 9 B
Describe Material Specification for Int/Ext wall/floor/lid.

Note : Modules Structure™#A#MFE(EBITZHY. Composite(Ficii 3 DFE
Material Specification for Module Structure is not necessary but Composite Material should be described.

Note: Forces are given in Pa, not Mpa ot Gpa.
Material E (Pa) S_Ultimate (Pa) Shear (Pa)

o L — Steel&s KTUA6061-T6 BISMDT7)L=Z(A5052F)O&E
6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08

6061-T6 Welded 6.90E+10 1.75E+08 LO1E+08 *Z*;\I_ (j:other U nwelded/welded (:*j*)\_l.q:%'l'ﬂz% ga;\li;\a_é

Other Unwelded Core Cuter Inner
Cther Welded 0.00E+00 mm mm mm

Do s et reneot sers 3 s e For metal materials (including aluminum such as A5052)
wholo layup. other than steel and A6061-T6, describe the material
Serall up if Layup Used properties in Other Unwelded/Welded.

blank.

EV - Other Equivalence

m LZLaminate®Sheet&Zx A9 3B

Enter the sheet name for the laminate used in TBC.
(CompositettZ{ER I DiHE (FMonocoque-Hybrid-AluminumhRDSES TYERR T B C &)

If using composite materials, use the SES Template for Monocoque-Hybrid-Aluminum.
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@ Graphical Evidence /SERD

EBHEIREEDTBCX X7~ / Show TBC in the car

« NEfModulesDitiE (FEHREoriEENX])

Arrangement of Modules in TBC . - )
(by pegrspective or multiple view) fER#A# - Fastenerd> —4~ > — M (Evidence)ZBE D7

. BOEEER / Showi” openings and vents Attach data sheets (Evidence) of the materials used and Fasteners

ModuleDBEIR : &AMD~HE - Efa - MOIZAR ModuleEXD{FF#8iE £ TDExt/Int Wall. Floor. Lid/CoverfElDigs

Module cross section: dimensions, area, and Module Attachment All Wall Joint (between Walls, Floor and Lid/Cover)
MOI in each direction are clearly indicated

ANR=ZADEDRVNBEITTFAZEBICHTUTEL
If there is not enough space, you can add it in the blank space below.
(BL. EBEENR DTSN EHZSFRVWEDE LU TIRIDND)

(However, if the judges cannot find it, it will be treated as if it does not exist.)
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® Tractive battery Container General Specification

Tractive Battery

The maodule structures carry the load to the tractive battery container and mounts.

Madule installation is expected ta increase the strength of containers.
EV.2.1 Additional documentation is required in the ESF.

Cell type:
Maximum Yoltage: W
Cell mass: g
Maminal Capacity: ma

Maximum moadule cells in series:
Maximum madule cells in parallel:

EV.E.1.2 Maximum madule valtage: 0.0 Y
EV.6.1.2 Maximum madule capacity: 0.00 Al
Mumber of modules in series
Mumber af madules in parallel:
EV.3.3.2 Maximum tractive battery valtage: 0.0 W

Maximum tractive battery capacity: 0.00 kiWh

BLAMK
Tractive Battery, number af madules high:
Tractive Battery, number of modules wide:
Tractive Battery, number of madules lang:
SxP= a LxWzxH-=
Maximum maodule mass <=12kg (26.41bs):

F.10.2.3.c

Tractive Battery total front ta rear length: mm
Tractive Battery total left to right width: mm
Tractive Battery total battam to top height: mm

Do not mount to non-module volumes.

BLANEK
ELANK

BLAMNK

BLANK

BLANK
BLANK
BLANK
Mon-module volumes must be included in mount ofiset, rows 61-63. —_—

TBCOEAKRSETT / TBC General Specification

/=D

[ BRMIEETT/ Electrical Specification

— CellfT#%k / Cell Specification
_ModuleDCelllEFEX / Num of Cells in series in a Module
—ModulePIDCellilliZ#% / Num of Cells in parallel in a Module

—Module®DEFI#X / Num of Modules in series
—Module®DilliF1#% / Num of Modules in parallel

\

TBCAModulefidi& / Modules Location in the TBC:
—_FTF{E%% / Num of Modules in vertical
—AEAEEL / Num of Modules in Lateral
~ HI&{EZY / Num of Modules in Longitudinal
:Module@%ﬁ%% / Max. Mass of Module

TBCDAH~F/ External dimension of TBC
—Mount Offset(dIEModulesEREZHD &
~ Modules®D7RU &R (CMountZ 3% T TIF/R 57380

Rows 62-64 in [F.10.5 Battery Attachment] Sheet




@ Module Structure /SERD

®@Graphical
Evidence

®Material Spec.

®Wwall
Floor
Lid / Cover

- @Modul
- Structure

Foaz

®TBC ®Module
General Attachment

n T

o Bkt P b Bt AL 5

@ Module Structure




@ Module Structure
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« Module #ESTE 5% / Strength calculation method of Module Structure

nEE{F / Criteria

F.10.3.1 The structure of the Modules (without the structure of the Tractive Battery Container and
without the structure of the Cells) must prevent Cells from being crushed in any direction
under the following accelerations:

a. 40 gin the longitudinal direction (forward/aft)
b. 40 gin the lateral direction (left/right)
c. 20 gin the vertical direction (up/down)

BEE% / Load Condition

20G * Num of
Modules in Vertical

Module

Structure 40G * Num of

Modules in Lateral

40G * Num of
Modules in Longitudinal

STE753%/ Calculation Method

Johnson-Euler(C KB ColumndDEEfERESTE
Johnson-Euler buckling strength calculation

Mo, columas * & * 0 Sp-08ED * (S 0.5 LA 2pi %20 (lohnsan);
Mao. columns * pi®2 * El S (0.5L)"2 (Euler):

Johnson-Euler

58 Z / Strength

#HE Lt A/ Slenderness ratio

#ELL / Slenderness ratio
A = BES/MiE ZIRHER
Length / Radius_of_ Gyration




@ Module Structure /SERD

«  Number of Column & the Smallest Column e N
1HFE ([CEEIEDColumnhs 2iHEa

) In the case that multiple type column in one cross section

-

&/]\(8258 ) Column(IHrE R+ EH E=/)\dDColumn
Smallest(weakest) column is minimum radius of Gyration

WrE _—KE—XA> b

Wi —IRH1E = j

I
Ignored by F.10.3.4a
’ MOI
\Don t count as column! ) . Radius_of Gyration = |5 .
l 4 ] ] A
Top view cross section It is also reasanable ta ignare the smallest calumnis).
= = . And not include the smallest cross sectionis) when caunting the number of
Technically acceptable separate cross sectianal areas.
Smallest column x 4 Smallest column x 4 Faor example, if there are 5 areas in cross saction, and one is tiny,
. l you may enter 4 as the number of columns, and select the area and moment of inertia
for the smallest of the ather 4 crass sections.

Front view cross sectio Side vieW cross section .
I 9 = = mmm x 5 -> Countis OK ... But...
Smallest column x 3 Smallest column x 3
el —dl ™= x 4 -> Technically Acceptable
Number of Column example for each view h (] d Smallest of

Smallest column the other 4
\ J




@ Module Structure /SERD

o FEWME_IRE—A> b / Principal MOI

F.10.3.4 Cross sectional properties of Module structures must be used for SES loads F.10.3.1

b. Enter{the minimum principal moment of inertia for each cross section

[ [= i — ey ~ B TR N TS N \
FAUWBAMOIIER/MNEME ZIRE—A > R TRIFTNULIRSIR0N

They MUST be MINIMUM PRINCIPAL MOI

CADODMEPropertydX O —>2 3w MMER GEIREBRE—EEHRICTRIT &)
CAD Screenshot is recommended (selected cross section MUST be shown in same picture)

YF(ICLSFEIAm(SER | / Be especially careful with L-shaped cross sections!
vl (ZEih, 5550) A D OMOILE/NEME _—_RE—A> b

The Minimum Principal MOI is that about v-axis

v ? ™
u b, b, A=BH-b(e:+h) EEIIIIEIDOD
e e: = (aH2+bt?) / ( 2(aH + bt .
CoG . .- E-| . Y (2 ) MOI_C (it:lt‘l\
€1 T -kl - - = | A 77 —
L ‘HL = (Bed-bhi+ae?);3  It'S NOT Principal | FaBREMHRSROIL
) Refer to Appendix for hand calculation
\ AR#E WIEMEEE (M - BIEGR  BEE— X b - I REE) B RN )



http://repoengineer.jp/Technology/kousiki/kousikidanmen.htm

Appendix : The Minimum Principal MOI of L-Shape /SERD

I
Y . .
A Properties about X,y axis
«—t—t t t
A A A IAXX = Aa +AAdyA ’ IAyy alA +AAdxA ’ IAxy = AAdxAdyA
— st tB” Igyy = Agdxgpd
\V y IBxx = +AdeB / IByy +ABdXB I} Bxy — “ABYA4B VB
A
a| N u
X ? Ly = Lpxx + Ipxx o Iyy = IAyy + IByy ’ Ixy = IAxy + IBxy
P> X'
v N\ Dy
b Total Area of L-Shape
Area of Cross section Arorar = A + Ap
Ay =at,, Ag = bty MOI about UV axis The Minimum Principal MOI
I 2
oy . Lyx+1 Lyx—1 Lyx+1 Lyx—Iyy\ 2
Centroid in x',y’ axis Ly, = % + \/(%) +ly , Ly = % — \/(%) + Ly
_AAa-I-ztA C _ABb-I-Zf.'A
XU pa+Ap T YT Aj+Ap Radius of Gyration y N
. o . i = Iyy :?B 'Egg .,g.t,\ ﬂ
distance from Centroid in X,y axis ATotal S -
oo Y aem aly /,uu ts
t e dy ! Au:'xl
dx, = —Cy, , dy, = —Z — o _ c "5
% |4 ‘“!00“ ‘WV‘EBS kZH?% mmd E == W
do. = D¥ta _ ¢ dyg = —C Axis Angle x = u - FEtETED
o2 Y ? Y 0., =~tan~! (_2190’ ) o — =SIRETED
o2 Lex—lIx Inspector can check MOI
. y,




@ Module Structure /SERD

«  Young Modulus & UTS @60°C
TBC or Module™ / In TBC or Module

| SteelZ e FAUMINUMZEEZAVZIBA CRICURL TEWWIHEEZ ZOEEMBNTEL) )
Metal Material (Such as Steel or Aluminum) is used EI‘> No need to care (Properties can be used as is)

25 (Compositepr < ) ZfEDHE E:> - MIHEN'60°CTaEt]) & E X SEvidenceZid’r
Plastic Material (except for Composite) is used Provide evidence that the properties used at 60°C are appropriate.

Provide one or more of the following temperaturesfor each material:

- WS AERRE - BAcHH+ERE(1.8MPa, 0.45MPa)h'60 CZEBR D5

Heat Deflection 1.8MFa Heat Deflection 0.45MPa Glass Transition Tg

[ o A s aturewnder T o Glass Transition Temp, HDT 1.8MPa, and 0.45MPa MUST be >60°C
g H = {B.2\ . . j— o, \ —_ = )
CompositetZfE 5155 - F.4.2 Laminate Test - Perimeter Tests(C60°CIL Lk (CHIZh L TR
Composite Material is used ':> Test sample MUST be heated to >60°C at Laminate Test & Perimeter Shear Test(F.4.2)

F.4.2.4 uses & three point test to derive composite materizal properties.
Itis generally impractical te perferm 3-peint testing at elevated temperatures.

Testing the sample 2t 60 deg C is NOT required o N = > B R . Ef= N=0r=1 \ 9 7] =

Perfarm tensile tests of skin coupons at room temperature. jj jz%i&lﬂn}; ?\:a'j—c_baj'/mlr;( 1 . 8M Pal O 45M Pa)b 60 C%EZ5$
Perferm tensile tests of skin coupens heated »>=60 deg T for the duration of the test G|ass Transition Temp HDT 1 8MPa and 0 45MPa MUST be >60°C

This estahlishes a reduction in equivalence to the three point test. ! ' ! '

Shear tests are likely smzll encugh to complete with the sample >=60 deg C.
Lzp and T-peel tests are alsc performed with the samples heated »= 60 deg C.

Mo room temperature comparison is needed for these tests

<
EERIZEDSHZE E"> - BARBEE N 60 CTHEY) & EX SEvidenceZier
Adhesive used Provide evidence that the Shear Strength used at 60°C is appropriate.




@ Module Structure /SERD

Number of Column

Top view cross section

BLANK _ Mo'dule Structure

Gingle Module front to rear length: e F q :
Gingle Module left to right width: mrm TeChn|Ca”y acceptable
Single Module bottom to top height: Smallest column x 4 Sma”est COIUmn X 4

Mumber of columns it minimum top view cross section:
Calumn length (L): P ar
Tap view cross section of minimum calumn (A): mm"2 Front view cross sectio Side viey cross section
Top view MO| of minirmum cn_lumn (1) ‘mm"‘-'l
Column materigf’| |@6a0C (E: l 1
BOC Yield (Sy):[ W Pa
F.10.3.1.c Vertical acceleration 20%mass*modules_high: #HaRgdy N Sma”eSt column X 3 Sma”eSt CO|Umn X3

#OIV/0L #DIY 0.00% . I l l

Mumber of columns in minimum side view cross section:

Colurnn length: o Number of Column example for each view
Side view cross section of minimum column: mm*©2
Side vigw MO of minimum column: "
Column materiaf| — LE@Enl[;lCl'EéEg Ea _ . Y . _
F.10.3.1.b Lateral acceleration 40“mass“mndu|lzs_wi;e; EEEEEES S /0! }Eﬁ L’ \5 MOI (j:Hi/J \35 Iitﬁ@— A:E - >( e I\T“Td: Lj_ﬂ(j:j_d: b Tdtkl \
¥DIu/0L sDIV/D YO0% They MUST be MINIMUM PRINCIPAL MOI
Mumber of calumns in minimum front view cross section:
Column length: 7 I ram
Front view cross section of minimum colurnn: m .
o e Front view MO| DfminiNU|réﬁc§g‘E"E;§ " 60 CULETOMEHEZRLDE (ZEvidence)
| BOC Yield (sy)[__*{Fa Use property at 60°C or higher (Evidence required)

F.10.3.1.a Longitudinal acceleration 40*mass*modules_long: #eegEdy 801V,
D100 #DIV0 0.00%

Provide one or more of the following temperatures for each material:

Heat Deflection 1.8MFa Heat Deflection 0.45MFPa Glass Transition Tg

c e "t —  ZTCOMMI &(CRE (Screen Shotd])
Enter melting temperature under T2 if metal. ShOW for- a” Materla|S (Screenshots are acceptable)
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@ Module Attachment

/=D

BLANK

Module Attachment

F.10.1.6 Open ended pop rivets are prohibited anywhere inside the Tractive Battery Container.

Closed end or solid rivets are acceptable.

F.10.3.2.ab Maodules are expected to be mechanically attached ta the Cantainer.

Bttachment will be mandatory in 2027. Lid equivalence will not be accepted in 2027,

Attachment may use a threaded fastener in tension, P

/

If blind threads are used, another positive locking mechanism is required. -

Mon-conductive fasteners and positive locking are recommended inside the Container.

Module designs with full shielding against dropped conductive items is strongly regommended. <

Attachments do not hayve to use fasteners.

Open ended pop rivet (ITBCATIEAHZLLE

2FEFEDFFFEE / 2 Types Module Attachment
F.10.3.2a TBCICIEIZETE / Attachment to Container

F.10.3.2b T XX D / Mechanical Cover and Lid Attachment
F.10.3.2b(320274BELE / F.10.3.2b will be abolished in2027

Fastener(C (EPositive Lock MechanismMh &
Positive Lock Mechanism is required for Fasteners

FastenerZ (3IFEBEmZHEEE

« FFtE(JFastenerChHAIMEIRUVWNHDIBAMTCUDMDEESNSEC &

Attachment may use material in shear, with positive locking keeping the material in place.

F.10.3.2 Modules mechanically attached to container

Maodule removal from container:| Vertical

Some fasteners in shear:

Mumber of attachments per module:

Minimum attachment diameter (minar if threads in shear):

Attachment material:| TS (Sul:

0.0CE+D0
0.00E+DD

Vertical acceleration 20*mass:
Fastener tensile Mo Fasteners*UT S*pi*r"2:

Module pullout thickness ar thread depth at atkachment:

--Pullout--Attachment perimeter or thread circumference:

Module material:| | Shear.

Module pullout: Shear*Thickness*Pullout*MNumber;  0.00E+00

Container pullout thickness or thread depth at attachment:

--Pullout--Attachment perimeter or thread circumference:

Container material:| | Shear.

Container pullout; Shear*Thickness*Pullout*Mumber;  0.00E+00

BLAME,
BLAME,
mrm BLAME
FPa BLAME
] EQ
200 o
mrm BLAME
mrm BLAME
FPa BLAME
200 o
mrm BLAME
rmm BLAME,
FPa BLAME
200 o

F.10.3.2a Attachment to Container

F.10.3.2 Lid attachment equivalent to weld

Maodule removal from container: Vertical

Some fasteners in shear:

M aximum fastener spacing:

Minimum attachment diameter {minar if threads in shear):

Attachment material:| TS (Su):

0.00E+D0
#DIV D!

Vertical acceleration 20*mass:
Fastener tensile UTS*pi*r*2/fastener spacing:

Lid pullout thickness or thread depth at attachment:

--Pullout--Attachment perimeter or thread circumference:

Lid material:| | Shear

Lid pullout: Shear*Thickness*Fullout/Spacing:  #DIV/O!

Container pullout thickness or thread depth at attachment:

--Pullout--Attachment perimeter or thread circumference:

Container material:| | Shear

Container pullout: Shear*Thickness*FPullout/Spacing: 201V,

BLAMNE
mm BLAME
mm ELAMEK
Fa ELAMEK
M EQ
#0100 #OIW 0
mm ELAMEK
mm ELAMEK
Fa BLAMEK
#0100 #OIW 0
mm ELAMEK
mm ELAMEK
Fa BLAMEK
#0100 HOIW 0

F.10.3.2b Mechanical Cover and Lid Attachment



@ Module Attachment /SERD

F.10.3.2a Attachment to Container Modules®ELH U751
F.10.3.2 Modules mechanically attached to container HRH:II bﬁﬁﬁ%%Fastenero)ﬁ/\.lﬁ-éﬁ_c\%LT%%I/EI\(JShear
Module removal erDDr:ﬂZDFr;t;i::;:L — Shea':'er‘tical AT' % | EET*EALT%i%é(ITengon
Humber of attachments per module: o 1Moduleds 7= D MDFastenerA i (Double Sheardig& (3245)
Fastener®s®fE , oA s s
Minirurm attachmentimeter rminar if threads in shear): FaStener1§ (Shear@iﬁé(iﬁg §)

<

Attachment material:| LTS (Su): <!
Vertical acceleration 20%mass: 0.0CE+00 M

Fastener tensile Mo Fasteners*UTS*pi*r"2:  0.00E+00 2D,

Fastener#A#l - UTS

HOIW D

ModulefllDs&aE / ModuleDEXD FITEDHNEZE - MR DBZSIIES
< Tension : #FEDOER/IVWER(D W S+ - /R)L hEESE) - MR (IR)L MR

Module pullout thickness or thread depth at attachment: i BLAME,

--Fullout--Attachment perimeter or thread circumference: T AN, Y= AN :
Module material:| | Shear <— BLAME Shear : iﬁm(iEdge Distance

Module pullout: Shear*Thickness*Pullout*MNumber; 0.00E+0Q0 20y

ContainerfllOs&E

Module Structure®#t#} - UTS
Container@EX D FFEBDRAE - MR DIFEIIES

Caontainer pullout thickness or thread depth at attachment: < BLAME, . “ e . N y
--Pullout--Attachment perimeter or thread circumference: <R BLANE Tension : ,%ﬁ?ﬁ%@%/JWH%E(U“J‘DV - 7L l\ﬂﬁ%) ¢ ME;IZ:/(;/—I_\“/ S
Container mater|a|:| | Shear: <A BLAME Shear . i%é(g:Edge Distance

#0001

Container pullout: Shear*Thickness*Pullout*Mumber:  0.00E+00 #0

Container®#4#} - UTS

(" Double Shear Single Shear x2 )
One Attachment (NOT Double shear) B _
Two shear plane 1 DdDFastener(CModulesz 21T T 7z3%5 . ContainerfilldTearout

Attachment 1

If two modules are attached to one Fastener, the tearout strength on the
container side must be 200% or more.

|:> 98Z (3200% A EAE

Attachment 2

\ Tearout load x2 )




@ Module Attachment /SERD
F.10.3.2b Mechanical Cover and Lid Attachment _ ModulesdEE LA

F.103.2 Lid attachment equivalent to weld HH UAmEEEA FastenerdE AU T T BI55(dShear
Module removal Frgnﬂr:ﬂznfr;t;::;rs — Vertical mk % | EE_CR(/Téi (ITGﬂSlon
Fastener®i&fE N . B AFastenerfEiEmf
axirmurn fastener spacing:
Minirum attachment diameter {minar if threads in shear): FaStener'f:l: (Shear@i;;— (iﬁﬁl§)
Attachment material | TS (5u):
Vertical acceleration 20%mass:  0.00E+00 M €0l .
Fastener tensile UTS*pi*r" 2/ fastener spacing: #DI'I.";D'. DI 201w FaSteneM:Z*_l uts
. ; S v = 2.3 B A\ [+47T

L|d/Cover'f,H\u0)g§§ LId@HR D'f—_ﬂlj'l:llzd)m,; lﬂ;ﬁ;? /@iﬁ (g:/Ké

Tension : fEfEDOER/NINER(DY S v - 7NL MEESE) - MERZ(IRIL MR
Shear : #55(3Edge Distance

Lidoo##sl - UTS
Container@EX D FFEBDRAE - MR DIFEIIES

Tension : fEfEDOER/NNER(DY S+ - 7NL REESE) - MERZ(IRIL MR
Shear : #Z5&(dEdge Distance

Container®#4#} - UTS

Lid pullout thickness ar thread depth at attachment:
--Pullout--Attachment perimeter or thread circurmference:
Lid material:| |  Shear D 1=
Lid pullaut: Shear*Thickness*Pullout/Spacing: #0101

Containerfillos&E

Container pullout thickness or thread depth at attachment:
--Pullout--Attachment perimeter or thread circumference:
Container material:| |  Shear
Container pullout: Shear*Thickness*FPullout/Spacing: 20T

Weld Steel UTS

0.9 mm x 300 MPa x 50% = 135 N/mm [ = DModulesfifE /535 (32027 LI (325 }

fhickness of Steel wall Interval welding This Attachment way won't be permitted in 2027 or later

The Equivalence to the strength of a welded joint F.10.2.5.a
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® Wall and Floor -/SE;:’

BLANK Walls And Floer (" Corner Attachment  Modules Tubing Exoskeleton )

Structure may be added between or around modules to define a rectangular structure.
& 1-tube thick exoskeleton with a direct load path around the perimeter of the assembled modules may be used to define

the structural limits and comers.— F,.10.5.6 Corner Attachment: definition of corner \

EV.4.3.5- ?l I!!!I!

Any opening, including pressure relief valves, must face away from the driver. \ TBC 10Attach_ > 8AttaCh j
F.10.2.1 MINIMUM TRACTIVE BATTERY FLODR
BLAMNE
F.104.3 All module floor sections == 75% area: BELA
F.10.2.1 Tractive Battery Floor Constructl'on:l =]
Steel: 1.25mm (0.04%in), Aluminum: 3. 2mm {.125in): mm =]
Material Used: B
Panel thickness: i} mm A B / . — Area . A . \

F43.2.4d 50% < Core < 100%:_ Typo Corethickress:[ |mm N/ A FE' S S5 » {10pening

Scaling option, layup repeats: Outer skin thickness: Layup mrm T8 M Od u Ie:@my TBC /'

Scaling option, layup repeats: Inner skin thickness: Typo mrm T8 M d I

' - oaulus
AModules AOpenmg
F.10.2.2 MINIMUM TRACTIVE BEATTERY WALLS
F.10.4.3 All module wall sections == 75% area: T~ AModuleS Openlng .
F.10.2.2 Minirmum Wall Constructl'on:l .
Steel: 0.90mm (0.035in), Bluminum: 2.3mm (0.090in) rmrm “ .
Aopening|lEModule & BN O
Panel thickness: ] rmrm M B < . “ .

FA.3.2.d 50% < Core <2 100%: . Typo Corethickness::mm N;F\ Efd\j tb\%ul}ﬁttjt\‘ﬁb\ Area 'AMOduleS

Scaling option, layup repeats: Outer skin thickness: Layup mrm M A .

Scaling option, layup repeats: Inner skin thickness:_ Typo mrm SR Only Overlap part Of MOdUIeS & Openlng

—_ azy s =
MINIMUM TRACTIVE BEATTERY COVER/LID Wa ” (L_ j k/ \t (g:ﬁu 'féEE%ETEHﬂI L/Hﬁ/J \1E%ljj
| >, \ B — o d
No tractive battery holes with line of sight to driver: ({-md)E EXD J / \/ E \J I\%j:E/TO) — & )
F.l04.3 A1l module cover sections == 75% area:| H H H
P active Borters L] For walls, describe the minimum cover rate of 4 sides.
Steel: 0.90mm (2,035, Aluminum: 23 (0.0901): (Screenshot must be attached for other sides)

- J

Panel thickness: 0 mrm

FA.3.2.d 0% < Core < 100%:  Typao Core thickness::mm
Scaling option, layup repeats: Outer skin thickness: Layup mrm
Scaling option, layup repeats: Inner skin thickness: Typo mmm




® Wall And Floor Joining /SERD

®Material Spec.
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Floor
Lid / Cover

®TBC @Module ®Module
General Structure Attachment

@ Wall And Floor Joining




® Wall And Floor Joining /SERD

BLANK Wall And Floor Joining —ARE7RLIdDIB S
In a nominal top lid arrangement: nga | | FEﬂd)FEﬁ ki‘g}%(;%wa | |G)é_|%_ (:j\j btd)%‘u’é
& vertical stitch weld ar equivalent is required along the full height at each end of each wall. Wa | | - F|OOI"FEﬁ@FEﬁ R‘;g}%(;@}% (:5‘(\1 L/t@%“é

& stitch weld or equivalent is required along the full length of each wall to the floor.

This includes interior and exterior walls. Wa | | (;Interna I/EXterna Iﬁjlj_ t :Biﬁt éfd: (lj-n(i‘rd: BUL \
If different joining methods are used in different areas, fill out this section for each, and screenshot, F. 10 . 3 . 2b le/coverd)?ﬁﬁﬁﬁ%(;Module Attachment“@%‘f%iﬁ@d)_@mg

Vertioal woll|oming method: e F.10.3.2b Lid/Cover fastening is already Evaluated at Module Attachment

F.10.2.3
Average unit strength of 0% weld, 0.9mm wall: 135 M rarm
F.10.23.b Fastener shear capability: M
| . N Z 4TI EHFH B TE
Maxirurn fastener spacing: rarm ET 5} ‘ﬁ b\@ (3:
Ny — > < d\ g - /. O) EIF \
R\Y S
" TNETNTIER LS hotZz A D{J (7D 5
F.1l0.23.h Fastener shear / spacing == Unit baseline: n n 4/E52 Cree n S Ot 7N
--Tearout--Min fastener spacing or edge dist: mri
--Pullout--Fastener perimeter: i

Tearout shear: Wall shear*2*tearout*thickness,spacing: EINTE EAV TR

Pullout shear: Wall shear*pullout*thicknessspacing: #NSA EIREE MR Fa Stened (j: F. 1 O . 3 , 2b LId/Cover fa Sten I ng & |§J DE1‘%$‘;£

Fasteners must pass through hoth sking of a sandwich panel.

({8 UTearout/Pulloutfm A HEEM =N D)

Fastened is calculated using the same method as F.10.3.2b Lid/Cover fastening

Vertical wall joining method: e (except that both tearout and pullout are evaluated).
Bverage unit strength of 50% weld, 0.9mm wall: 138 i
10.2.3.a At least half the perimeter must be welded: o
Shortest weld == 25mm (1in): rrn

Welded (FiBdER & EvidenceE UCTRIIRI D FE
Welded: The weld length MUST be shown as evidence.

Vertical wall joining method: Bonded
Average unit strength of 50% weld, 0.9mm wall: 135 M/ mm
M
Shear strenath of adhesive (Use 'Fastened' far rivets): an;ﬂmm"2 Bonded (j:ljj §&1IE0)EVidenCE%‘;ﬁ1qOD : t
Fosa 5% adhesive 1 apmgm bone oVETIEP: " Bonded: Evidence of the input values is required.
b5, B*adhesive x averlap == Unit baseline:

Continuous Layup (&CompositeE2
Continuous Layup is only for Composite

Vertical wall joining method:

Continuous Layup
Average unit strength of 50% weld, 0.9mm wall: 138 M/ ram
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