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@ Evidence /SED

MountZBA;RUf Tractive Battery. FramezBI;R3 3¢ REZDEISRZ NI T IHE . XFENMDINTHEHRVEND D ZDHEFEBAREEELT
-Mount NumberZfz(ZCorner Name%ZNENIARIBIE ‘N3,
-BEiE 9 3 Tractive Battery AIEFMModules®Structure MmN 34L3(CF 3¢ When attaching a low-quality image, characters may be broken and
Show the Tractive Battery and Frame with Mount unreadable. In that case, it will be treated as impossible to examine.
Show the Mount Name or Corner Name Clearly
Show the Relative Module Structure inside of the Tractive Battery

SEE GUIDANCE IMAGES TO THE RIGHT IN COLUMN DR 1§m*j*sl' ¢ FaStenero)?\_g\\/— h(EVIdenCe)%EﬁD{d‘cj‘
Attach data sheets (Evidence) of the materials
used and Fasteners

Include fastener data sheets.

SEE GUIDANCE IMAGES IN COLUMN DR

Top Front Chassis Mount Top Rear Chassis Mount

Top Front Tractive Battery Mount Top Rear Tractive Battery Mount Bottom Front Tractive Battery Mount

ZNENOTractive Battery Mount OFEN DI N2 ER
Detail material of each Tractive Battery Mount

ZTNENOChassis Mount QNI N BER
Detail material of each Chassis Mount

#EARE 8. RIAN =L T25mmGapZzRI L
Show the 25mm Gap to Side, Rear, Driver

A 4

Tractive Battery®DX,Y,Z~IEN D N2 ER AR=ZNEBDRVZEEE T AZEBRIORMNUTREW
Total X/Y/Z Dimension of Battery Assembly (1BU. EEENRDIFISNBIOEIBEEFRVEDEL TIRNNS)

If there is not enough space, you can add it in the blank space below.
(However, if the judges cannot find it, it will be treated as if it does not exist.)



@ Configuration

Tractive Battery Attachment calculation in SES

Load Based : WHVRB G RAG1INFAD15KNE L D5EE
Minimum 15 kN per location in any direction.

Corner Mount : EE0D1/4*40GDFEEICXU. FREDERETRVWHIEYIEFRDIEESHD
For a load of 1/4*40G of the weight, the specified strength is sufficient,
but the mounting point must be specified.

Mass Based = Load Based Corner Attachment

F.10.5.7 Tractive Battery Pack Attachment - Load Based
a. The minimum number of attachment points depends on the total
mass of the Pack:
Pack Weight Minimum Attachment Points
< 20 kg 4
20-30kg 6
30-40kg 8
> 40 kg 10
b. Each attachment point, including any brackets, backing plates and
inserts, must be able to withstand 15 kN minimum in any direction

F.10.5.6 Tractive Battery Pack Attachment — Corner Attachments
a. Eight or more attachments are required for any configuration
e One attachment for each corner of a rectangular structure of multiple Modules
e More than the minimum number of fasteners may be required for non rectangular
arrangements
Examples: If not filled in with additional structure, an extruded L shape would require
attachments at 10 convex corners (the corners at the inside of the L are not convex);
an extruded hexagon would require 12 attachments
b. The mechanical connections at each corner must be 50 mm or less from the corner of
the Module

c. Each attachment point must be able to withstand a Test Load equal to 1/4 of total

mass of the Tractive Battery Pack accelerating at 40 g

Understand and decide the Rules of Mounting Method.




@ Configuration (Mass Based) VESe

M a SS Ba Sed = Loa d Ba Sed TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount
. BLAK |

BLANK /)
F.10.5.7 Tractive Battery Pack Attachment - Load Based Intersection of fastener axis and fastener shear plane.
the front/rear planes of the battery modules: mm
a. The minimum number of attachment points depends on the total the top/bottom planes of the battery modules: mm
the left/right planes of the battery modules: mm
mass of the Pack: Total Surface Offset, zero for an internal hardpoint: 0 mm
. .. . Mount material (Tractive Battery skin if directly mounted):|
Pack Weight Minimum Attachment Points Young's Modulus (£ FN/A—Pa
<20kg4 e L
20 - 30 kg 6 Entry flelds vary not include core: mm @
A corner distance: mm
30 -40 kg 8 by SeIeCtlon in double shear): T q
40 ka 10 astener shear diameter: mm raCtlve
- ANBEGBRICLORES e e 5 Battery
b. Each attachment pomt, lnCIUdlng any brackets, baCkIng plates and Pullout--Min total perimeter of washers or inserts on one surface: mm Mount

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
Thread pullout min(UTS)*face_thickness*pi()*minor_r"2:  #N/A  #N/A

inserts, must be able to withstand 15 kN minimum in any direction

kWh Cellkg Modules Total mass of all modules: kg BLANK MOUNT GEOMETRY - "I'_:'ZACT'VE BATTERY SIDE
0.00 0 0 Total tractive battery mass: kg BLANK Mount cross section on tractive battery skin: @
F.10.5.6 Corner attachment test load: T N each Mount thickness (B): mm
F.10.5.7 Mass based min attachment number: 4x at 15000 N each N Mount length (L): mm Mount
Minimum gusset thickness (T): mm
Minimum gusset height normal to mount face (H): mm Geometry
F.3.5 0.0 15000N Bending in shear M*y / | < Su: H
I\/Iounting Method Mass Based EQ #N/A 0.0 15000N Bending normal M*y / | < Su: TraCtlve
Test Load.'=5mu —_ - EQ #N/A Parabolic shear 3*Test Load/2*area <= Shear: Battery
Battery mount symmetry Changes section names. BLANK TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface SIDE
Chassis mount symmetry: Chan, ~=nes. BLANK
T ——— ——— Front/Rear
Top/Bottom
Left/Right
Mone




@ Configuration (Corner Attachment)

Corner Attachment

F.10.5.6 Tractive Battery Pack Attachment — Corner Attachments
a. Eight or more attachments are required for any configuration
e One attachment for each corner of a rectangular structure of multiple Modules
e More than the minimum number of fasteners may be required for non rectangular
arrangements
Examples: If not filled in with additional structure, an extruded L shape would require
attachments at 10 convex corners (the corners at the inside of the L are not convex);
an extruded hexagon would require 12 attachments
b. The mechanical connections at each corner must be 50 mm or less from the corner of
the Module
c. Each attachment point must be able to withstand a Test Load equal to 1/4 of total
mass of the Tractive Battery Pack accelerating at 40 g

kWh Cellkg Modules Total mass of all modulek: ke BLANK
0.00 0 0 Total tractive battery mask: g BLANK
F.10.5.6 Corner attachment testload: =~ 0 N each
F.10.5.7 Mass based min attachment number: 4xat 15000 N each
Mounting Method:|f Corner Attachment EQ
Test Load: U N EQ
Battery mount symmetryl | ¢ “lgON NAames. BLANK
Chassis mount symmetry (| Front/Rear  fion names. BLANK
Top/Bottom
Left/Right

mm TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount
BLANK
mm Intersection of fastener axis and fastener shear plane.
the front/rear planes of the battery modules: mm
the top/bottom planes of the battery modules: mm
the left/right planes of the battery modules: mm
F.10.5.6.b Total Surface Offset, zero for an internal hardpoint: 0 mm
Mount material (Tractive Battery skin if directly mounted):
Young's Modulus (E):  #N/A  Pa
Ultimate Tensile and Bending Strength (S):  #N/A  Pa
Shear:  #N/A  Pa
--Pullout--Face thickness, do not include core: mm
--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm
Number of fasteners used (2x if in double shear):
Fastener shear diameter: mm
Threads in shear:
Fastener UTS: Pa
--Pullout--Min total perimeter of washers or inserts on one surface: mm
F.10.5.6.c --Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 0.00E+00
--Pullout--Mount shear*thickness*perimeter >= Test Load: ~ #N/A  #N/A #N/A
--Tearout--Mount shear*thickness*edge distance >= Test Load: ~ #N/A  #N/A #N/A
Thread pullout min(UTS)*face_thickness*pi()*minor_r*2:  #N/A  #N/A #N/A
MOUNT GEOMETRY - TRACTIVE BATTERY SIDE
EQ :
Mount cross section on tractive battery skin: N/A
Mount thickness (B): mm N/A
Mount length (L): mm N/A
Minimum gusset thickness (T): mm N/A
Minimum gusset height normal to mount face (H): mm N/A
F.35 0.0 ON Bending in shear M*y / | < Su: N/A
#N/A 0.0 ON Bending normal M*y / | < Su: N/A
#N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A
TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface
EQ
Tractive Battery skin at tractive battery mount: 0 N/A
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
0 mm N/A
F.10.5.8.b N/A
mm N/A
. N/A
Entry fields vary "
N/A
= Pa N/A
by selection W
0.00E+00 N/A
R _ #N/A - #N/A N/A
ANEB@EIRCLDERSD _avn v wa
mm N/A
0 mm N/A
N/A
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
N/A
mm N/A
mm N/A

N/A

Tractive
Battery
Mount

@

Mount
Geometry
Tractive
Battery
SIDE

©),

Tractive
Battery
Mount
Tractive
Battery
Skin
interface




Tractive Battery Mount, Chassis Mount

/=D

SOME OF THE POSSIBLE COMBINATIONS AND TERMINOLOGY

Mount on Acc. &

Chassis
Mount

Direct

mount Mount on Acc. & Mount on Acc. & Mount
10 Ace. & Mount on Tube on Structural Panel Flush Monecoque
Tube

. Tractive
» Battery
Mount

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

L]
]

BLAN

s

Chassis M
i = |

= E
=
=




@ Tractive Battery Mount 1-5 S

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

BLANK [BatteryPIMModulesiif |&£[ Tractive Battery Mount - Chassis Mount& D |
1 Intersection of fastener axis and fastener shear plane. EQ EONERG %

Outside_Jthe front/rear planes of the battery modules: Position of “Modules end in battery” and “fastening point of Tractive Battery
Outside |the top/bottom planes of the battery modules: Mount to Chassis Mount”.

Outside |the left/right planes of the battery modules:

SEt, ZEr0 107 an nternal narapoint.
Mount material (Tractive Battery skin if directly mounted):| | EQ NIV RIUHSEESNOIVS ETOIRRE

_ _ Young's Modulus (E):  #N/A  Pa Distance from bolt hole to nearest edge
Ultimate Tensile and Bending Strength (S):  #N/A  Pa

Shear:  #N/A  Pa

F.10.5.8.b --Pullout--Face thickness, do not include core:
--Tearout--Minimum - Fastener spacing, edge, or corner distance:
Number of fasteners used (2x if in double shear):

Fastener shear diameter:

Threads in shear:

Fastener UTS:

BAREDRTED : Yes, BAKITENIERSED : No
Threaded shear plane: Yes, Unthreaded shear plane: No

MURDFEE Bolt strength

--Pullout--Min total perimeter of washers or inserts on one surface: S Chassis Mount ¢Df##E T Tractive Battery Mount’i’d/uliﬁb:)éfwzk(/‘ﬁ)bl\/\‘y KDy
F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 0.00E+00 S 2y R = UNDIEES
~-Pullout--Mount shear*thickness*perimeter >=Test Load:  #N/A  #N/A #N/A Minimum circumference of the object (bolt head, washer, collar) that can

--Tearout--Mount shear*thmkness edge distance >= Test Load:  #N/A  #N/A #N/A shear the Tractive Battery Mount in connection with the Chassis Mount
3 ace thickness*pi()*minor r*2:  #N/A  #N/A #N/A

*Normal case: Dimensions to be entered into Min total Perimeter
XIBEDISZS : Min total PerimeterA A1 95~k

> Note that if a collar with a small diameter is inserted between Tractive

ZOIYI A HNE TR AR BED Battery Mount and Chassis Mount, the outer circumference of the collar
DOBEEHTVNET may become the Min Perimeter.
: Check the strength of the Tractive Battery Mount & Chassis Mountff(CIRD/NEWHS—ZIEDIBE(EEDHST - DIVEHMIn
: part to be sheared at the Perimeter(c B3 EN %20 TER
. l outer circumference of the . £ the pracket is directly female threaded, enter the circumference of the
Tractive ' washer. bolt diameter and enter the thread depth for Thickness.
Battery (This is a general female thread pullout strength calculation.)

T3y NMCEEIERU Y I5E [} NILMEOERZA L. ThicknessIC@RQUEBRSEATITS  (—H%HEY

Mount “ bk
RIEERUBIIREEDFTECRS)



® Tractive Battery Mount - Position PESe

BLANK

EEBE 1 REFDDOModulesfFiEmBIDIEBEZ AIDTE

|I“I+ - - (] () 3 21al= A ~1ala - 2lal= ar=y= alkzlal= EQ _ \ N , \
Outside |the front/rear planes of the battery modules: mm (élr:ﬂ}Between(LE%E(&(&(&@D‘%QL\)
Outside |the top/bottom planes of the battery modules: mm Distance: Enter the distance between the nearest
Outside |the left/right planes of the battery modules: mm

Modules < Conclusion point.
(It is almost impossible for all of them to be Between)

Exp: How to choose Outside, Between

Tractive Battery
Forwa rc‘l/ Forwa rcl/

Mount Position
—
Module

Forward /

\/

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

Bt : S (EModuleLDERIRDT
Front/Rear — Outside

LTF : #E IR ZFModuledD
HFEDT
Top/Bottom — Outside

EfR : fFEsEModuleDBERDT
Left/Right — Outside

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

At : S (EModuledrs
Front/Rear — Between

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

ER : fitEm(EModuledDEERDT
Left/Right — Outside

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

A : fEfS(EModuleLDERIRDT
Front/Rear — Outside

LTF : fEfEREERRD I Modulekh
FROT
Top/Bottom — Outside

KR : fFiEm(EModulenfE
Left/Right — Between




® Tractive Battery Mount — Mount Geometry _sc2

MOUNT GEOMETRY - TRACTIVE BATTERY SIDE
EQ

Mount cross section on tractive battery skin:

/A
IN/ A

Mount thickness (B):

Mount length (L):

Minimum gusset thickness (T):

Minimum gusset height normal to mount face (H):

F.3.5 0.0 15000N Bending in shear M*y / | < Su:
#N/A 0.0 15000N Bending normal M*y / | < Su:
#N/A Parabolic shear 3*Test Load/2*area <= Shear:

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

<U-Shape

<~L-Shape

Decide by referring to the sample below

or the input example attached to the SES.
TEROY> FISESICRATESNIEA D BIZSE(ISROBE

<U-Shape

<Single Layer

<Rectangular Tube

<H-Shape



® Tractive Battery Mount — Mount Geometry _s&2

These are the shapes of the mounting surface

to Tractive Battery or Chassis side_ _
Tractive BatteryEfz(dChassisflINOEUYSEDAAR TS

Include all required dimensions. Include all required dimensions.

|
L
l L | — THE CROSS SECTION IS MEASURED WHERE THE MOUNT
| m | T CONTACTS THE ACCUMULATOR OR CHASSIS SURFACE
5| | |
I_I l . 3 k T
t
| L | L ]
| — | == |
B | J
THIN SHEET METAL FLANGES WILL NOT CARRY THE TEST LOADS U
THE CROSS SECTION IS MEASURED WHERE THE MOUNT 35
CONTACTS THE ACCUMULATOR OR CHASSIS SURFACE e
CROSS SECTION SINGLE LAYER S H's:APE H-SHAPE
MOUNT THICKNESS (B) B (8) 2 (B) (8) B
MOUNT LENGTH (L) L (1) - (L) | average(l1,12) (L) L
MINIMUM GUSSET THICKNESS (T) L (T) | min(71,72,73,74) (T) | min(71,72,73,74) (M | 0.5x min(T1,72)
MINIMUM GUSSET HEIGHT (H) B (H) | min(H1,H2) (H) | min (H1, H2) (H) H




® Tractive Battery Mount — Mount Geometry _s&2

These are the shapes of the mounting surface

to Tractive Battery or Chassis side Tractive BatteryEfz(dChassisflINOEUFEDHAR TS
L
REPLACE THIS EXAMPLE WITH YOUR OWN CAD. T
Include all required dimensions. )
i L2
T1 12 H1 T2 T2
THE CROSS SECTION IS MEASURED WHERE THE MOUNT '|' -
CONTACTS THE ACCUMULATOR OR CHASSIS SURFACE H1 | W_K H2
| _"'2 — e e {—
, B ra | B
L : L
E].... T1 | 2 U I_I I_l
B1 | 11
H H U-SHAPE U-SHAPE
] = (8) 9 (8) =
B L B2 - (L) L (1) | average (11,12)
U | ‘ (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) H i (B) min(B)
(H) H (H) H L L
i | — - (M min (T)
— B Sl . B (H) min(H)
U




3 Tractive Battery Mount — Wall

/=D

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface
EQ

Tractive Battery skin at tractive battery mount: | Exterior Wall €= a N/A
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
0 mm N/A
F.10.5.8.b N/A
X mm N/A
Entry fields vary
= mm N/A
by selection A
ABDIEB(LHERICEDERS Pa N/A
mm N/A
0.00E+00 N/A
#N/A  #N/A N/A
#N/A  #N/A N/A
|:|mm N/A
0 mm N/A

Mount%Tractive BatteryDfaJL(CEUT (D NEIR
m Select where to mount the Mount on the
Floor Tractive Battery

Welded Continuous(d Monocoquet H|DH U
Bonded Continuous for Monocoque or shaved.

Continuous

BHERZAT

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

Bonded — If the mount is bonded.
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 — MountZigigEJd 3158

Bonded — MountziEgd3i58
IBETIDMBE (BART &T-Peeli@E). EEMmE
BEEIIOIVEE. EBEUIZContainerdt e /ERDES%Z A /D

Continuous — —{slkEDIZE
MountZfAZIROMountE%Z A

N
]

RiiE

L b

K ContinousDig&

J CenterlineEz AN
— Enter Centerline
length




® Battery Mount Wall - Bolted e S

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface

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

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

Tractive Battery total skin/wall thickness: 0 mm
F.10.5.8.b Mount interface with tractive battery: Bolted | EQ
--Tearout--Min fastener spacing, tractive battery 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 BLANK
Fastener shear >= Test Load: 0.00E+00 EQ
Tractive Battery Pullout >= Test Load:  #N/A  #N/A #N/A
Tractive Battery Tearout >= Test Load:  #N/A  #N/A #N/A
I:Imm N/A
0 mm N/A

Min Total Perimeter of ~ &l
Skin(wal)ZEAMULS3=/IMNEAE

TubeDiHE - DvIv9ER (Backing PlateDizad)
- Bolt Head / NutZ2mEmOVEE
- Mount @ SkinéDiEfMERIEE
— O DE/IME

MonocoquelF - 4125 —bD4ME
- Tractive Batter Mount @ SkintD¥EfEE41E
- Backing Plate O4+EE

— O ODER/IME

To fasten Mount to Tractive Battery Wall with
bolt and nut

CDIVIYINET, BARTT 28R Do
BZzHTVWET

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

Skin
W

&=/\VIMNEN—ZESE L
The smallest perimeter
is the weakest.

TB Mount

Min Total Perimeter of ~:
Minimum perimeter of skin (wall) that can be
sheared.

In case of Tube

- Outside circumference of Washer (also in case of Backing Plate).

- The circumference of the bolt head/nut seating surface.
- The circumference of the contact area with the skin of the mount.
— Minimum value in the above.
In case of Monocogue

- Outer circumference of insert.
+ Outer circumference of Acc. Mount in contact with Skin
- Outer circumference of the backing plate

— Minimum value in the above




@ Chassis Mount 1-5 /s

Where fastener passes through to Tractive Battery Mount

CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount T - _
Offset Mounts HRD{TJLT*%E (Flg . 1) -
Flush wonocoque |- Mounting structure (Fig.1)

Chassish*5Tractive Battery Mounté DS mE COEEBE (Fig.2)

Intersection of fastener axis and fastener shear plane.
Review sections below: mounts per tube, bending if fastener shear is offset.
Offset from composite panel or radially from tube surface: mm

Mount material (Composite skin for internal hardpoint): N/A . . . . . .
(Comp Young's Modulus e A Distance from Chassis to junction with ACC Mount (Fig.2)
Ultimate Tensile and Bending Strength (S):  #N/A  Pa N/A
Shear:  #N/A  Pa N/A MOUﬂtO)*ZI'%
--Pullout--Face thickness, do not include core: mm N/A Mount Material
--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm
From Number of fasteners used (2x if in double shear): 0 N/A MountDE &
Bottom Rear Tractive Battery Mount Fastener shear diameter: 0 mm A Mount thickness
Threads in shear: 0 N
Fastener UTS: 0.00E+00 Pa N/A = oS TwI 7= e
--Pullout--Min total perimeter of washers or inserts on one surface:l:lmm N/A Mounto)};_ét\ Hy'f—'l-/ \b bIJ/i_CO)EE;EjE .
F.10.58.a --Shear--0.577*fasteners*UTS*pi*r*2 >= Test Load: 0.00E+00 N/A Mount thickness and distance from mounting hole to edge
--Pullout--Mount shear*thickness*perimeter >= Test Load:  #N/A  #N/A N/A
--Tearout--Mount shear*thickness*edge distance >= Test Load:  #N/A  #N/A N/A Centerl | ne Inserts Flush Monocoque

( )

N\ Tractive Battery Mount

Tractive L,

Battery !

& )

Fig.2 —— ——
LARSY NI EREF1-TRE N - L Py

hBEEFBECATEY I, V \_ J
Offset from composite panel ! =
or radically fromptube s%rface Chassis Mount | -LECEIHIZETOffset Mounts

Fig.1 All others are Offset Mounts.




@ Chassis Mount 1-5 /s

Where fastener passes through to Tractive Battery Mount

CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount

Intersection of fastener axis and fastener shear plane.

Offset from composite panel or radially from tube surface: mm

Mount material (Composite skin for internal hardpoint): | N/A
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 Dy, MountOEABER. 7y MHERO&/IME(Fig.3)
. ~Pullout--Face thickness, do not include core: mm N/A Washer, Tractive Battery Mount shear length, minimum nut
--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm . .
From Number of fasteners used (2x if in double shear): 0 Clrcumference length (Flg 3)
Bottom Rear Tractive Battery Mount Fastener shear diameter: 0 mm
Threads in shear: 0

Fastener UTS: 0.00E+00 Pa

Load

--Pullout--Min total perimeter of washers or inserts on one surface: N/A
F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r"2 >= Test Load: 0.00E+00 N/A @ CDIVIAHNE TEARTIDEFDD
--Pullout--Mount shear*thickness*perimeter >= Test Load:  #N/A  #N/A N/A BEXZFIVIITS
--Tearout--Mount shear*thickness*edge distance >= Test Load: ~ #N/A  #N/A N/A Chassis Mount Check the strength of the part

to be sheared at the outer
circumference of the washer.

&/VINEN —EESE L

Tractive Battery Mount The smallest perimeter is the weakest.

Fig.3 Min-Perimeter of Chassis Mount




@ Chassis Mount 1-5 - Tube Frame

TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12.

Chassis type at mount:

F.3.2.1.m Square side, Size B required:

Chassis tube wall, Size B required:

F.10.5.2.a Number of chassis mounts on this tube:
F.3.4.2

Ultimate Strength (Su):

Acc Moy d:
Tube Length (L): mm
Furthest mount from nearest triangulated node (a): mm
F.10.5.6-7  Tube Max Bending Force (Su*l)/(a*(1-a/L)*OD/2):

https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual

Mount 92EDDTubeD &R
The tube details of mounting point

F.10.5.2b
1ARDTubelBWDfFF3RIEERRChassis Mounts(d 2 BT
Up to 2 Chassis Mounts can be installed on one Tube.

TubeDERE(L)E. J—RhomiafEiERE(a) TRZER
Tube length (L) and proximity to the node (a) See below figure

TubeDHIfREDEE

v' Chassis Mountsh*1 Tubell2h\FdrdE.)— RTDE—X> MR KR ERB T8
PREBINFRIE) — RICGERIFBIENEELL

v —FH%/)-RIGRIFTSE. TubellF1RIEIFERBZDTEEZLICL. EIHFHD
Chassis Mount(CDWTEEih g3

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.




@ Chassis Mount — Mount Geometry _s&2

MOUNT GEOMETRY - CHASSIS SIDE

EQ
Mount cross section on chassis surface: | N/A
Mount thickness (B): mm N/A
Mount length (L): mm N/A
Minimum gusset thickness (T): mm N/A 3 .
Minimum gusset height normal to mount face (H): mm N/A Same as Tractive Battery Slde-
#N/A 0.0 15000N Bending in shear M*y / | < Su: N/A : H H
A L5000N Boncieg marmat Moo /1 < o A Refer to the guidance for inputting the data.
#N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A

MOUNT GEOMETRY - TRACTIVE BATTERY SIDE
EQ

Mount cross section on tractive battery skin: |(-‘H1"9°F——-—__De(:|de by I‘eferl'll'lg tO the Sample be‘ow
Mount thickness (8- i or the input example attached to the SES.
Mount length (L): mm r\l_.-“f‘\
Minimum gusset thickness (T): mm MN/A —F.@U/jJL@SESfL%HEnK}\;U@JE%‘%'L&&)’&L&

Minimum gusset height normal to mount face (H): mm M A

F.3.5 0.0 15000N Bending in shear M*y /| = Su: M,/ A
HNJA 0.0 15000N Bending normal M*y /| < Su; M/ A
HN/A Parabolic shear 3* Test Load/2*area <= Shear: N/ A

«U-Shape «U-Shape «Rectangular Tube

- «<H-Shape
fataNEEE <Single Layer




@ Chassis Mount - Offset Mount

/=D

Offset Mounts Ffzl& Centerline Insertsh Flush MonocoqueT Offset=0 MiF&(E, Chassis-Chassis Mount

BEOHREZETHEID

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

Chassis-Chassis Mount.

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: 1.73E4+08 Pa

Chassis skin/wall thickness: mm

).5.8.b Mount interface with chassis:

Entry fields vary oy
by selection mm

ANEBBRRCLORLD .

0.00E+00

.0.1.5 N/mm”2
.0.1.5 N/mm”2

5.5.3

Steel Unwelded

Steel Welded

6061-T6 Unwelded
6061-Ta Welded

Other Unwelded

Other Welded

REMAME F4.3 Composite

Eolted

Bolted
Welded
Bonded

Continuous

® Tractive Battery Mount — Wall

=

Floor

F10585

Welded
Bonded
Continuous

Entry fields vary
by selection

ANHERBRICIDRLS

MountZE Tractive Battery OTHLCE I B4R
Select where to mount the Mount on the
Tractive Battery

Continuousld MonocoquetBINdL
Continuous for Monocoque or shaved.

welded — For welding a Mount.
Enter the length of the weld.
Bonded — If the mount is bonded.
Enter the strength of the adhesive (shear & T-Peel),

Welded — Mount®BEISIES
BEEEAD

Bonded —= Mount#i£59 5185
EEEI0EE(EAAT-PecliEE). ESERE
EEIAEER. BB UContainerdt 2/ FEOEZE AN

Continuous — —KHRERDIES
MountEFAROMountSE AT

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.

Continouselly

s N, EEnteiema A1
Enter Centerline
length




@ Chassis Mount — Centerline Insert e S

Centerline InsertsTOffset=00i%&(E F.3.4.3 Welded Inserts>—hD[Welded Tube Insert] TiE%RY,
If Offset=0 in Centerline Inserts.
F.3.4.3 Indicate the strength in [Welded Tube Insert] on the Welded Inserts sheet.
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Fin.
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