07-1_SES guidance EV Battery Protection

F.3.5-6 Steel Tube

v Tractive Battery Side Protection,
v' HV side Protection, RBHS (EV Only)
v’ Rear Bulkhead (EV only)
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@ Tractive Battery Side Protection ESe

Attach evidences confirming that the entered values are correct.

T.1.6 Heatinsulation requirements apply at operating and failure temperatures.

F.11.2.1 Tractive Battery Side Protection Minimum Tube Used . - - - - '
F3.2.1m Example: 25.4mm x 1.6mm round Size B SR T.1.6.3.b Anair gap no less than 25mm is required between the tractive battery and driver's seat.
F.3.4.1.b Wall thickness: 1.2 mm BLANK - . - - -
Square side: 25 mm BLANK ODJ:D(L_TraCtlve Battel’yt‘/— |\t0)EE§/J \Eﬁﬁﬁ;&lb?égt
Wall thickness: 1.2 mm BLANK Enter the minimum distance between Tractive Battery
~ Square side: 250 mm AN and driver’s sheet as shown in the figure.
Tube cross sectional area (A): 114 mm”2 BLANK
Tube second moment of inertia (I): 8509 mm”4 BLANK

T.1.6.3.b Air gap to driver's seat >=25mm: DLAINNK
Top surface of Tractive Battery Protection:| BLANK
y >=290mm

F.11.1.3 F.11.1.2 HV Components must be within the Rollover Protecti| Akbcwve Tractive Battery Assembly
EV.4.1.3 Outboard wheel motors are the exception. Cables must ¢xit ahead of FH, behind MH.

o

F.11.2.4 From the side, all HVY components must be protected wifh an upper tube, a lower tube,
and a diagonal tube or tubes completely triangulating the upper and lower tubes.

\ 4

=

TROLIC290mmIA ETHDIERI L., Tl izl 55 00mm
Side Protection H'Tractive Batteryf&z FEILDEMIEBICH I EZERITE
Indicate that it is 290 mm or more

or
Indicate that Side protection is above Tractive Battery Assembly




@ HV Side Protection, RBHS E S,

Attach evidences confirming that the entered values are correct.

F.11.2.4 Tractive System components other than Tractive Battery Pack in a position below 350 mm from the
ground must be protected from side impact by structure that meets F.5.16 Component Protection

h_ EH5350mmeERBERD ZKIT/RU. HVA'Side Impact T/RFESNTALERI L
Photographs illustrating the protection of HV from lateral impact not exceeding
350 mm above the ground must be provided.

F.11.2.4 HV Side Protection, RBHS Minimum Tube Used
F.3.2.1.n Example: 25.4mm x 1.2mm round Size B 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): 114 mm”2 BLANK
Tube second moment of inertia (I): 8509 mm”™4 BLANK

GND 'y

EV motor location: BLANK

Top surface of HV System Protection:| ! ANK

>=290mm / Inside Frame Envelope

Above Tractive Battery Assembly Outboard Wheel Motors
BIIREOZEIRL, EVE—Y—DIEEIRRBN DN 22 RI L

EIBEOERIRL, HV system O EOEEIRERRT L Show the EV motor location
Select and Show the Top surface of the HV System Protection




3 Rear Bulkhead /SED

Attach evidences confirming that the entered values are correct.

Tractive battery & Rear BulkheadD&/)\iE &t

F.11.3.1.a Min distance Tractive Battery to Rear Bulkhead?
Tractive Battery Rear Bulkhead Minimum Minimum distance Tractive battery to Rear Bulkhead

F.3.2.1.m Example: 25.4mm x 1.6mm round Size B
F.3.2.1.b Wall thickness: 1.2 mm

Siars st » o Diff Carrier Diagonal ANTREBERICLORLD

Wall thickness: 1.2 mm ; ;
asqtua‘;e ;jz o " gillet Plate Entry fields vary by selection
Tube cross sectional area (A): 114 mm”2
Tube second moment of inertia (I): 8509 mm*4 Rear Bulkhead® _timh'Lower SISE Fimh5290~345mmOEEHCdHDE

The top of the Rear Bulkhead must be within 290~345 mm of Bottom surface of

F.11.3.2 The entire top edge of the upper tube or plate must be between 290mm and 345mm Lower SIS

above the lowest point of the bottom edge of the Lower SIS tube.

Bottom surface of Lower SIS to top Rear Bulkhead edge >=290mm:

Bottom surface of Lower SIS to top Rear Bulkhead edge <=345mm: mm Diagonal Side Impact Member
Top Edge of Upper Side Impact Member
F11.3.2 (completely in zone)
The entire top edge of the upper Rear Bulkhead tube or i
monocoque equivalent must be in the Upper Side Impact Bt ot
Structure zone F.6.4.4 / F.7.5.1 e \g :
2 5
&
Remark : The vehicle may need to be modified if a second year I N T Lower Side Impact Member

AR 26EBEmZRVSGE. EROEENSERISEN®DD



® Rear Bulkhead

/=D

Attach evidences confirming that the entered values are correct.

F.11.3.1.a Rear Bulkhead Tubes Replaced: 3
F.3.3-5 Material:  Steel BLANK
F.3.4.2 Young's Modulus (E): 2.00E+11 Pa BLANK
Yield Strength (Sy): 3.05E+08 Pa BLANK
Ultimate Strength (Su): 3.65E+08 Pa BLANK

(S) 0.00E+00 0.00E+00 Pa

Plate minimum cross sectional area (A): 3.42E+02 mm~”2 BLANK
Plate minimum second moment of inertia (I): 2.55E+04 mm”4 BLANK
Mount Longitudinal Edge to Moment of Inertia Centroid (R):  12.500 mm BLANK
Buckling Modulus E_1*1_1 <=E_2*_2: 5.11E+03 BLANK
Critical Strength S 1*A_1<=S_2*A_2: BLANK
Bending 4*%S 1% 1/r <= 4*S_2*| 2/r: BLANK
Deflection Bending_1/(48*El): BLANK
Energy 0.5*Bending”2/(48*El): BLANK

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.

Number of plate to chassis fasteners:
Fastener Test Load: #DIV/0! N

F.7.8.7 Plate fastener diameter: mm
Plate fastener rated UTS: Pa
Plate fastener shear stregnth 0.577*UTS*A (N): 0.00E+00 #DIV/0! #DIV/0!
Billet plate shear thickness: mm
--Pullout--Billet plate shear perimeter (normal to axis): mm
--Tearout--Minimum - Fastener spacing, edge, or corner (Billet Plate): mm

Plate pullout 0.577*UTS*thickness*perimeter >= Test Load: 0.00E+00 #DIV/0! #DIV/0!
Plate tearout 2*0.577*UTS*thickness*edge distance >= Test Load: 0.00E+00 #DIV/0! #DIV/0!

Chassis shear thickness: mm
--Pullout--Chassis shear perimeter (normal to axis): mm
--Tearout--Minimum - Fastener spacing, edge, or corner (Chassis): mm

Chassis pullout 0.577*UTS*thickness*perimeter >= Test Load: 0.00E+00 #DIV/0! #DIV/0!
Chassis tearout 2*0.577*UTS*thickness*edge distance >= Test Load: 0.00E+00 #DIV/0! #DIV/0!

F.11.3.1.a Min distance Tractive Battery to Rear Bulkhead? BL| T ube
Tractive Battery Rear Bulkhead Minimum Bl = —
F.3.2.1.m Example: 25.4mm x 1.6mm round Size B &l Dift Carmer DEgC'ﬂal
F.3.2.1.b Wall thickness: 1.2 mm BL Blllet F’late
Square side: 25 mm BL
W all thinlnace: 12 mm

®25.4mm. t=1.6mm FzlE. 025mm. t=1.2mm UL/ T THERMIN
JzRear Bulkhead EFEEM _EDsREZIFOEZIBAT DL

Proof of strength equal to or greater than that of a Rear Bulkhead
consisting of a pipe of ®25.4mm, t=1.6mm or (J25mm, t=1.2mm
or larger.

Include all required dimensions.

Differential mounts used

to replace a rear impact Minimum Moment of Inertia (1)
diagonal are expected to might not be same place as minimum
extend “25mm beyond a

tube or monocoque

opening top and bottom.

3Smm Plates replacing all
three tubes must
fully overlap side j
tractive protection. =
L 4x 30kN or 8x 15kN I I
2Smm mounts required. —




® Rear Bulkhead yES<

WrE —IRE— A MOFTEE LTFORMCEDIVWTERL.
ZOTEEELERZIET O RELTIBETRL
REPLACE THIS EXAMPLE WITH YOUR OWN CAD. MOI calculations should be based on the following
conditions and the calculation process and results should
be posted as evidence.

DIFFERENTIAL MOUNTS

l—R R: LONGITUDINAL MEASUREMENT «— R:BrEOFROHSEREITVIEETO
FROM CENTROID TO CLOSEST END EFAmE0AIFEIE

OF CROSS SECTION
< AREA : FHKITO&E/J\FrE
MO MINIMIUM, TOP VIEW CROSS secTion < MTEIZRE-XDMNMOI) @ _FEMERTOR/IME

@FEE

DIRECTION OF REAR IMPACT

— EZEEZEDOAM
LONGITUDINAL .
REAR TO FRONT RFEAMEAHNBEIAN




Fin.
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