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Clear entry cells if unused.

F.10.4.4 THE CONTAINER WALL OR FLOOR NEEDS TO BE SANDWICHED BETWEEN A MOUNT TRACTIVE BATTERY CONTAINER FLOOR: 0 0 mm CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount Clear entry cells if unused.

AND A MODULE OR OTHER STRUCTURE.

TRACTIVE BATTERY MOUNTS MAY NOT BE ON UNSUPPORTED WALL OR FLOOR SECTIONS.TRACTIVE BATTERY CONTAINER WALL: 0 0 mm Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. N/A

F.10.5.6.a For tractive battery mounting, the SES considers the modules as one solid block. Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the  battery modules: mm N/A Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. N/A

Most likely, your modules are basically rectangular. Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm N/A Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm N/A

Most likely, all the modules in the tractive battery form a larger rectangle. (EXAMPLE K2) kWh Cell kg Modules Total mass of all modules: kg BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: 6 mm N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A

If it's not a rectangle, structure may be added to make it rectangular. 0.00 0 0 Total tractive battery mass: kg BLANK Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 6 mm N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

Or maybe it's an L-shape made of two rectangles. F.10.5.6 Corner attachment test load: 0 N each Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

F.10.5.5 Start by imagining the modules as a block with planar surfaces. F.10.5.7 Mass based min attachment number: 4x at 15000 N each #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ 2.00E+11 Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

We encourage you to engineer the tractive battery and chassis for F.10.5.6 corner attachment. #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ 3.65E+08 Pa N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A

Due to better moment reaction with mounts at all corners, the required test load for #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ 2.11E+08 Pa N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A

corner attachment mounts is reduced compared to F.10.5.7 load based attachment. (K2) Mounting Method: BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A

Tractive Battery mount sections are broken into three subsections. Test Load: 15000 N EQ --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A Top Front Tractive Battery Mount Fastener shear diameter: 0 mm N/A Top Rear Tractive Battery Mount Fastener shear diameter: 0 mm N/A Bottom Front Tractive Battery Mount Fastener shear diameter: 0 mm N/A Bottom Rear Tractive Battery Mount Fastener shear diameter: 0 mm N/A Tractive Battery Mount 5 Fastener shear diameter: 0 mm N/A

F.10.5.6.b Section 1: Main tractive battery fastener location and fastener interaction with mount. Battery mount symmetry: Changes section names. BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): N/A Threads in shear: 0 N/A Threads in shear: 0 N/A Threads in shear: 0 N/A Threads in shear: 0 N/A Threads in shear: 0 N/A

Use 0 for internal hardpoints. Chassis mount symmetry: Changes section names. BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A

Where the fastener is in shear, at the centerpoint, what is the minimum distance to the Threads in shear: BLANK Threads in shear: BLANK Threads in shear: BLANK Threads in shear: BLANK Threads in shear: N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A

structure of the modules in the X, Y, and Z views? Fastener UTS: Pa BLANK Fastener UTS: Pa BLANK Fastener UTS: Pa BLANK Fastener UTS: Pa BLANK Fastener UTS: Pa N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A

 "Outside" shows where the mount is sticking out. (In front, to the left, above, etc.) --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A

Any "outside" measurements count towards AA65, "Total Surface Offset", which is the F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A

minimum lever distance from the fastener shear plane to the module structure. --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: 0.00E+00 N/A

Any "between" measurement is where the mount is between two planes. --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: 0.00E+00 N/A TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12.

Also checked: fastener shear, pullout, and tearout from the tractive battery side. Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: 0.00E+00 N/A

Section 2: Geometry to react bending moments. Chassis type at mount: BLANK Chassis type at mount: BLANK Chassis type at mount: BLANK Chassis type at mount: BLANK Chassis type at mount: N/A

If the mount is sticking out, it has to have sufficient bending strength. MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE BLANK BLANK BLANK BLANK N/A

IDEALLY, BATTERY AND CHASSIS MOUNTS HAVE THE LOWEST OFFSET AND BENDING POSSIBLE. F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm N/A

Examples to the right show how to find the measurements for sections, Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: EQ Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm N/A

using the footprint of the mount on the skin. Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: N/A

Sufficient bending strength is needed for the fastener trying to move around its axis, Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm BLANK F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa N/A

gusset thickness parallel to the shear plane. Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm BLANK Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 N/A

Sufficient bending strength is needed for the fastener trying to move ALONG its axis, Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm N/A

gusset thickness parallel to the axis. F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.4.2 0.0 15000N Bending in shear M*y / I < Su: BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm N/A

Section 3: Mount attachment to the tractive battery container. #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A 3.65E+08 0.0 15000N Bending normal M*y / I < Su: BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): N/A

If the mount sticks out from the tractive battery, the mount has to attach to the container. #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A 2.11E+08 Parabolic shear 3*Test Load/2*area <= Shear: BLANK https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual

Mounts may be bolted, bonded, welded, or continuous material. (AA100)

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE

F.10.5.2.b MOUNTS PROHIBITED ON SH, MHB, AND PORTIONS OF MH ABOVE LONGITUDINAL STRUCTURE.

Tall packs will also have more difficulty passing the tilt test, IN.9.2.2. Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: EQ Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A

F.10.5.2.a MAXIMUM OF TWO MOUNTS ON A CHASSIS TUBE BETWEEN TWO TRIANGULATED NODES. #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa #N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A

Chassis mount sections are broken into four subsections. #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa #N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A

Section 4: Main tractive battery fastener to chassis. #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa #N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A

Same ideas as Section 1, just on the chassis side instead of the tractive battery side. 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A Tractive Battery total skin/wall thickness: 0 mm BLANK Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A

How far does the mount stick out from the chassis at the point where the fastener is in shear? F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b Mount interface with tractive battery: EQ #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A

Welded inserts on the centerline of Size B tubes automatically meet 15kN requirements. mm N/A mm N/A mm N/A mm N/A --Tearout--Min fastener spacing, tractive battery edge, or corner distance: mm BLANK #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A

Section 5: For a tube frame section, a bending check on the tubes themselves. N/A N/A N/A N/A Number of fasteners used: BLANK #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A

For 2026, the SES committee will not be overly concerned with tractive battery tube CHECK mm N/A mm N/A mm N/A mm N/A Fastener shear diameter: mm BLANK

values if the rest of the design is reasonable. It was included to help student teams consider N/A N/A N/A N/A Threads in shear: EQ

whether there could be a better location for their chassis-side mounts. Rather than randomly Pa N/A Pa N/A Pa N/A Pa N/A Fastener UTS: Pa BLANK

placing one or more high load requirements in the middle of a span. And hopefully take any mm N/A mm N/A mm N/A mm N/A --Pullout-- Min total perimeter of all washers or inserts on one surface: mm BLANK Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A

reasonable steps for improvement. Designing a strong mount without paying attention to 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A Fastener shear >= Test Load: 0.00E+00 EQ #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

the underlying structure is not good engineering. #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A Tractive Battery Pullout >= Test Load: #N/A #N/A #N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

Section 6: Geometry to react bending moments, same ideas as Section 2. #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A Tractive Battery Tearout >= Test Load: #N/A #N/A #N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

Section 7: Mount attachment to chassis, same ideas as section 3. mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A

If the mount sticks out from the chassis, the mount itself has to attach to the chassis skin. 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A

All mounts on an tractive battery, even if identical, need to be entered into the SES. N/A N/A N/A N/A N/A mm N/A mm N/A mm N/A mm N/A mm N/A

Identical mounts for multiple packs only need to be entered once. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A N/A N/A N/A N/A N/A

Nearly identical mounts may be entered as highest offset, smallest brace. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A mm N/A mm N/A mm N/A mm N/A mm N/A

For highly asymmetric packs, or more than 10 mounts: Right click and make a copy of this tab. mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A N/A N/A N/A N/A N/A

F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A Pa N/A Pa N/A Pa N/A Pa N/A Pa N/A

F.11.4 IDEALLY, CHASSIS TUBES AND NON-CRUSHABLE ITEMS HAVE 25mm CLEARANCE TO ANY CELLS. N/A N/A N/A N/A N/A mm N/A mm N/A mm N/A mm N/A mm N/A

In the typical location behind the driver, we are concerned with side and rear impacts. mm N/A mm N/A mm N/A mm N/A mm N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A

F.11.2.3 On the sides and rear of an Tractive Battery in the typical location behind the driver, mm N/A mm N/A mm N/A mm N/A 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

create 25mm clearance to any tube or non-crushable object. 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

As of 2026, a buffer is not required above the bottom plane of the chassis. mm N/A mm N/A mm N/A mm N/A mm N/A

As of 2026, a buffer is not required above the top of the Tractive Battery. 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A

T.1.6.3.b A 25mm air gap between the driver and anything mounted on the Tractive Battery is required. N/A N/A N/A N/A N/A

A sidepod Tractive Battery location is strongly discouraged. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A

Side mounted batteries are at risk from front, side, rear impacts, and top impacts. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A

HOW TO TELL IF AN OBJECT IS CRUSHABLE mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A

Imagine crushing the object against the Tractive Battery. F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A

If the Tractive Battery is not damaged, then the object is crushable. N/A N/A N/A N/A N/A

Lightweight, thin bodywork or ducting, soft cooling tubes, individual small-gauge wiring, etc. mm N/A mm N/A mm N/A mm N/A mm N/A

If the Tractive Battery is damaged, then the object is non-crushable. mm N/A mm N/A mm N/A mm N/A mm N/A

Motors, motor controllers, large HV wiring, fans motors and pumps, etc. N/A N/A N/A N/A N/A

F.10.5 Battery Attachment

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E):

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Shear: Shear: Shear: Shear: Shear:

Young's Modulus (E):

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Chassis Mount to Chassis interface Chassis Mount to Chassis interface

EQ EQ

Bolted

EQ EQ EQ

Chassis Mount to Chassis interface Chassis Mount to Chassis interface Chassis Mount to Chassis interface

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Shear: Shear: Shear: Shear: Shear:

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E):

0 0 0 0

Young's Modulus (E):

Exterior Wall 0

EQ EQ EQ EQEQ EQ EQ EQEQ

EQ EQ EQ EQ BLANK

BLANK

BLANK EQ

H-Shape

Shear: Shear: Shear: Shear: Shear:

Shear:

BLANK BLANK BLANK

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Shear: Shear: Shear:

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Ultimate Tensile and Bending Strength (S):

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Shear:

Steel Unwelded Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

BLANK BLANK BLANK BLANK EQ

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E):

Chassis Mount 5BLANK Bottom Rear Chassis Mount EQTop Front Chassis Mount
Additional images may be placed below each section.

EQ

BLANK

BLANK BLANK BLANK BLANK

Top Rear Chassis Mount BLANK Bottom Front Chassis MountBLANK

Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below.

Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section.

SEE GUIDANCE IMAGES IN COLUMN DR

Chassis Mount 5

BLANK

BLANK

Bottom Rear Tractive Battery Mount Tractive Battery Mount 5 Top Front Chassis Mount Top Rear Chassis Mount Bottom Front Chassis Mount Bottom Rear Chassis Mount

BLANKBLANK Configuration

Show all dimensions entered below. Show all dimensions entered below.

BLANK

Additional images may be placed below each section. Additional images may be placed below each section.

mm

BLANK

Bottom Front Tractive Battery Mount

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

Total X/Y/Z dimensions of Battery assembly. 25mm gap to side, rear, driver. Top Front Tractive Battery Mount Top Rear Tractive Battery Mount Bottom Front Tractive Battery Mount

BLANK Top Rear Tractive Battery Mount BLANK

Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below.

Top Front Tractive Battery Mount

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

Bottom Rear Tractive Battery Mount BLANK Tractive Battery Mount 5

Show mounts relative to module structures.

Other Welded 0 0 0.00E+00

Show tractive battery / frame with all mounts. Include fastener data sheets.

Identify mounts by corresponding number / corner name.

2.11E+08

6061-T6 Welded 6.90E+10 1.75E+08 1.01E+08

Other Unwelded 0 0 0.00E+00

Steel Welded 2.00E+11 3.00E+08 1.73E+08
SEE GUIDANCE IMAGES TO THE RIGHT IN COLUMN DR6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08

Doubled skin must repeat

whole layup.

Scroll up if Layup Used

blank.

RENAME F.4.3 Composite #REF! #REF! #REF!

MATERIAL LIST IS LINKED TO

THE MODULES AND

CONTAINER TAB.

Note: Forces are given in Pa, not Mpa or Gpa.

Material E (Pa) S_Ultimate (Pa) Shear (Pa)

Steel Unwelded 2.00E+11 3.65E+08

Explanations 

Material Spec.

Related rules

③ Tractive Battery Mount

Tractive Battery Mount Evidence

④ Chassis Mount

Chassis Mount Evidence

② Configuration

① Evidence

① Evidence
② Configuration  - Mass Based, Corner Attachment
③ Tractive Battery Mount - Battery Mount Shape, Position, Wall
④ Chassis Mount - Chassis Mount Shape, Position, Wall

Battery Mount Position, Geometry, Wall

Chassis Mount Shape, Position, Wall



① Evidence

スペースが足りない場合は下方空白に添付して良い
(但し、審査員が見つけられなかった場合はないものとして扱われる)
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.)

FEA is not accepted anywhere

in the SES or Tech Inspection.

Core Outer Inner

mm mm mm

#REF! #REF! #REF! #REF!

EV - Steel Accumulator Container

For Overnight Storage container.

SEE GUIDANCE IMAGES IN COLUMN DR

Show all dimensions entered below. Show all dimensions entered below.

BLANK

mm

Total X/Y/Z dimensions of Battery assembly. 25mm gap to side, rear, driver. Top Front Tractive Battery Mount Top Rear Tractive Battery Mount Bottom Front Tractive Battery Mount

Show all dimensions entered below.

Show mounts relative to module structures.

Other Welded 0 0 0.00E+00

Show tractive battery / frame with all mounts. Include fastener data sheets.

Identify mounts by corresponding number / corner name.

2.11E+08

6061-T6 Welded 6.90E+10 1.75E+08 1.01E+08

Other Unwelded 0 0 0.00E+00

Steel Welded 2.00E+11 3.00E+08 1.73E+08
SEE GUIDANCE IMAGES TO THE RIGHT IN COLUMN DR6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08

Doubled skin must repeat

whole layup.

Scroll up if Layup Used

blank.

RENAME F.4.3 Composite #REF! #REF! #REF!

MATERIAL LIST IS LINKED TO

THE MODULES AND

CONTAINER TAB.

Note: Forces are given in Pa, not Mpa or Gpa.

Material E (Pa) S_Ultimate (Pa) Shear (Pa)

Steel Unwelded 2.00E+11 3.65E+08

Show all dimensions entered below. Show all dimensions entered below.

Top Front Chassis Mount Top Rear Chassis Mount Bottom Front Chassis Mount

Show all dimensions entered below.

・・・ ・・・

Mountを明示したTractive Battery、Frameを図示すること
・Mount NumberまたはCorner Nameをそれぞれ明示すること
・関連するTractive Battery 内部のModulesのStructureが分かるようにすること

Show the Tractive Battery and Frame with Mount
Show the Mount Name or Corner Name Clearly
Show the Relative Module Structure inside of the Tractive Battery

使用材料・Fastenerのデータシート(Evidence)を貼り付け
Attach data sheets (Evidence) of the materials 
used and Fasteners

Tractive BatteryのX,Y,Z寸法が分かる資料
Total X/Y/Z Dimension of Battery Assembly 

それぞれのTractive Battery Mount の詳細が分かる資料
Detail material of each Tractive Battery Mount

横方向、後方、ドライバーに対して25mmGapを示すこと
Show the 25mm Gap to Side, Rear, Driver 

それぞれのChassis Mount の詳細が分かる資料
Detail material of each Chassis Mount

低画質の画像を添付する場合、文字がつぶれて読めないことがある。その場合は審査不能として
扱われる。
When attaching a low-quality image, characters may be broken and 
unreadable. In that case, it will be treated as impossible to examine.



Tractive Battery Attachment calculation in SES

Load Based      : いかなる方向へも1か所辺り15kN以上の強度
Minimum 15 kN per location in any direction.

Corner Mount  : 重量の1/4*40Ｇの荷重に対し、所定の強度で良いが取付箇所の指定あり
For a load of 1/4*40G of the weight, the specified strength is sufficient,    
but the mounting point must be specified.

② Configuration

Mass Based = Load Based

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 – 30 kg 6

30 – 40 kg 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

Corner Attachment

F.10.5.6 Tractive Battery Pack Attachment – Corner Attachments

a. Eight or more attachments are required for any configuration

      • One attachment for each corner of a rectangular structure of multiple Modules

  • 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

Mounting Method の Rulesを理解したうえで決めておくこと。 Mounting Methodによって要件が異なるので注意

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



Intersection of fastener axis and fastener shear plane. EQ

the front/rear planes of the battery modules: mm BLANK

the top/bottom planes of the battery modules: mm BLANK

the left/right planes of the battery modules: mm BLANK

Total Surface Offset, zero for an internal hardpoint: 0 mm EQ

Mount material (Tractive Battery skin if directly mounted): EQ

#N/A Pa EQ

#N/A Pa EQ

#N/A Pa EQ

F.10.5.8.b --Pullout--Face thickness, do not include core: mm BLANK

--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK

Number of fasteners used (2x if in double shear): BLANK

Fastener shear diameter: mm BLANK

Threads in shear: BLANK

Fastener UTS: Pa BLANK

--Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK

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

--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

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.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A

#N/A 0.0 15000N Bending normal M*y / I < Su: N/A

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

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface

EQ

Shear:

Ultimate Tensile and Bending Strength (S):

Young's Modulus (E):

BLANK

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis MountMass Based = Load Based

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 – 30 kg 6

30 – 40 kg 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

① 
Tractive 
Battery
Mount

②
Mount 
Geometry
Tractive 
Battery 
SIDE

kWh Cell kg Modules Total mass of all modules: kg BLANK

0.00 0 0 Total tractive battery mass: kg BLANK

F.10.5.6 Corner attachment test load: 0 N each

F.10.5.7 Mass based min attachment number: 4x at 15000 N each

Mounting Method: EQ

Test Load: 15000 N EQ

Battery mount symmetry: Changes section names. BLANK

Chassis mount symmetry: Changes section names. BLANK

BLANK

Mass Based

BLANK

② Configuration (Mass Based)

入力項目は選択により異なる

Entry fields vary 
by selection



mm

mm Intersection of fastener axis and fastener shear plane. EQ

the front/rear planes of the battery modules: mm BLANK

the top/bottom planes of the battery modules: mm BLANK

the left/right planes of the battery modules: mm BLANK

F.10.5.6.b Total Surface Offset, zero for an internal hardpoint: 0 mm EQ

Mount material (Tractive Battery skin if directly mounted): EQ

#N/A Pa EQ

#N/A Pa EQ

#N/A Pa EQ

--Pullout--Face thickness, do not include core: mm BLANK

--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK

Number of fasteners used (2x if in double shear): BLANK

Fastener shear diameter: mm BLANK

Threads in shear: BLANK

Fastener UTS: Pa BLANK

--Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK

F.10.5.6.c --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ

--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

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.3.5 0.0 0N Bending in shear M*y / I < Su: N/A

#N/A 0.0 0N Bending normal M*y / I < Su: N/A

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

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface

Tractive Battery skin at tractive battery mount: N/A

#N/A Pa N/A

#N/A Pa N/A

#N/A Pa N/A

0 mm N/A

F.10.5.8.b N/A

mm N/A

N/A

mm N/A

N/A

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

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

Ultimate Tensile and Bending Strength (S):

Shear:

Young's Modulus (E):

0

EQ

EQ

Shear:

Ultimate Tensile and Bending Strength (S):

Young's Modulus (E):

BLANK

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

Corner Attachment

F.10.5.6 Tractive Battery Pack Attachment – Corner Attachments

a. Eight or more attachments are required for any configuration

      • One attachment for each corner of a rectangular structure of multiple Modules

  • 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

① 
Tractive 
Battery
Mount

②
Mount 
Geometry
Tractive 
Battery
SIDE

③ 
Tractive 
Battery
Mount
Tractive 
Battery
Skin 
interface

入力項目は選択により異なる

Entry fields vary 
by selection

kWh Cell kg Modules Total mass of all modules: kg BLANK

0.00 0 0 Total tractive battery mass: kg BLANK

F.10.5.6 Corner attachment test load: 0 N each

F.10.5.7 Mass based min attachment number: 4x at 15000 N each

Mounting Method: EQ

Test Load: 0 N EQ

Battery mount symmetry: Changes section names. BLANK

Chassis mount symmetry: Changes section names. BLANK

BLANK

Corner Attachment

BLANK

② Configuration (Corner Attachment)



FEA is not accepted anywhere

in the SES or Tech Inspection.

Core Outer Inner

mm mm mm

#REF! #REF! #REF! #REF!

Select Drop Down

For Overnight Storage container.

FEA is not accepted anywhere in the SES or Tech Inspection.

Clear entry cells if unused.

F.10.4.4 THE CONTAINER WALL OR FLOOR NEEDS TO BE SANDWICHED BETWEEN A MOUNT TRACTIVE BATTERY CONTAINER FLOOR: 0 0 mm CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount Clear entry cells if unused.

AND A MODULE OR OTHER STRUCTURE.

TRACTIVE BATTERY MOUNTS MAY NOT BE ON UNSUPPORTED WALL OR FLOOR SECTIONS.TRACTIVE BATTERY CONTAINER WALL: 0 0 mm Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. EQ Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. BLANK Intersection of fastener axis and fastener shear plane. N/A

F.10.5.6.a For tractive battery mounting, the SES considers the modules as one solid block. Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the battery modules: mm BLANK Outside the front/rear planes of the  battery modules: mm N/A Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. EQ Review sections below: mounts per tube, bending if fastener shear is offset. N/A

Most likely, your modules are basically rectangular. Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm BLANK Outside the top/bottom planes of the battery modules: mm N/A Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm BLANK Offset from composite panel or radially from tube surface: mm N/A

Most likely, all the modules in the tractive battery form a larger rectangle. (EXAMPLE K2) kWh Cell kg Modules Total mass of all modules: kg BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: mm BLANK Outside the left/right planes of the battery modules: 6 mm N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A Mount material (Composite skin for internal hardpoint): N/A

If it's not a rectangle, structure may be added to make it rectangular. 0.00 0 0 Total tractive battery mass: kg BLANK Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 0 mm EQ Total Surface Offset, zero for an internal hardpoint: 6 mm N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

Or maybe it's an L-shape made of two rectangles. F.10.5.6 Corner attachment test load: 0 N each Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): EQ Mount material (Tractive Battery skin if directly mounted): N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

F.10.5.5 Start by imagining the modules as a block with planar surfaces. F.10.5.7 Mass based min attachment number: 4x at 15000 N each #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ 2.00E+11 Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

We encourage you to engineer the tractive battery and chassis for F.10.5.6 corner attachment. #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ 3.65E+08 Pa N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A --Pullout--Face thickness, do not include core: mm N/A

Due to better moment reaction with mounts at all corners, the required test load for #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ #N/A Pa EQ 2.11E+08 Pa N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A

corner attachment mounts is reduced compared to F.10.5.7 load based attachment. (K2) Mounting Method: BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm BLANK --Pullout--Face thickness, do not include core: mm N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A From Number of fasteners used (2x if in double shear): 0 N/A

Tractive Battery mount sections are broken into three subsections. Test Load: 15000 N EQ --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK --Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A Top Front Tractive Battery Mount Fastener shear diameter: 0 mm N/A Top Rear Tractive Battery Mount Fastener shear diameter: 0 mm N/A Bottom Front Tractive Battery Mount Fastener shear diameter: 0 mm N/A Bottom Rear Tractive Battery Mount Fastener shear diameter: 0 mm N/A Tractive Battery Mount 5 Fastener shear diameter: 0 mm N/A

F.10.5.6.b Section 1: Main tractive battery fastener location and fastener interaction with mount. Battery mount symmetry: Changes section names. BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): BLANK Number of fasteners used (2x if in double shear): N/A Threads in shear: 0 N/A Threads in shear: 0 N/A Threads in shear: 0 N/A Threads in shear: 0 N/A Threads in shear: 0 N/A

Use 0 for internal hardpoints. Chassis mount symmetry: Changes section names. BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm BLANK Fastener shear diameter: mm N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A Fastener UTS: 0.00E+00 Pa N/A

Where the fastener is in shear, at the centerpoint, what is the minimum distance to the Threads in shear: BLANK Threads in shear: BLANK Threads in shear: BLANK Threads in shear: BLANK Threads in shear: N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A

structure of the modules in the X, Y, and Z views? Fastener UTS: Pa BLANK Fastener UTS: Pa BLANK Fastener UTS: Pa BLANK Fastener UTS: Pa BLANK Fastener UTS: Pa N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A

 "Outside" shows where the mount is sticking out. (In front, to the left, above, etc.) --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK --Pullout--Min total perimeter of washers or inserts on one surface: mm N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A N/A

Any "outside" measurements count towards AA65, "Total Surface Offset", which is the F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 EQ F.10.5.8.a --Shear--0.577*fasteners*UTS*pi*r^2 >= Test Load: 0.00E+00 N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A N/A

minimum lever distance from the fastener shear plane to the module structure. --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: #N/A #N/A #N/A --Pullout--Mount shear*thickness*perimeter >= Test Load: 0.00E+00 N/A

Any "between" measurement is where the mount is between two planes. --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: #N/A #N/A #N/A --Tearout--Mount shear*thickness*edge distance >= Test Load: 0.00E+00 N/A TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12. TUBE CHECK: < 95% not a cause for rejection in 2026. See cell AC12.

Also checked: fastener shear, pullout, and tearout from the tractive battery side. Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: #N/A #N/A #N/A Thread pullout min(UTS)*face_thickness*pi()*minor_r^2: 0.00E+00 N/A

Section 2: Geometry to react bending moments. Chassis type at mount: BLANK Chassis type at mount: BLANK Chassis type at mount: BLANK Chassis type at mount: BLANK Chassis type at mount: N/A

If the mount is sticking out, it has to have sufficient bending strength. MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE MOUNT GEOMETRY - TRACTIVE BATTERY SIDE BLANK BLANK BLANK BLANK N/A

IDEALLY, BATTERY AND CHASSIS MOUNTS HAVE THE LOWEST OFFSET AND BENDING POSSIBLE. F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm BLANK F.3.2.1.m Square side, Size B required: mm N/A

Examples to the right show how to find the measurements for sections, Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: N/A Mount cross section on tractive battery skin: EQ Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm BLANK Chassis tube wall, Size B required: mm N/A

using the footprint of the mount on the skin. Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: BLANK F.10.5.2.a Number of chassis mounts on this tube: N/A

Sufficient bending strength is needed for the fastener trying to move around its axis, Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm BLANK F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ F.3.4.2 Ultimate Strength (Su): #N/A Pa N/A

gusset thickness parallel to the shear plane. Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm BLANK Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 N/A

Sufficient bending strength is needed for the fastener trying to move ALONG its axis, Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm BLANK Tube Length (L): mm N/A

gusset thickness parallel to the axis. F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A F.3.4.2 0.0 15000N Bending in shear M*y / I < Su: BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm BLANK Furthest mount from nearest triangulated node (a): mm N/A

Section 3: Mount attachment to the tractive battery container. #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A 3.65E+08 0.0 15000N Bending normal M*y / I < Su: BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): N/A

If the mount sticks out from the tractive battery, the mount has to attach to the container. #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A 2.11E+08 Parabolic shear 3*Test Load/2*area <= Shear: BLANK https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual https://engineeringlibrary.org/reference/beam-forces-moments-air-force-stress-manual

Mounts may be bolted, bonded, welded, or continuous material. (AA100)

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE MOUNT GEOMETRY - CHASSIS SIDE

F.10.5.2.b MOUNTS PROHIBITED ON SH, MHB, AND PORTIONS OF MH ABOVE LONGITUDINAL STRUCTURE.

Tall packs will also have more difficulty passing the tilt test, IN.9.2.2. Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: N/A Tractive Battery skin at tractive battery mount: EQ Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A Mount cross section on chassis surface: N/A

F.10.5.2.a MAXIMUM OF TWO MOUNTS ON A CHASSIS TUBE BETWEEN TWO TRIANGULATED NODES. #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa #N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A Mount thickness (B): mm N/A

Chassis mount sections are broken into four subsections. #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa #N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A Mount length (L): mm N/A

Section 4: Main tractive battery fastener to chassis. #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa #N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A Minimum gusset thickness (T): mm N/A

Same ideas as Section 1, just on the chassis side instead of the tractive battery side. 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A Tractive Battery total skin/wall thickness: 0 mm BLANK Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A Minimum gusset height normal to mount face (H): mm N/A

How far does the mount stick out from the chassis at the point where the fastener is in shear? F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b Mount interface with tractive battery: EQ #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A #N/A 0.0 15000N Bending in shear M*y / I < Su: N/A

Welded inserts on the centerline of Size B tubes automatically meet 15kN requirements. mm N/A mm N/A mm N/A mm N/A --Tearout--Min fastener spacing, tractive battery edge, or corner distance: mm BLANK #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A #N/A 0.0 15000N Bending normal M*y / I < Su: N/A

Section 5: For a tube frame section, a bending check on the tubes themselves. N/A N/A N/A N/A Number of fasteners used: BLANK #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A #N/A Parabolic shear 3*Test Load/2*area <= Shear: N/A

For 2026, the SES committee will not be overly concerned with tractive battery tube CHECK mm N/A mm N/A mm N/A mm N/A Fastener shear diameter: mm BLANK

values if the rest of the design is reasonable. It was included to help student teams consider N/A N/A N/A N/A Threads in shear: EQ

whether there could be a better location for their chassis-side mounts. Rather than randomly Pa N/A Pa N/A Pa N/A Pa N/A Fastener UTS: Pa BLANK

placing one or more high load requirements in the middle of a span. And hopefully take any mm N/A mm N/A mm N/A mm N/A --Pullout-- Min total perimeter of all washers or inserts on one surface: mm BLANK Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A Chassis wall at chassis mount: N/A

reasonable steps for improvement. Designing a strong mount without paying attention to 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A Fastener shear >= Test Load: 0.00E+00 EQ #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

the underlying structure is not good engineering. #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A Tractive Battery Pullout >= Test Load: #N/A #N/A #N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

Section 6: Geometry to react bending moments, same ideas as Section 2. #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A #N/A #N/A N/A Tractive Battery Tearout >= Test Load: #N/A #N/A #N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A #N/A Pa N/A

Section 7: Mount attachment to chassis, same ideas as section 3. mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A mm N/A

If the mount sticks out from the chassis, the mount itself has to attach to the chassis skin. 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A F.10.5.8.b N/A

All mounts on an tractive battery, even if identical, need to be entered into the SES. N/A N/A N/A N/A N/A mm N/A mm N/A mm N/A mm N/A mm N/A

Identical mounts for multiple packs only need to be entered once. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A N/A N/A N/A N/A N/A

Nearly identical mounts may be entered as highest offset, smallest brace. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A mm N/A mm N/A mm N/A mm N/A mm N/A

For highly asymmetric packs, or more than 10 mounts: Right click and make a copy of this tab. mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A N/A N/A N/A N/A N/A

F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A Pa N/A Pa N/A Pa N/A Pa N/A Pa N/A

F.11.4 IDEALLY, CHASSIS TUBES AND NON-CRUSHABLE ITEMS HAVE 25mm CLEARANCE TO ANY CELLS. N/A N/A N/A N/A N/A mm N/A mm N/A mm N/A mm N/A mm N/A

In the typical location behind the driver, we are concerned with side and rear impacts. mm N/A mm N/A mm N/A mm N/A mm N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A 0.00E+00 N/A

F.11.2.3 On the sides and rear of an Tractive Battery in the typical location behind the driver, mm N/A mm N/A mm N/A mm N/A 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

create 25mm clearance to any tube or non-crushable object. 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

As of 2026, a buffer is not required above the bottom plane of the chassis. mm N/A mm N/A mm N/A mm N/A mm N/A

As of 2026, a buffer is not required above the top of the Tractive Battery. 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A 0 mm N/A

T.1.6.3.b A 25mm air gap between the driver and anything mounted on the Tractive Battery is required. N/A N/A N/A N/A N/A

A sidepod Tractive Battery location is strongly discouraged. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A

Side mounted batteries are at risk from front, side, rear impacts, and top impacts. F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A F.10.1.5 N/mm^2 N/A

HOW TO TELL IF AN OBJECT IS CRUSHABLE mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A mm^2 N/A

Imagine crushing the object against the Tractive Battery. F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A F.5.5.3 N/A

If the Tractive Battery is not damaged, then the object is crushable. N/A N/A N/A N/A N/A

Lightweight, thin bodywork or ducting, soft cooling tubes, individual small-gauge wiring, etc. mm N/A mm N/A mm N/A mm N/A mm N/A

If the Tractive Battery is damaged, then the object is non-crushable. mm N/A mm N/A mm N/A mm N/A mm N/A

Motors, motor controllers, large HV wiring, fans motors and pumps, etc. N/A N/A N/A N/A N/A

F.10.5 Battery Attachment

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E):

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Shear: Shear: Shear: Shear: Shear:

Young's Modulus (E):

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Chassis Mount to Chassis interface Chassis Mount to Chassis interface

EQ EQ

Bolted

EQ EQ EQ

Chassis Mount to Chassis interface Chassis Mount to Chassis interface Chassis Mount to Chassis interface

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Shear: Shear: Shear: Shear: Shear:

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E):

0 0 0 0

Young's Modulus (E):

Exterior Wall 0

EQ EQ EQ EQEQ EQ EQ EQEQ

EQ EQ EQ EQ BLANK

BLANK

BLANK EQ

H-Shape

Shear: Shear: Shear: Shear: Shear:

Shear:

BLANK BLANK BLANK

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Shear: Shear: Shear:

Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

Ultimate Tensile and Bending Strength (S):

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Shear:

Steel Unwelded Ultimate Tensile and Bending Strength (S): Ultimate Tensile and Bending Strength (S):

BLANK BLANK BLANK BLANK EQ

Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E): Young's Modulus (E):

Chassis Mount 5BLANK Bottom Rear Chassis Mount EQTop Front Chassis Mount
Additional images may be placed below each section.

EQ

BLANK

BLANK BLANK BLANK BLANK

Top Rear Chassis Mount BLANK Bottom Front Chassis MountBLANK

Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below.

Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section. Additional images may be placed below each section.

SEE GUIDANCE IMAGES IN COLUMN DR

Chassis Mount 5

BLANK

BLANK

Bottom Rear Tractive Battery Mount Tractive Battery Mount 5 Top Front Chassis Mount Top Rear Chassis Mount Bottom Front Chassis Mount Bottom Rear Chassis Mount

BLANKBLANK Configuration

Show all dimensions entered below. Show all dimensions entered below.

BLANK

Additional images may be placed below each section. Additional images may be placed below each section.

mm

BLANK

Bottom Front Tractive Battery Mount

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

Total X/Y/Z dimensions of Battery assembly. 25mm gap to side, rear, driver. Top Front Tractive Battery Mount Top Rear Tractive Battery Mount Bottom Front Tractive Battery Mount

BLANK Top Rear Tractive Battery Mount BLANK

Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below. Show all dimensions entered below.

Top Front Tractive Battery Mount

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

Bottom Rear Tractive Battery Mount BLANK Tractive Battery Mount 5

Show mounts relative to module structures.

Other Welded 0 0 0.00E+00

Show tractive battery / frame with all mounts. Include fastener data sheets.

Identify mounts by corresponding number / corner name.

2.11E+08

6061-T6 Welded 6.90E+10 1.75E+08 1.01E+08

Other Unwelded 0 0 0.00E+00

Steel Welded 2.00E+11 3.00E+08 1.73E+08
SEE GUIDANCE IMAGES TO THE RIGHT IN COLUMN DR6061-T6 Unwelded 6.90E+10 2.90E+08 1.67E+08

Doubled skin must repeat

whole layup.

Scroll up if Layup Used

blank.

RENAME F.4.3 Composite #REF! #REF! #REF!

MATERIAL LIST IS LINKED TO

THE MODULES AND

CONTAINER TAB.

Note: Forces are given in Pa, not Mpa or Gpa.

Material E (Pa) S_Ultimate (Pa) Shear (Pa)

Steel Unwelded 2.00E+11 3.65E+08

Chassis 
Mount

Chassis

Tractive Battery

Tractive 
Battery
Mount

Tractive Battery Mount, Chassis Mount

Tractive Battery Mount

Mount 1 Mount 2 Mount 3 Mount 4 Mount 5 Mount 1 Mount 2 Mount 3 Mount 4 Mount 5

Chassis Mount



mm

mm Intersection of fastener axis and fastener shear plane. EQ

Outside the front/rear planes of the battery modules: mm BLANK

Outside the top/bottom planes of the battery modules: mm BLANK

Outside the left/right planes of the battery modules: mm BLANK

Total Surface Offset, zero for an internal hardpoint: 0 mm EQ

Mount material (Tractive Battery skin if directly mounted): EQ

#N/A Pa EQ

#N/A Pa EQ

#N/A Pa EQ

F.10.5.8.b --Pullout--Face thickness, do not include core: mm BLANK

--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK

Number of fasteners used (2x if in double shear): BLANK

Fastener shear diameter: mm BLANK

Threads in shear: BLANK

Fastener UTS: Pa BLANK

--Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK

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

--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

Shear:

Ultimate Tensile and Bending Strength (S):

Young's Modulus (E):

BLANK

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

「Battery内のModules端」と「Tractive Battery Mount - Chassis Mountとの締結点」
との位置関係
Position of “Modules end in battery” and “fastening point of Tractive Battery 
Mount to Chassis Mount”.

ボルトの強度 Bolt strength

Chassis Mount との締結でTractive Battery Mountをせん断しうる物体(ボルトヘッド・ワッ
シャ・カラー)の最小の周長
Minimum circumference of the object (bolt head, washer, collar) that can 
shear the Tractive Battery Mount in connection with the Chassis Mount

➢ Note that if a collar with a small diameter is inserted between Tractive 
Battery Mount and Chassis Mount, the outer circumference of the collar 
may become the Min Perimeter.

➢ If the bracket is directly female threaded, enter the circumference of the 
bolt diameter and enter the thread depth for Thickness.    
(This is a general female thread pullout strength calculation.)

*Normal case: Dimensions to be entered into Min total Perimeter

Load

Tractive 
Battery
Mount

ボルト穴から最寄りのエッジまでの距離
Distance from bolt hole to nearest edge

せん断面がネジ部：Yes、せん断面が非ネジ部：No
Threaded shear plane: Yes, Unthreaded shear plane: No

※通常の場合：Min total Perimeterへ入力する寸法

このワッシャ外周でせん断する部
分の強度をみています
Check the strength of the 
part to be sheared at the 
outer circumference of the 
washer.

Tractive Battery Mount と Chassis Mount間に径の小さいカラーを挟む場合はそのカラーの外周がMin 
Perimeterになる場合があるので注意

ブラケットに直接雌ねじを切った場合は、ボルト径の周長を入力し、Thicknessにはねじ部深さを入力する (一般的
な雌ねじ引抜強度の計算になる）

③ Tractive Battery Mount 1-5



mm

mm Intersection of fastener axis and fastener shear plane. EQ

Outside the front/rear planes of the battery modules: mm BLANK

Outside the top/bottom planes of the battery modules: mm BLANK

Outside the left/right planes of the battery modules: mm BLANK

Total Surface Offset, zero for an internal hardpoint: 0 mm EQ

Mount material (Tractive Battery skin if directly mounted): EQ

#N/A Pa EQ

#N/A Pa EQ

#N/A Pa EQ

F.10.5.8.b --Pullout--Face thickness, do not include core: mm BLANK

--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm BLANK

Number of fasteners used (2x if in double shear): BLANK

Fastener shear diameter: mm BLANK

Threads in shear: BLANK

Fastener UTS: Pa BLANK

--Pullout--Min total perimeter of washers or inserts on one surface: mm BLANK

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

--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

Shear:

Ultimate Tensile and Bending Strength (S):

Young's Modulus (E):

BLANK

TRACTIVE BATTERY MOUNT: Where fastener passes through to Chassis Mount

Exp: How to choose Outside, Between

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

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

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

上下：締結点は床板分だけModuleより
も下なので

Top/Bottom → Outside

前後：締結点はModuleよりも前なので
Front/Rear → Outside

左右：締結点はModuleよりも左なので
Left/Right → Outside

前後：締結点はModuleの間
Front/Rear → Between

上下：締結点はModuleの間
Top/Bottom → Between

左右：締結点はModuleよりも左なので
Left/Right → Outside

前後：締結点はModuleよりも前なので
         Front/Rear → Outside

上下：締結点は床板分だけModuleよりも
下なので

Top/Bottom → Outside

左右：締結点はModuleの間
Left/Right → Between

Mount Position

距離：最寄りのModule 締結点間の距離を入力のこと
(全部Betweenになる事はほぼあり得ない)
Distance: Enter the distance between the nearest 
Modules Conclusion point.
(It is almost impossible for all of them to be Between)

③ Tractive Battery Mount - Position

Forward

Module

Tractive Battery

Forward Forward



MOUNT GEOMETRY - TRACTIVE BATTERY SIDE

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.3.5 0.0 15000N Bending in shear M*y / I < Su: N/A

#N/A 0.0 15000N Bending normal M*y / I < Su: N/A

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

EQ

Decide by referring to the sample below 
or the input example attached to the SES.

←U-Shape ←U-Shape

←L-Shape
←Single Layer

←Rectangular Tube

←H-Shape

下図のサンプルやSESに添付された入力例を参考に決めること

③ Tractive Battery Mount – Mount Geometry



Tractive BatteryまたはChassis側への取付面の形状です

These are the shapes of the mounting surface 
to Tractive Battery or Chassis side

③ Tractive Battery Mount – Mount Geometry



Tractive BatteryまたはChassis側への取付面の形状です
These are the shapes of the mounting surface 

to Tractive Battery or Chassis side

③ Tractive Battery Mount – Mount Geometry



TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface

Tractive Battery skin at tractive battery mount: N/A

#N/A Pa N/A

#N/A Pa N/A

#N/A Pa N/A

0 mm N/A

F.10.5.8.b N/A

mm N/A

N/A

mm N/A

N/A

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

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

Ultimate Tensile and Bending Strength (S):

Shear:

Young's Modulus (E):

Exterior Wall 0

EQ

Welded → Mountを溶接する場合
溶接長を入力

Bonded → Mountを接着する場合
接着剤の強度(せん断＆T-Peel強度)、接着面積

    接着部の外周長、接着したContainer外壁/床の厚さを入力

Continuous → 一体成型の場合
Mount部形状のMount長を入力

MountをTractive Batteryの何処に取付けるか選択
Select where to mount the Mount on the 
Tractive Battery

Continuousは Monocoqueや削り出し
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), 
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.

③ Tractive Battery Mount – Wall

Continousの場合
Centerline長を入力
Enter Centerline 
length

入力項目は選択により異なる

Entry fields vary 
by selection



Min Total Perimeter of ～ とは
Skin(wall)をせん断しうる最小周長

Tubeの場合 ・ ワッシャ外周長(Backing Plateの場合も)
・ Bolt Head / Nut座面の外周長
・ Mount の Skinとの接触部外周長

   → この中の最小値

Monocoque時   ・ インサートの外周
・ Tractive Batter Mount の Skinとの接触部外周長
・ Backing Plate の外周長

→ この中の最小値

TRACTIVE BATTERY MOUNT :: Tractive Battery Skin interface

Tractive Battery skin at tractive battery mount: EQ

#N/A Pa #N/A

#N/A Pa #N/A

#N/A Pa #N/A

Tractive Battery total skin/wall thickness: 0 mm BLANK

F.10.5.8.b Mount interface with tractive battery: 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

mm N/A

0 mm N/A

Bolted

Ultimate Tensile and Bending Strength (S):

Shear:

Young's Modulus (E):

Exterior Wall 0

BLANK

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 Monocoque 

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

→ Minimum value in the above

③ Battery Mount Wall - Bolted

Skin

TB Mount

最小外周が一番弱い
The smallest perimeter 
is the weakest.

Load

ACC WallにMountをボルト・ナットで締結する場合

このワッシャ外周で、せん断する部分の強
度をみています
Check the strength of the part to 
be sheared at the outer 
circumference of the washer.

To fasten Mount to Tractive Battery Wall with 
bolt and nut



CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount

Intersection of fastener axis and fastener shear plane. BLANK

Review sections below: mounts per tube, bending if fastener shear is offset. EQ

Offset from composite panel or radially from tube surface: mm BLANK

Mount material (Composite skin for internal hardpoint): N/A

#N/A Pa N/A

#N/A Pa N/A

#N/A Pa N/A

--Pullout--Face thickness, do not include core: mm N/A

--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A

From Number of fasteners used (2x if in double shear): 0 N/A

Bottom Rear Tractive Battery Mount Fastener shear diameter: 0 mm N/A

Threads in shear: 0 N/A

Fastener UTS: 0.00E+00 Pa N/A

--Pullout--Min total perimeter of washers or inserts on one surface: mm N/A

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

--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

Ultimate Tensile and Bending Strength (S):

Shear:

Young's Modulus (E):

BLANK

Centerline Inserts Flush Monocoque

Fig.1

④ Chassis Mount 1-5
Where fastener passes through to Tractive Battery Mount 

上記以外は全てOffset Mounts
All others are Offset Mounts.

Mountの厚さと、取付穴からエッジまでの距離
Mount thickness and distance from mounting hole to edge

Mountの厚み
Mount thickness

ChassisからTractive Battery Mountとの接合点までの距離 (Fig.2) 
Distance from Chassis to junction with ACC Mount (Fig.2)

取り付け構造 (Fig.1)
Mounting structure (Fig.1)

Fig.2

コンポジットパネルまたはチューブ表面
から半径方向にオフセット。
Offset from composite panel 
or radically from tube surface

Tractive 
Battery

Tractive Battery Mount

Chassis Mount Tube

Mountの材質
Mount Material



CHASSIS MOUNT: Where fastener passes through to Tractive Battery Mount

Intersection of fastener axis and fastener shear plane. BLANK

Review sections below: mounts per tube, bending if fastener shear is offset. EQ

Offset from composite panel or radially from tube surface: mm BLANK

Mount material (Composite skin for internal hardpoint): N/A

#N/A Pa N/A

#N/A Pa N/A

#N/A Pa N/A

--Pullout--Face thickness, do not include core: mm N/A

--Tearout--Minimum - Fastener spacing, edge, or corner distance: mm N/A

From Number of fasteners used (2x if in double shear): 0 N/A

Bottom Rear Tractive Battery Mount Fastener shear diameter: 0 mm N/A

Threads in shear: 0 N/A

Fastener UTS: 0.00E+00 Pa N/A

--Pullout--Min total perimeter of washers or inserts on one surface: mm N/A

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

--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

Ultimate Tensile and Bending Strength (S):

Shear:

Young's Modulus (E):

BLANK

Where fastener passes through to Tractive Battery Mount 

Chassis Mount

Tractive Battery Mount
最小外周が一番弱い
The smallest perimeter is the weakest.

Load
このワッシャ外周でせん断する部分の
強度をチェックする
Check the strength of the part 
to be sheared at the outer 
circumference of the washer.

Fig.3 Min-Perimeter of Chassis Mount

ワッシャ、Mountのせん断長、ナット外周長の最小値(Fig.3)
Washer, Tractive Battery Mount shear length, minimum nut 
circumference length (Fig.3)

④ Chassis Mount 1-5



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

Chassis type at mount: EQ

BLANK

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

Chassis tube wall, Size B required: mm BLANK

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

F.3.4.2 Ultimate Strength (Su): #N/A Pa EQ

Acc Mount Tube second moment of inertia (I), Size B required: 0.00E+00 mm^4 REJECT

Tube Length (L): mm BLANK

Furthest mount from nearest triangulated node (a): mm BLANK

F.10.5.6-7 Tube Max Bending Force (Su*I)/(a*(1-a/L)*OD/2): BLANK

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

Tube

BLANK

Chassis Mounts

(a)

(L)

④ Chassis Mount 1-5 - Tube Frame

Tubeの長さ(L)と、ノードからの近傍距離(a) 下図参照
Tube length (L) and proximity to the node (a) See below figure

F.10.5.2b
1本のTubeに取り付け可能なChassis Mountsは２個まで
Up to 2 Chassis Mounts can be installed on one Tube. 

Tubeの曲げ強度の計算

✓ Chassis Mountsが1Tubeに2か所あるとノードでのモーメントがかなり大きくなるため
少なくとも1か所はノードに設けることが望ましい

✓ 一方をノードに設けた場合、Tubeには1点だけとなるので個数を1にし、もう片方の
Chassis Mountについて記述すること

Calculation of Bending Strength of Tube.
✓ 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.

✓ 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.   

Mount する部分のTubeの情報
The tube details of mounting point



Same as Tractive Battery Side.
Refer to the guidance for inputting the data.

MOUNT GEOMETRY - CHASSIS SIDE

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

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

#N/A 0.0 15000N Bending in shear M*y / I < Su: N/A

#N/A 0.0 15000N Bending normal M*y / I < Su: N/A

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

EQ

④ Chassis Mount – Mount Geometry



Offset Mounts または Centerline Insertsか Flush Monocoqueで Offset≠0 の場合は, Chassis-Chassis Mount
間の強度を計算する
If Offset Mounts, Centerline Inserts or Flush Monocoque and Offset≠0, calculate the strength between 
Chassis-Chassis Mount.

④ Chassis Mount – Offset Mount

Chassis wall at chassis mount: EQ

2.00E+11 Pa EQ

3.00E+08 Pa EQ

1.73E+08 Pa EQ

Chassis skin/wall thickness: mm BLANK

F.10.5.8.b Mount interface with chassis: BLANK

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

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

Young's Modulus (E):

Shear:

Ultimate Tensile and Bending Strength (S):

BLANK

Chassis Mount to Chassis interface

Steel Welded

入力項目は選択により異なる

Entry fields vary 
by selection



Centerline InsertsでOffset=0の場合は F.3.4.3 Welded Insertsシートの[Welded Tube Insert] で強度を示す。
If Offset=0 in Centerline Inserts.
F.3.4.3 Indicate the strength in [Welded Tube Insert] on the Welded Inserts sheet.

④ Chassis Mount – Centerline Insert



Fin.
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