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KUBT, LLC. Battery Pack Final Assembly Systems
Flexible Assembly Volume * Battery Pack Dimensions
Flexible Components Off Line Assembly Indexed to Final Assembly and Testing
Robotic * Automation Part Assembly * Manual Assembly * Integrated System
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KUBT Battery Pack Assembly System
Scope of Work Description

r e Battery Pack Assembly for both Hybrid Vehicles & Plug-in Vehicles
® Volume: Over 75,000 total units / year
e Full Assembly and Final Test Systems
— 5 Test Systems (2 stations each system, 2 positions each station)
e All manual assembly system
e Straight line configuration
— Less total space allocation
— Line side deliveries (both sides of line)

e High consideration for redundant error proofing, for high FFT (first time
through) consideration.

® Plan for unskilled labor
e High consideration for Operator safety for high voltage.
e Delivery 34 weeks after completion of simultaneous engineering



KUBT Battery Pack Assembly System
Pallet Features

-

| .75” Mild Steel top plate Product containment
risers and stations w/

insulation pads

/ Center position RFID
Tag for unidirectional

Assembly System Pallet Features llet travel w/ top
plate access

Bumpers
4- sides

Product

Base Pallet w/ 4-position .
locator pins

“Lazy Susan’ rotate unit
and spring loaded detent Pallets



KUBT Battery Pack Assembly System
Layout Configuration

Front of line NE

General g
Terminal Nut assembly zone
Test Area

rundown zone Future Test

Area positions



Battery Pack Assembly System
Front of Assembly Line

' Transport Elevator w/

guarding

Pallet Load Assist Docking

Torque Reaction
System — future
convertible to
Smart Arm

Over/Under Conveyor
Standard Modules,

empty pallet return on
bottom level

Array / Bottom Plate
Sub-Assembly

Station Transport Lexan

Side Guards



Battery Pack Assembly System
Load Assist with Auto Roll Over

4

Load assist guides

Load assist tooling
w/ rollover

Part shown in
pallet load position

2 Sub-Assembly
Fixtures - manually

placed

Operator Controls

Array Sub-Assembly Fixture



Battery Pack Assembly System
Battery Terminal Nut Secure SPC

V Smart Arm w/ spindle

Assembly Confirmation
Tooling & Supports

Dual Station HMI

Spindle & Smart

Arm Controller\ ,-
- AN ; ‘0‘

Pneumatic Panel

Anti-Static Mats
Transport Assembly

Operators Controls Smart Socket Tray



Battery Pack Assembly Zone
Manual - Robotic - Automatic

F Jib Beam Boom w/ Spindle Controller
Trolley & Tool balancer \
Dual Station HMI

Assembly Confirmation
Tooling & Supports

Pneumatic Panel
Anti-Static Mat

Operators Controls Transport Assembly



Battery Pack End of Assembly Line
Testing

P 1 Charge / Discharge system
1 HMI per station

1 Control Panel per system

Hinged double
door access at
each position
interlocked to
test cycle

Fixed guarding
3-sides of system

Battery Pack Test System



Battery Pack End of Line Testing

Guarding w/ individual
position access

Dress Rigging / cabling
w/ support & balancers

Alternating positions
(one position testing
while operator rigs / de-
rigs at other positions)
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Test cycle — 10 minutes
Dual shuttles
Test Station — dual position



Battery End of Assembly Line Testing
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