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Client Introduction Problem Statement

Photon Automation utilizes higperformance automation and advanced Our team has been assigned the task of optimizing the submodule assembly process, with a focus on spool replacementjabanthdtennage presentation,
manufacturing process to solve manufacturing tasks for its diverse customer base. |individual battery cell loading, and machine layout improvements. We will evaluate worker safety, recommend material floschime layout improvements,

The company was established in 2000 and has headquarters in Greenfield, IN. Son@nduct changeover rate analyses, optimize raw material presentation and manpower logistics, and reduce assembly timesdbi@g labor costs. By improving
of Photon's operation machines include: the assembly process, we hope to ensure the assembly line's effectiveness, improve worker safety, and recommend theienvstrategies to build the battery
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A CT Scanner Inspection Systems Methodolo
Photon's work spans several industries includ gy _ _ _ cell Loadin Dunnage Packing Waste
- - Safety proceduresSome hazards of adhesives and voltages used in the assembly include Sarety e g &
automotives pattery manufacture, pharmaceuticaasnd healthcare. iy 2 Procedures Station Design Replacement Calculations
Irritation on contacts, electrostatic discharge, and arc flashes. Safety procedures are basec | | | |
on OSHA standards and chemical safety sheets. | | Analyze base Gather Gather
System Model o | Cell loading station desigrBased on statiotayouts produced by the client, we evaluated tim  [Researen| [Researen|  |csovion deoion dunnage dunnage
Photon Automation's current project is to design and construct an automated requirements for operators and machines. The team also created several dunnage staging  fadhesive | | electrica | - Dm;at'on = Grniat'nn
. ! : - ] _ .. : . : angers
assembly line that can output a higlapacity battery pack every two minutes. The| |suggestions in order to make the area efficient and accessible to operators and forklifts bri a”fers | Complete Use design TEr———
company has already created a plan for the line layout and major components of th| product in and removing waste. | timing study files to find S ——
: : : : based t ded '
assembly but has yet to build any physical systems yet. The battery packs are Dunnage replacemeniSeveral pieces of the submodule are packaged in spools and must t P p— cycle time e oo
comprised of 4 submodules that each weigh over 200 pounds and contain 13 regularly changed out. The amount of material on each spool is not finalized, but the client into submodule
individual battery cells, endplates, and an interconnection board. wanted to get estimates of how long each spool will last. An adaptive Excel sheet was cres recommendations terate layout T p——
designs for Use Excel to weights and sizes
Submodule Assembly Process case the dunnage changes. . . . AMEEL A to estimate
Packing waste calculationdattery cells are used rapidly at the loading station. An Excel sh space usage adaptable volume of waste
T . . .
Operators Robot tests lsolation film is 13 battery packs and design files were used to estimate the dunnage waste over time. caciraons
unpackage and polarity and applied to battery are put into
load cells onto charge of batteries pack nesting
loading station Results
1 2 3 4 Cell Loading Station Dunnage Replacement
Design
> Safety Procedures J Frequency
5 6 7 8 9
Endplate and Metal straps are Operators ICB 1s laser Operator performs _fy e e e , Non-Continuous Dunnage
E“dlfflﬂtﬂ foam is wrapped and unpackage and welded to battery QC and sends the -_ = ‘ . 1 == Part Use Frequency| Units Used per Hour | Units per case | Replacement Frequency
apphed secured around load ICB onto sub module module to next 1 F TRt 1 F | Battery Cell 4 6 units/sec 780 200 15.4 min
submodule submodule Steps - Wear insulated gloves ' | 1 | End Plate 30 units/sec 120 100 50 min
. . and bOOtS. Add . ' E — - ICB __ 60 un?ts/sec 60 100 100 min
: . 7mm Push-in Rivet 30 units/sec 120 500 250 min
Assembly Line Diagram Battery Submodule electrostatic mats if : " e
pOSSible : - : : - : Continuous Dunnage
' — —j‘ f—— Part Use Frequency | Length Used per Hour | Length of Roll | Replacement Frequency
e Dlastic End Plate Foam 30 units/sec 25m 100 m 4.1 hrs
Wear proper m asks ki Waste Waste o Strap 30 units/sec 284 m 2,500 m 8.8 hrs
d . Intercell Isolation Film 5 units/sec 160 m 800 m 5.0 hrs
and ensure area Is
well ventilated. e (| Pt
ety Packaging Waste
Boxed E Pallets | Boxed C al cu I atl ons
- Insert splash guard Pallet 1| Operator {_______. e
shield and wear o
. appropriategloves Pale g Pale Shift Time (hrs) 8 i
< N % Pallets used per Hour 4.5 _ Result
- - Carboard Plasti
DISCUSSIOn A/l:)av”ets Of batter Ce” Iaced on SllderS Waste per Pallet 10.97 r:’r‘zoar 118 fth2 0.022 mA3 T l((J:.76 ftA3
Much of our work can form the foundations of future planning, testing, and 5 0 : y tp " . Tt . f“’\f,”sl“’ - 22 kg/km"z 201257 Ib/Itr)n"Z 199125 kg/km"3 4536.383 Ib{:’t’%
. . . . . | eight of Waste per palle : g : S : g : S
evaluation of the assembly line. Through this project, the team has gained | thperc? dors FEMOVE OULET DOX WHIIE Paliels Size of Waste per shift 395 mA2 | 4252 | ft\2 | 0777 | mA3 | 27.5 | fia3
understanding of the form and function of assembly line creation. We have gottgn tq on the stidet. _ Weight of Waste per Shift =4 ke SRS bs GUNNN ks |NNEENNN |bs
- - - - 3. Place outer boxes and empti@alletsto
see the level of detail and breadth required to create successful designs that consic Battery Cell Weiaht 0 Te
the cardboard waste and empty pallets. y 8
every aspect of the process. Cells per pallet 200
4. Once pallets are unboxed, move onto the Cell Weight per pallet 4,000 Ibs
Optimize Calculate elevator. Cardboard Weight per pallet 3.1 1bs
PI’OtECt . 5 Robotlc Arm retrleve CE”S modules Plastic Weight per pallet 43 |bs
operators oator SUINAge Cell Loading Station 6. New pallets refresh onto the line once it i e o
layouts usage - NEW pallels >h ont | CEILIS Total Pallet Weight 4,086 Ibs
emptied, and empty plastic to waste bins
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