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Methodology

Results (Cont.)

APPLIED J FABRICATORS Quantitative Analysis: ROI Over a 10 Year Period
. . . ‘ ROl Without Protective Layer ROl With Foam ROl With Bubble Wrap | ROI With Shipping Blanket
* 5-Why Analysis: Identify the root causes of our client’s problem. Frocess: (10 Years): (10 Years): (10 Years): (10 Years):
* All options with no protective layer have positive ROl % in 10
- . . oge . C t 0.00% 0.00% 0.00% 0.00%
Client Background: e ROI Analysis: Understand the profitability of each machine. vears e
A ||ed Fa bncators |nc AFAB |S a famll - . ] . ] ] ' TAB WRAPPER 57.13% -10.39% 52.59% 48.00%
PP " ’I " ( ) ' eh y e WDM: Compare cost, quality, and performance of each machine to identify the best solution.
owned architectural sheet metal shop in o _ * Foam option is rejected due to its high cost, negative ROl %. Eagle 2000E8 174.36% 31.69% 160.51% 146 50%
Greenfield, Indiana. The company specializes in | Qualitative Analysis:
. . . ol e . SA-200 NC 35.97% -6.93% 33.09% 30.17%
fabricating metal for various building exterior ol g : : - e Bubble wrap is the most superior solution with highest ROl %
* FMECA: Analyze potential risks, their effects, and solutions for each type of machine. P P g .
components. SA-200 C 20.01% -3.64% 18.42% 16.81%
[ J
Problem Statement: Hizh i t ROOt-Cause AnaIyS'S * Overall, the Eagle 2000 with the bubble wrap was the best 1100 Semi-Auto 156.79% -28.50% 144.34% 131.74%
: Igh operation cost: . .
AFAB current packaging process costs the ghop | _ ' option with an ROl of roughly 160% over 10 years. TAB & Eagle 42.66% 8.46% 38.97% 35.51%
company $180,300.00 annually in labor and | 1) Why are we having high operational costs? ﬂ : ﬂ :
: : _ f ”-t t f th . b SA-200 C & Eagle 17.80% -3.53% 16.26% 14.81%
material cost. However, the crates built for o Need 1-2 full-time operators for the job.
shipment have had multiple reports on failing o Constantly buying new material.
during transportation. Hence, the company is | 2) Why are we buying new material (why can’t we recycle the material)?
. . . @ ([ J
looking for a more cost-effective and efficient o Current material choice (Oriented strand board). Dec,s,on
solution, considering either a new automation o Shipping policy makes it cheaper to buy new than to ship material back to reuse. BENCHMARKING (Unweighted)
process or an improved packaging method J 3) Why are we using OSB to build the crate?
while maintaining the protection of their o Cheapest material and easily purchased. 9 - o
shipments. => Find a more cost-effective method to build the crate or convert to an automated solution to reduce S = = E
) S — | - et
S M d I the needed manual labor. EEEUGI";EMENTS 3l g 3 = =] =1 -1 with
t - 5 s = 2 e ol 5 c SA-200 (wit
yS em O e (Criteria & Weight / ‘g g TE; . = E E 5 v f:L SA-200 (with conveyor) +
— Damaged packages: Constraints) Importance S Q. Z Q o x = < g S Fagle 2000EB | Tab Tornado conveyor Eagle 2000EB
[ ", Recehed . . . . . _ - - - B B o - ~
1) Why are we having quality issues with the shipment? 1| Cost 5 X X X X 4.6 3.4 4.6 2.7
| o Packaging (crates) break down during transport. 2| Quality 10 A 37 47 47
0 — - 2) Why did the crates break down during transportation? 2| performance - ) ) 41 35 18 A6
ocallFTL or v LocalFTL e wran hoth - L or ) . . . . - . -
atlonal orer? onds AFAB. o Forklift impacted the crate when handling, causing damages.
, o BENCHMARKING (Weighted)
he 3) Why did the forklift impact the crate? | o decic — - o ; ) -
! o Because the crate dimension matches the pallet it sit on exactly, leaving no room for buffer. Using a weighted decision matrix with ten difrerent criteria, we narrowed our search to SA-200 (with
Lo wie Custom R ° - ° 1 1 1 1
ef sz [ => Find a stronger material to protect the goods or need to change the design of the packaging to] three potential solutions. We presented these solutions to AFAB along with our 200068 | Tab Torra A0 E‘“‘”T”i";réga
| avoid impacts during handling. reasonings, and they showed preference toward the SA-200 with a conveyor in 35:3 2 :’;”a = = 28 ; :
- combination with the Eagle 2000EB. This was due to the second layer of protection '
| given by two different directions of wrapping. = =i = =i
252 5y 1'*1*"'-‘" 5% 10’ 61.5 52.5 57 69
Bukd e | 129.5 106.5 127 129.5
' @ @
Discussion & Future Work
Clespery
After evaluating market options, we recommend the Eagle 2000EB Stationary Turntable and SA200 wrapper with a
e eivery conveyor belt for optimal efficiency.
——  The Eagle 2000EB is a cost-effective option, especially when paired with bubble
Hub 1 .
| Current packaging wrap for added protection.
|:1rlrkli'1 =/
Handlingf Trailey o .. o ° .
B Results : |  Additionally, we recommend the SA200 with conveyor belt. Using a conveyor belt
— : to move the pallet through the wrapping machine, SA200 offers better safety for
Check : 4s : : : : - . . .
: Failure Mode, Effect and Criticality ‘“‘“a"’s:ﬁ'r’:j;” for Vertical Wrap Machine the operators, better wrap quality compared to no conveyor varieties.
G;M Function Possible Effect Root Cause | Severity (S) P?nf:l:;?tr;[:rﬂ] Demﬁahiliw Number (RPN | Critically Proposed Solution
Customer = §*0*D) : . . . . . . . .
Recetved No safety _~ * We believe this investment to be good for the company, given it will be paid off in two years and the return of
bamier to Keep a & feet clearance around the machine with clear marking on the ground. ” . t t ” b h. h th 10(y . t , t
! Pallet hit torfoth t Add a step of ' fi f di into the standard work. .
Flow Chart of AFAB's process Pallothit | items during operation | operators fiom | ° 6 5 210 54| implementation of safety curtain to make sure nothing is in the machine investment Witl be higher than 0% In teh years time
objects during standing operational zone.
) | moome | | operations closeby
Supeter < _ R Wrapping column damaged cenli':rl::; gﬁtthe 3 6 5 144 48 Use marking system to make sure the pallet is load center or close to the FUture WOrkS:
| table center of the tumntable for each size. . AFAB f' I I . M h h & . I . S h d I d .
° __'. Failure Mode, Effect and Criticality Analysis (FMECA) for Horizontal Wrap Machine (powered conveyor) Inal evaluation. achines purc as€es Imp ementation. >et up scheduled maintenance.
e rcsiem | = P Cannot th .
e ime | s S\ lﬁﬂ?@é\: matﬁ?ﬁ;t;zﬁiﬁh "fmp E;:::IEE:#::; Proper training . .
Fabricat Shipment Pre; | . T Dt TIELE D TR e u = = e 2 Limited solution due to human factor e W™ g * Implementat|0n Of paIIEt size Change'
: ' ' to wrap by hand, low ' ging T — I = :“l
Fesou . oo oo g @ ee= TG Conveyor belt quality wrap the conveyor E ..... l '!!flfh.}}l{fi@ﬁ
| | ‘ stop working Cal_'unnt access the Forklift hit the 0@5 ;iii! I'ntnllii'?i“
) Qualty :Egggfgy :Efg;'% r:_';ncuh;“: :Etit;z:}fll?ﬂﬂaaps ;E”i};:irnt;l; - 5 5 175 35 Guiding sign to tellllnperat{t:r h{?w to f;lignt:he fm‘tihlf: {fork height indicator @5 :Q.l {I.::::::I;ii!ﬁii{i!iﬁlﬁiiI‘ i |
- o o o to wrap by hand, low align with the alignment, mirror for better visibility...) HiL A “ ,|!|!l!'!l”I!E | S Cot A
, lit llet Lt : = ipping Cost Analysis
ad I — Failu:: :‘Inde Effect and Criticality Analysis (FMECA) for Horizontal Wrap Machine (no conveyor) = . ?ii!il"*ll i}iiilimli'i‘i‘i‘iﬁlﬂiﬁﬁL-i Goods Category Old New Difference Difference %
o, © : y P y g "'";jllllll!lx*x'l'"""""""' ' FORKLIFT Average Cost (1500Ibs) $1,162.98 $1.412.98 $250.00 21 50%
' Machine is Machine is damaged d;ﬂleazﬁ?" 8 5 o 320 40 Longer forks to support the pallet better, reducing sway. : Max Cost (3000lbs) $1.723.15 $1.973.15 $250.00 14.51%
S‘Lﬁfer damaged during g g Annual Average Cost (1500Ibs) $622 5786.08 $756,410.58 $133,832.50 21.50%
Wrapping Machine is damaged Eﬂ:ﬂ?&;f’;{;ﬁﬁ o 5 d 320 40 Additional mirmor for better visibility and proper training

Data 3

Value Stream Map

PURDUE SCHOOL OF INDUSTRIAL ENGINEERING




	Slide 1

