SN VERSITS Application of DMAIC Process for the Cycle Time Reduction in the Synergy COS line at MJC
IE 4995 Capstone Design Project Extension

A Ismarely Cid Hernandez & Valeria Roman Rodriguez
iﬁ‘ Prof. Dr. Carlos Gonzalez

Acknowledgments: We are deeply grateful to the Polytechnic University of Puerto Rico and Medtronic Juncos for the invaluable opportunity to carry out the Capstone |l project. The support provided has been
essential in allowing us to apply and expand our academic and professional knowledge.

DEFINE MEASURE ANALYZE IMPROVE CONTROL

Problem Statement Process Flow with Walk Paths : Proposed Solutions Phase Overview

Due tO faCtOrS SUCh as hlgh CYCle tlme, materlal m Why is the the Patch to Serter consider a bottle neck?

» Because it has one of the highest Cycle time in the cell

costs and complex manufacturing process, the - LT _ .. importanceof control

Proposed Solution 1 . .. .
: v" Reduces Cycle Time | v* Further analysis is required to ensure the
Why? ® Y y 9
Y S1) Development Process did |, Increase Productivity unit does not crack under the new

current price of Simplera is above the ' L . iz * Jocause Processreqires Bonding Timo ~Gs and an inspection afe incrang ondng | Oyl i mpicaions |7 OFIETENO| e
competitor’s price. Moreover, due to high a mpee p

product acceptance by the customers, the \ J : + It was defined through Validation Process B O i | ¢ Rewsesdoou |/ adionofopsmons e el e
product’s demand is higher than projected. e = ; vy’ ot ot 3 Combination o751 and 15
Therefore, employees are being encouraged to el el s D e emp“tSmdledthmghVahdamnwas5Sse““ds
identify cost reduction opportunities that will + Because study was performed based on highest pull test result, Simulation Analysis

have a positive impact on cost reduction.

Potential Solution Root Cause Advantages Disadvantages

Fishbone Diagram Simulation analysis was performed to evaluate Justification for SPC Implementation
Financial Impact the implications of the Proposed Solutions. A
triangular distribution with X + 10% for upper
and lower limit was used to simulate oberators’ e SPCis crucial for monitoring project outputs continuously.
: : : : | . . perator Knonicdos . P e Helpsin detecting and controlling variability, which is vital
Based on current information, a single unit takes E— = differences for production consistency.

by force parameter

8.29 minutes to be manufactured through the =T * Aids in maintaining the reliability and operational

assembly line. With a project to reduce 10% of | . Ty | Simulation for Manufacturing Cell with 8 operators efficiency of the production line.
the highest cycle time, students may enable up o e - Tme /o Y e e Supports data-driven decision-making to improve process
| Yy | u Y u EEmaammames B =0 mL e Line Balance "/ vewispecion /. umingtion

’ » ’ ' . — o ot [ o4 [0 o+ capabilities.
to 8,760 additional units per year which o 3 2 E E @@F

translates to $473,040 in savings. Savings are Measurement —

based on the current unit cost of $54.00. Using information provided by Medtromc Junf:os, ° . . . . SPC Tool Contribution
Value Stream Map present, the highest cycle time is

0.63 minutes (37.8 seconds) for the Patch to Serter DOE AnalySIS and Optlmlzatlon

Process.

SI POC Regression model was performed Backward g e Provides both visual and statistical methods to monitor
process performance.

CyC|e T|me StUdy Screening Fit. Fit was selected based on the ' ' e Utilizes control charts to ensure process stability over

* supiers [ IARUEI  Processes Outputs | Customers highest r-square adjusted value (35.60%) when time.
: Simulation Results per Manufacturing Cell * |-MR chart specifically helps in identifying any out-of-

‘Who supplies the What inputs are What are the major What are the process Who receives the CO m p a re d W I t h Ot h e r m O d e I S .

process inputs? required? steps in the process? outputs? outputs? . . . : Scenario Output per Day | Output per Year control processes that may indicate a shift in process
Time Time Time Time Cycle Pareto Chartof the Standardized Effects

Components COS Cell Assembly Product within Distribution Center Element 1 Element 2 Element 3 Element 4 time Term o me‘(v:; - S High 000 T;Be — Current Situation 586.75 units 736371.25 units pa ram Ete rs.

Process Specification
P (seconds) (seconds) (seconds) (seconds) (seconds)

erilization Compan achines alletization Process atients = = e i Pl"(] Osed SOl“ﬁOD 1 . .
Hiertiation Company e relletaton 5-Pack et Average 9.51 15.42 6.13 6.03 37.09 P 590.3 units 740826.5 units

Machine Speed % Curved Patch

Component Suppliers
(Over 15 suppliers)

Time

Operators Sterilization Process 1-Pack

Proposed Solution 2 583.5 units 732292.5 units

Depaleiiog and Sortiog | g :M_ 1 . Proposed Solution 3 574.4 units 720872 units Controls Measures Em P | oye d

Design Specification

Process

Machine Parameters Final Packing Process D O E

Finish Good is sent to
Distribution Centers

Pressure i Il Test I r t I 5 n n C F m = = n °°n cusesor'\wo tll,p agmv::r: sphccg I-|:hp Il te ults
R.Eﬂl.l.lt Pﬂ.SS.I{FﬂiI. I a I a I ‘ at I O S c * Quickly ide : tifies any st : stical variations that ex ceedc rol limits
{I-h] : . ;a sacrucna role in ensunng the cons y nd qu Iry f the

(IbF)

T A confirmation Run was performed using Time= CONTROL W N e

Sit“ atiﬂll P ara meter Res“lt :‘ ¢ Helps in identifying and rectifying deviations from standard operating
procedures

Actual State 5 86 75 ]_lnlts,/day P H A s E * Serves a.is a prclaventive measure and helps in initiating necessary

ccccccccccccccccc promptly

I

53
100
100

T1.5
100
T7.5
TT.5
55

55
11 55

12 100
13 100
14 TT.5

Supply Chain - —

Demand 1> 22

Product Delivery ig ljj_'::'
55

Cun5|5ta nt 18 55

pmduct 19 77 5

20 FI1.5
Comply with 21 55

product 22 100 4
T Specification 23 775 i
) . Product Quality 24 100
Satisfaction ] h
":“'"F' y wit 25 66.25 1.75
Validation

26 66.25 1.75
27 66.25 1.75

28 G625 1.75

Meet Supply 29 RB.75 325

Chain Demand 30 88 75 325

Product 31 8875 3.25
Manufacturing 37 88 75 3 725

{Z',r-::le time

CTQ Diagram

E o8 Pass

7803 Pass 1s and Pressure= 77.5lb, since process has a

8167 Pass Proposed Solution 1

5905 Pass one-sided specification and DOE screening Reduce Bonding fime aud increasing Proposed State 590.3 units/day SRR A T

— andmalnta ritic I tptwth
8 546 Pass Delta per cell 3.55 units/day e S AR 1 progtars keep taf updatel o theltes regulatry

8.836 Pass Suggests that a |Ower bOnd|ng t|me can be used. Bonding Pressure Annual Profit based on Units $ 384,933.60 adherence to quality standards,

8.673 Pass - Actual State 586.75 units/day

2 758 Pass = A rv |p| tfor Pusch Pull tast Rastilts Process Capability Report for Patch Pull test Results

T lerance Interval % Canhdence Proposed State 583.5 units/da}] E ( Validation and Calibration Equipment

'E - 9 ]. E PH.E 5 At LES': of Population Covered s Regular calibration and validation of manufacturing equipment are

2 4239 Pass . Statistics . i 2 LSL , e Pl‘OpOS@d SO]IltiOll 2 Delta per Cell _3 .25 U.IlltS/day :. performed to verify that all machines operate within specified

parameters

[ I s T N R S o

ctices
aintaining high standards of product quality and safety

A

i ean 7.931 usL ’ i m !/ O . lidates that equipment settings are optimized for producing high-
8.857 Pass ! - Stom 050 sanpietlon 19333 | 7\ o : Annual cost per Operator 40,167 qual
[ r T : i ol > Ilnplementatlon 0 f new Walk Path p p $ 2 . g::ﬂil:zrp;;g?pc:jent validations also act as corrective measures by

? - 854 P'E_E = 60 65 7.0 15 80 85 a0 s Lower 6399 ‘i | EE‘E i: Annual PrOﬁt base’d on Ul‘lltS —$ 3 5 2 ,404 00 identifying potential issues before they impact product quality
Upper 9464 i if Ar (BforPpk 218 -

741 Pass ) LE B o Overall Impact $ 611,604.00
8.815 Pass _— [ S & A\ A ] |

a0 [ %3 70 78 &0 as a0 as chieves onfidence H Al i CPL 3.20
‘ | N o . Actual Stat 586.75
8891 Pass Normal Probability Plot 245k : ; <4 _ A Cpk 3.20 Clua tate .
Normality Test LB forCpk  2.50

?-439 P 4 - AD 0427 .
To17 PZEE ; / o Ot Gt U EpecedWibn 18 Proposed Solution 3 PIOII) osed Staltle 2744 . .
- gg T sl o Delta per ce 1235 P t C |
5-93? Pass L (1] N. 5 &0 as a0 a5 The actual process spread is represented by 6 sigma. COlnbination Of Proposed SOIUtion 1 AI]Ilual COSt pel' OperatOI' $40 167 rOJ e C O n C u S I O n
8.967 Pass : 2
2267 EP and 2 Annual Profit based on Units -$1,339,135.20

8 698 Pass Overall Impact -$375,127.20

1042 pass L| ne Ba Ia nce Eva | u atiO N This DMAIC project was an example of how s.tructured problem-

5.763 Pass _ _ . solving methodologies can be applied to complex
5756 Pass Line Balance Evaluation was performed Based on the Simulation, Proposed Solution 2 manufacturing environments to achieve both operational and

. B33 Pass

2761 Pass following information provided by VSM. (5611,604.00 per year) and Proposed Solution 1 financial improvements. The project not only met its objectives

8361 Pass Walk Path 1 Walk Path 2 Walk Path 3 (S 384,933.60 per year) were considered to have but ~also provided a  sustainable model for ongoing
: Component Placement 1: | Component Placement 2: | Component Placement 3: improvements, which is critical in the highly regulated medical

DOE Study was performed to understand 0.22min 0.38 min 0.23 min the highest profitability. device manufacturing industry. The success of this project

] ] ] Cap To Sej-rter: Inspectiqn 2: Patch to Sgrter: . . . . .
reIatlonshlp between Inputs (tlme and pressure) 0.60 min 023 min 0.63 min highlights the importance of Lean Six Sigma tools to enhance

! ! | both process efficiency and financial performance.
0.38 mi 0.15mi 0.40 mi
and Outputs (Pull Test) i min min

Comply with

Req uirement

Bod [ [l e [ Bd | | o [ | B [ | b i [ | B [ [ b i [ B | Bl | | B [ [ B = [ [l = [ B = [ = |




	Slide 1

