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Project Overview DMAIC

The Visco Department at the Lee Company builds two types of components: 

Standards and High Pressures. The high-pressure components undergo a 

different pre-processing method than the standards. The standards are cleaned 

in a degreaser, while the HP are cleaned in a degreaser and an acid. The acid 

used for the HP is also used for chemical deburring, so the cleaning can impact 

the consistency of the flow performance by attacking the drilled orifices. The 

standard degreaser is non-invasive, and the operation can be completed in less 

time than the acid cleaning. A study into standardizing the pre-processing 

methods for the standard and high-pressure components is being performed.

Project Title: Pre-Processing Standardization for HP Visco Components
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PM Lead Ian Navin

Business Case

Our mission is to design and build state-of-the-art products that exceed customer’s expectation for utility, performance, and quality. The Lee Company 
constantly strives to improve the product designs, the manufacturing process, and the quality system. The ultimate goal is zero defects and a satisfied 
customer. This process improvement will directly impact the quality of our product and the on-time delivery to our customers which will have a great 
impact on their satisfaction.

Jan. 27th 2022Latest update

Problem 

Statement

Utilization of multiple pre-processing methods for similar products can lead to 
longer processing times, as well as unintentional performance issues of the 
assembly. Standardizing the pre-processing can reduce inefficiencies in both 
performance and lead time requirements.

Assumptions / Constraints (Top 4)

1. Assumption: Acid strength will play a large roll in consistency of metering holes
2. Assumption: Gage R&R must be performed on measurement system before starting the 

measurement of metering holes
3. Assumption: Parts that are drilled and parts that are etched will behave the similarly
4. Constraint: Supply shortages of degreasing fluid leading to potential new fluid analysis

Project Team 

Project Goal
The goal of this project is to standardize the pre-processing 
methods of the Visco Components. 

Success Criteria

1. Pre-processing standardized
2. Processing Time/Cost Savings
3. Consistent flow performance of assemblies
4. Increased on-time delivery
5. Reduced Scrap Rates

Customer 

CTQ(s)

The customer requires the assembled components from the 
batch processing to flow within the specified flow tolerance. 
They also require the parts to meet their required lead times.

Process(es) 

Affected

1. Pre-Processing Method (Cleaning)
2. MeasurementDefect Definition

The defect that I will measure is the metering orifice size and 
consistency. The metering orifice size directly correlates to 
the flow performance. 

OUT Scope
Assembly and post-processing affect on flow performance, 
Furnace Dept., print tolerances, metering hole 
manufacturing process

IN Scope
Metering hole consistency, pre-processing methods 
(materials, time, quantity), Visco Dept, Visco products

Name Role/Responsible Commitment

Ian Navin Project Lead 30%

Scott Whynall Chief Engineer (Manager) 5%

Greg Vereneau Group Manuf. Engineer 5%

Andrew Bellemare Manuf. Engineer 5%

Tim Held Production Manager 5%

Rob Brown Production Supervisor 15%

Mike Sherwonit Quality Engineer 15%

Dan SantaMaria Group Vice President 3%

Target Benefits (Top 3)

1. Increase metering hole size consistency prior to assembly
2. Decrease Scrap Rates
3. Reduce processing time and cost

Schedule – Main Stages

Name Baseline Finish Actual Finish Status

Define 01/31/2022 01/27/2022 Complete

Measure 02/21/2022 In Process

Analysis 03/14/2022 Not Started

Improve 04/04/2022 Not Started

Control 04/18/2022 Not Started

PDCA 04/18/2022 Not Started

Project Pre-Processing Standardization for Visco Components
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DICE (Baseline) DMAIC

Navin_Ian_DICE_H

W2
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CTQ Flow down Y CTQ Flowback x

QFD DMAIC

House of Quality 

(QFD)
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Test-Retest Study – Device Accuracy

My true-value =  0.00950”

Inaccuracy = I bar Mean – “true value”

Inaccuracy = 0.009526” – 0.0095” = 0.000026” off my current measure

(0.000026”/0.0095”)*100 = 0.2736% Inaccuracy

The UCL = 0.010287” and the LCL = 0.008766”

Please be advised, some of the data and/or technical wording has been omitted and replaced with generic terms in order to keep the information proprietary.

DMAIC

The Process and 

Measurement 

System are in 

Control and Accurate
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Test-Retest Study – Device Precision

My tolerance for my current process is =  +/- 0.0005” 

Standard Deviation = 0.00208”

(1/10) x Tolerance = (1/10) x (0.0005 x 2) = 0.0001”

0.000208 > 0.0001

Please be advised, some of the data and/or technical wording has been omitted and replaced with generic terms in order to keep the information proprietary.

My data is normal 

since the P-Value of 

0.575 is greater 

than 0.05.

DMAIC

The Measurement 

System IS NOT 

Precise!
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Gage R&R Analysis 

Baseline Gage R&R – 10 Part, 3 Trial, 2 Operator

DMAIC
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Gage R&R Analysis 

Baseline Gage R&R – 10 Part, 3 Trial, 2 Operator

DMAIC
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Gage R&R Analysis 

Pre-Processing Gage R&R – 10 Part, 3 Trial, 3 Operator (Cleaning Methods)

DMAIC



14“Copyright © 2019.  The contents of this page are intended for enrolled student use only, and may not be shared, copied, reproduced or 

disseminated outside of the courses in which it is used without the express written permission of Rensselaer Polytechnic Institute’s 

Professor of Practice.”

Gage R&R Analysis 

Pre-Processing Gage R&R – 10 Part, 3 Trial, 3 Operator (Cleaning Methods)

DMAIC
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Gage R&R Analysis 

Pre-Processing Gage R&R (Removal of Outliers) – 10 Part, 3 Trial, 3 

Operator (Cleaning Methods)

DMAIC
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Gage R&R Analysis 

Pre-Processing Gage R&R (Removal of Outliers) – 10 Part, 3 Trial, 3 

Operator (Cleaning Methods)

DMAIC
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Performance Standards 

Process(es):

What is you Y=f(x):

Customer Need

Consistent Orifice Size 

(Correlating to Flow 

Performance)

Orifice Measurement 

Consistency

Orifice Size

0.0095” Hole

±0.0005” (LSL=0.009” 

USL=0.010”

1. Pre-Processing 

(Cleaning) of Orifices

Consistent Orifice Size = 

f(measurement consistency, 

MSA, training for production floor 

on new standard, measurement 

system program)

DMAIC
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VSM Current State (Acid Cleaning)

Navin_Ian_VSM_C

urrent State

See Page 1 for 

Acid VSM

DMAIC
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VSM Current State (Degreaser Cleaning)

Navin_Ian_VSM_C

urrent State

See Page 2 for 

Degreaser VSM

DMAIC
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Interpreting Project Capability - ANOVA

Target Size = 0.0095”

P-Value = 0.053 

(Normally Distributed)

Mean =  0.009603” 

Stnd Dev =  0.000215 

Variance = 0.0000

DMAIC
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Interpreting Project Capability - ANOVA

Z-Bench (Sigma Value) = 1.81

DPMO = 34,827

DMAIC
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Interpreting Project Capability - ANOVA DMAIC

Stable and 

in Control

Normally Distributed Data
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Interpreting Project Capability - ANOVA DMAIC

Potential 

Current 
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Interpreting Project Capability - ANOVA DMAIC
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Analyzing Our Process

Is your Process Stable? My process is stable. The control charts show that I am 

stable in my variance and the mean is in control with the acid deviating a bit. I do 

agree with the statistics. Though I think there is work to improve the acid pre-

processing method.

What does your Process Shape look like? The process shape is in a bell curve shape being normally 

distributed. The process is shifted from the mean to the right and the defective percentage (3.48%) is over 

on the upper spec limit. I agree with this since the acid makes the hole size bigger which would shift 

everything to the right of the target of 0.0095” on the mean and over the spec limit.

How does your Process’ Spread look so far? The spread looks good with the tails 

of the bell curve being approximately the same and the peak being in the center. 

Though there is a decent spread, it is hard to keep the variation tight with such a 

small measurement (into the one tenth of a thousandth of an inch, 0.0001”).

Does your Process look Centered so far? The process is almost centered with a 

target of 0.0095” and the mean of 0.0096028. I agree that this is probably the 

case again because of the acid that makes the holes larger. 

DMAIC
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Ishikawa / Fishbone Diagram DMAIC
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5 Whys

Problem: Acid Cleaning shifts the mean hole target and increases the hole variance

Why does Acid Cleaning shift the mean hole 

target and increase the hole variance?
Because the acid attacks the metal

Why does the acid attack the metal Because the acid strength is unpredictable

Why is the acid strength unpredictable? Because it gets stronger as it is used (non-linear)

Why does the acid strength change non-

linearly
Because of the certain acid composition used

Why does the acid have the certain 

composition

Because the vendor/manufacturer made this composition 

specifically for chemical deburring

DMAIC
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Hypothesis Testing - Basic Statistics DMAIC

Target Size = 0.0095”

P-Value = 0.053 

(Normally Distributed)

Mean =  0.009603” 

Stnd Dev =  0.000215 

Variance = 0.0000
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Hypothesis Testing - 1 Sample t-Test DMAIC

90% Target Power Actual Sample Size
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Hypothesis Testing - 1 Variance Test Report DMAIC
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Hypothesis Testing – Test for Equal Variances DMAIC



33“Copyright © 2019.  The contents of this page are intended for enrolled student use only, and may not be shared, copied, reproduced or 

disseminated outside of the courses in which it is used without the express written permission of Rensselaer Polytechnic Institute’s 

Professor of Practice.”

Hypothesis Testing - One Way ANOVA Test DMAIC



Improve 
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Fishbone – Causes & Solutions

Navin_Ian_Fishbo

neSol

DMAIC
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Future State VSM

Navin_Ian_Future 

VSM

DMAIC
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Building the Future State VSM

▪ When building the future state VSM, 

− Which of the two approaches did you use?

– We ended up using a bit of both approaches. When building the future state VSM, we 

mapped what we wanted the future state to look like and then assessed what needed to 

be accomplished to achieve this future state. It was advantageous that we have a 

standard process for the degreaser already but having the degreaser VSM already 

mapped out for the current state, we were able to then look at areas of high non-value 

added and find solutions to make even the essential non-value-added turn over a quicker 

cycle time.

− Which guidelines did you find useful?

– Cellular manufacturing already exists to an extent for the drilling process, but parts were cleaned and 

measured in other departments. Now bringing the degreasing and vision systems to the Visco 

department, everything is central for the process. We eliminate a lot of non-value added, (i.e. the idle 

time for the parts to be measured) just by brining the systems to the department and training the 

personnel to use it. Quick changeover is used as well where the degreaser will be set to a standard 

cleaning time via a program and if a special program is needed, the department lead can make the 

changes as needed. We also use the standard work guideline within the new work instructions and 

process specifications that clearly define the steps and tasks needed to complete an operation, ensuring 

that all employees are performing these steps the same way. This leads to consistency in the drilling 

operation and how the parts are measured which will result in accurate results for the hole size, thus 

yielding lower scrap and rework.

DMAIC
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Kaizen – 5S Event (Visco Dept. Drill Organization)

Kaizen Title: Visco Department Drill Organization (5S Event)

Kaizen Description: Organize and centralize all of the drills in the Visco 

department to reduce time spent looking for the correct drill to accomplish a hole 

target / flow rate.

Team: Rob Brown

Current State (description of 

problem w/waste found):

All the drills in the department are not 

organized or centralized. Many operators 

hoard drills in their desks which creates 

problems for operators needing a 

particular size. The drawers where the 

drills are located are not organized in any 

logical way, which makes finding drills 

difficult. Though drills are purchased to a 

certain size, they are not perfect, so drills 

are measured prior to use and after 

measurement, put into a case with the 

actual size. Different manufacturing 

methods may require a certain type of drill 

(twist or spade) and it is not clear within 

the drawer how to find them.

Kaizen Action:

- Three drawers have been 

created: 1. New Drills 

(unmeasured), 2. Measured 

spade drills, 3. Measured twist 

drills

- Set up all drawers with dividers 

and labeled dividers with drill 

range within that section (smallest 

in front to largest in back).

- All drills sorted and placed into 

the correct drawers

- All drills have been collected from 

operators and organized into 

labeled drill cases for the actual 

size. Drills placed in drawer 2 or 

3.

- All operators trained to put drills 

into correct drawers and place 

measured drills in correct location

Future State (description of 

results & benefits):

The department is much more efficient 

and productive. The time to find and 

measure drills has reduced by 21% in 

one week trial. Some employees 

initially not happy giving up drills but 

are coming around to enjoy the 

drawers designated with pre-

measured drills. Many employees 

happy since they can find drills faster 

and complete a job much easier. The 

organization prevents potential mix up 

of drills which could lead to rework and 

scrap. 

DMAIC
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Kaizen 1: Elimination of Acid Process - Standardize

Kaizen Title: Elimination of Acid Process - Standardize

Kaizen Description: Eliminate the acid clean process to standardize just 

using the degreaser cleaning process across all parts in the Visco department. 

Provide a large cost and time savings. 

Team: Rob Brown, 

Ian Navin, and Greg 

Vereneau

Current State (description of 

problem w/waste found):

Parts are sent to the acid room for an 

acid clean after already being cleaned 

in the degreaser. Consequently, the 

parts hole size is shifted from the 

target leading to flow problems which 

results in scrap and reworks. Total 

time to process using acid clean is 54 

minutes and 44 second. This includes 

69 seconds of transportation and 41 

minutes and 28 seconds of acid 

heating.

Kaizen Action:
Transportation: To process using 

the acid, it takes the operator away 

from their work-station for 69 

seconds to walk to and from the acid 

room

Waiting: Visco waits 41 minutes and 

28 seconds just for the acid to heat 

and a total of 54 minutes and 44 

seconds for the acid cleaning 

process

Over-Processing: The parts are 

shifted of the target hole size from 

the acid attacking the holes. Parts 

are already cleaned prior to going to 

the acid clean

Removed from all process 

specifications and work instructions. 

All routings marked up to remove 

acid clean. Routings on system for 

new printed jobs updated.

Future State (description of 

results & benefits):
Quantitative: 

- Cost Reduction: Elimination led to 5x reduction 

in processing time = $3,408 per year cost 

estimate (processing only, not materials)

- Workforce Efficiency: Rework has dropped from 

15% to 2% in a one-week trial period

- Quality: Sigma value from 1.18 (34,827 DPMO) 

to 2.23 (12,846 DPMO)

- Customer Impact: Expected to increase on –

time delivery out of Visco department from 91% 

to 94%

Qualitative:

- Morale: Employees are happier not scrapping or 

reworking parts for a process out of their hands 

on parts they put a lot of effort into. More time 

and effort to put into other jobs. 

- Simplification: Two routing operations and 14 

process steps removed

- Standardization: One cleaning process for all 

discs in Visco department

DMAIC



40“Copyright © 2019.  The contents of this page are intended for enrolled student use only, and may not be shared, copied, reproduced or 

disseminated outside of the courses in which it is used without the express written permission of Rensselaer Polytechnic Institute’s 

Professor of Practice.”

Kaizen 2: Implementation of Barcode Reader

Kaizen Title: Implementation of Barcode Reader

Kaizen Description: Implement Barcode scanner to input part information 

into vision system. Extract statistical information from measurements.

Team: Tim Held, Ian 

Navin

Current State (description of 

problem w/waste found):

When operators using the vision system 

to measure the hole, they are required to 

input the part number and lot number. 

They currently type this in using a 

keyboard. When reviewing the statistical 

data for min, max, and average hole size 

of the disc, they need to re-type the same 

information. This is extra time, motion, 

and potential errors.

Kaizen Action:

Movement: There is wasted 

movement for the operator typing 

information in when they can just 

use a barcode scanner to scan the 

information from the routing.

Waiting: Typing the information 

increased the cycle time for the 

measurement, which the visco 

department is waiting for. Mistakes 

mean longer time to re-do the 

measurement and correct the error.

Defects: Improper information input 

will potentially lead to the wrong 

measurement information transfer to 

the visco department leading to 

potential scrap or rework.

Scanner implemented and 

programed to vision system.

Future State (description of 

results & benefits):

Implementation of the barcode 

scanner has reduced the part 

information input and statistical review 

for three discs from 2 minutes and 50 

seconds to 1 minute and 43 seconds 

(~60% reduction). Errors in part 

information is expected to be zero, not 

including the potential of scanning the 

wrong job book which has not 

happened yet. Higher productivity and 

efficiency is accomplished. Morale is 

also boosted as assemblers feel more 

comfortable the correct measurement 

information. Inspectors are happy with 

the decrease in errors.

DMAIC
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Kaizen 3: Visco Dept. Vision System Training

Kaizen Title: Train Visco Department on Vision System 

Kaizen Description: Train the visco department assembler to 

use the vision system, so they don’t have to rely on 

inspection. Incorporate a vision system into the visco 

department.

Team: Mike 

Sherwonit

Current State (description of 

problem w/waste found):

Visco operators must submit all B discs to 

be measured to final inspection where the 

vision system resides. Parts may sit idle 

until inspectors have the time to measure 

the parts. The Gemba found this to be 

around 152 seconds idle time, but this 

could be higher depending on inspectors' 

priorities. Visco operators must wait for 

the parts to be measured so they can 

continue their jobs. 

Kaizen Action:

Transport: Parts must be 

transported out of the visco 

department to the final inspection 

department.

Waiting: Parts must sit idle until 

inspectors can get to parts. 

Training visco will free up 

inspectors, develop visco 

employees, and eliminate idle 

time.

All process specs updated to 

allow visco employees to utilize 

the vision system. 

Requisition input for new vision 

system.

Future State (description of 

results & benefits):

Visco employees have been trained to use 

the vision system and measure their own 

parts. Future plans are to purchase a 

vision system for the visco department, so 

they don’t have to go to another 

department to measure. 

Idle time has been eliminated (152 

seconds to 0 seconds). This drives down 

costs. Inspectors can focus on inspection 

jobs.

The visco employees are developed by 

learning new skills like using inspection 

equipment and reading statistics. Morale 

is boosted as visco employees enjoy the 

confidence of engineering to train them on 

new equipment and they don’t have to 

wait for parts.

DMAIC
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Kaizen 4: Default Ultrasonic Program

Kaizen Title: Default Ultrasonic Program

Kaizen Description: Standardization of default cleaning program in the 

degreaser to ensure parts are cleaned properly.

Team: Tim Held, Ian 

Navin

Current State (description of 

problem w/waste found):

When parts are cleaned in the degreaser, 

there are a few different programs to 

choose from. The proper program 

selection uses ultrasonics with specific 

time requirements in different vapor 

degreasing zones to properly remove 

drilling oil from the discs. Some parts in 

the shop (specials) require no ultrasonics 

as to not damage components but may 

not clean to the level required for the 

visco discs. There is no default program, 

just the last program selected and as a 

result, the wrong program is used on 

occasion which can impact the hole 

measurement and the bonding quality of 

the assemblies.

Kaizen Action:
Waiting: With the wrong 

program used, unnecessary 

waiting can occur. Default 

program ensures proper time 

for cleaning

Defects: Oil remaining on 

parts can throw off hole 

measurement and can lead to 

rework or scrap if parts (1. 

operator thinks hole is too 

small, then opens the hole, 2. 

operator thinks hole is meets 

target, but actually is too 

large). 

Pertinent process specs 

updated to reflect changes

Future State (description of 

results & benefits):

Ultrasonic program with correct 

times is set to default and locked 

(only supervisor has password). 

Sign on the cleaning machine to 

warn that the ultrasonics is 

default. If special cleaning is 

required, supervisor to change 

program. This simplifies many 

ultrasonic programs with differing 

times to just one.

DMAIC
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PDCA – Prioritized Action List with Benefits DMAIC

PDCA 

1. Eliminate Acid 

Process -

Standardize

2. Drill Box 

Organization

3. Default 

Ultrasonic Program

4. Scanning Tool for 

Barcode 

5. Visco Employee 

Development (Train 

to use Vision 

System)

All other actions will be worked on later time for improvements. 

Time constraints did not allow for all to be completed.



Control 
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Future State Basic Statistics

Current State

DMAIC

Mean = 0.009603”

Standard Dev = 0.000215

Mean = 0.009539”

Standard Dev = 0.00197

Data Normally Distributed 

P-value = 0.059

Data Normally Distributed 

P-value = 0.053

Future State
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Future Capability Report …

Current State Future State

DMAIC
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Future State X-Bar (SPC)

Current State
UCL = 0.009732

LCL = 0.009473

Future State
UCL = 0.009674

LCL = 0.009404

Current State Inaccuracy

0.009603 – 0.0095 = 0.000103 

Future State Inaccuracy

0.009539 – 0.0095 = 0.000039

DMAIC
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Future SPC Charts: I-MR Chart DMAIC
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Future Capability Report Card

Current State

Future State

DMAIC
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Summary of Future State

The process is shown to be stable in the future state. 

The process shape does not necessarily look better, but this may be due to the amount of data collected. We do 

see a larger bin in the center target range which is a good indication that more data will yield a better shape, 

though both states are similar. The shape of the process has shifted closer to the target. 

The spread for both processes is approximately the same. Though the standard deviation for the 

future state reduced to 0.000197 vs the current state of 0.000215.

The future state process is much more centered to the target than the current state. There is still 

room for improvement, which can be conducted on the drilling process side. Just considering the 

improvements from the post-processing methods, the mean shifted from 0.009603 in the current 

state to 0.009539 in the future state.

DMAIC
Stability

Shape

Spread

Center
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FMEA Highlights

▪Final FMEA is reflective of the final timeline of the course work. 

Further work will be done to finish the FMEA once all of the 

controls are put into place for all the actions in our action log. 

▪Highest RPN’s as of this course work timeline include:

−Drilled parts do not perform the same as drilled parts

−The new degreasing fluid impact on the parts performance and dimensional 

targets

−Holes in the B-Discs not present (flow metering device will not flow)

▪Largest Mitigation Impact (so far..)

−Acid strength not monitored was brought from RPN of 147 to 7 by the acid 

process elimination.

DMAIC

FMEA w/ Assump 

& Contsr
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PM Lead Ian Navin

Business Case
Our mission is to design and build state-of-the-art products that exceed customer’s expectation for utility, performance, and quality. The Lee Company constantly strives to 
improve the product designs, the manufacturing process, and the quality system. The ultimate goal is zero defects and a satisfied customer. This process improvement will 
directly impact the quality of our product and the on-time delivery to our customers which will have a great impact on their satisfaction.

April 11, 2022Latest update

Problem 

Statement

Utilization of multiple pre-processing methods for similar products can lead to 
longer processing times, as well as unintentional performance issues of the 
assembly. Standardizing the pre-processing can reduce inefficiencies in both 
performance and lead time requirements.

Assumptions / Constraints (Top 5)

1. Assumption: Team implementation and deployment to continue after course
2. Assumption: Departmental Training on new Work Instructions will continue to be 

successful
3. Assumption: Parts that are drilled and parts that are etched will behave the similarly
4. Constraint: Intertek Audit will impact implementation

Project Team 

Project Goal

The goal of this project is to standardize the pre-processing 
methods of the Visco Components. This goal was met! More work 
to improve the process is to be done, but the main objective was a 
success.

Success Criteria

1. Pre-processing standardized
2. Processing Time/Cost Savings
3. Consistent flow performance of assemblies
4. Increased on-time delivery
5. Reduced Scrap Rates
6. Proper Instructions and Drawing updates for Visco and Inspection Department

Customer 

CTQ(s)

The customer requires the assembled components from the 
batch processing to flow within the specified flow tolerance. 
They also require the parts to meet their required lead times.

Process(es) 

Affected

1. Pre-Processing Method (Cleaning)
2. MeasurementDefect Definition

The defect that I will measure is the metering orifice size and 
consistency. The metering orifice size directly correlates to the flow 
performance. The consistency can be viewed by the process 
variation and the orifice size to the target mean.

OUT Scope
Assembly and post-processing affect on flow performance, 
Furnace Dept., print tolerances, metering hole 
manufacturing process

IN Scope
Metering hole consistency, pre-processing methods 
(materials, time, quantity), Visco Dept, Visco products

Name Role/Responsible Commitment

Ian Navin Project Lead 30%

Scott Whynall Chief Engineer (Manager) 5%

Greg Vereneau Group Manuf. Engineer 5%

Andrew Bellemare Manuf. Engineer 5%

Tim Held Production Manager 5%

Rob Brown Production Supervisor 15%

Mike Sherwonit Quality Engineer 10%

Dan SantaMaria Group Vice President 3%

Target Benefits (Top 6)

1. 5X Reduction in Cycle time from standardization (~$3,408 yearly savings)
2. Target hole size inaccuracy reduced from 0.000103 to 0.000039.
3. Sigma value increased from 1.81 to 2.23 (DPMO shift from 34,827 to 12,846
4. Decrease Scrap and Rework Rates (Down from 15% to 2% in one week trial)
5. 62.28% Reduction in Non-value-added time
6. Employee Development increased and moral boosted concurrently

Schedule – Main Stages

Project Pre-Processing Standardization for Visco Components

Name
Baseline 

Finish

Actual 

Finish
Status Notes

Define 1/31/2022 1/27/2022 Complete

Measure 2/21/2022 2/21/2022 Complete

Analysis 3/14/2022 3/14/2022 Complete

Improve 4/4/2022 4/4/2022 Complete

Control 4/18/2022 In Process
Project to Continue after course. Initial Control for 

course complete as of 4/16/22

PDCA 4/18/2022 In Process
Project to Continue after course. Initial PDCA for 

course complete as of 4/16/22
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Final DICE
DMAIC
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Control Plan

Control Unit of 

Measure

Target / 

Spec’s 

range

Frequency Method Control 

Owner

Orifice Size Inches 0.0095” 
(0.0090” – 0.0100”)

First Fret for each 

job

Basic Statistics, 

Capability 

Analysis, X-Bar

Rob Brown

C/T of 

Operations

Minutes and 

Seconds

Less than or 

equal to 14 

Minutes

Each Job Basic Statistics, 

I-MR

Rob Brown

Rework Number of 

Frets per Job

0 to 1 Fret Each job Basic Statistics, 

Capability 

Analysis

Rob Brown

Scrap Number of 

Frets

0 to 1 Fret Each Job Basic Statistics, 

Capability 

Analysis

Rob Brown

DMAIC
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Communication Plan

Communication Description Technique Timing Owner Recipients

New Processes 

Documentation 

(Process Specs, Work 

Instructions)

Documents sent around for 

approvals / edits

Paper Copy 

sent in folder

Starts 4/15. 

Need by 

4/29

I. Navin, R. 

Brown

S. Whynall, T. 

Held, D. 

SantaMaria, M. 

Sherwonit, G. 

Vereneau

Release of Documents Notification of new document 

releases for use on production 

floor

E-Mail 5/2 I. Navin S. Whynall, T. 

Held, D. 

SantaMaria, M. 

Sherwonit, G. 

Vereneau, R. 

Brown

DMAIC Project 

success and 

improvements, future 

planning

Presentation (virtual) Microsoft 

Teams

4/22 I. Navin S. Whynall, T. 

Held, D. 

SantaMaria, M. 

Sherwonit, G. 

Vereneau, R. 

Brown

Process 

Implementation and 

Controls

Team meeting to discuss roll out 

of implementation and controls 

and feedback from the 

production floor

Microsoft 

Teams

Bi-Weekly 

Starting 

4/15

R. Brown, T. 

Held

I. Navin, S. 

Whynall, D. 

SantaMaria, M. 

Sherwonit, G. 

Vereneau

DMAIC
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Training Plan

Topic Description Technique Timing Trainer Recipients

Use of Vision 

System

Scanning part and Lot 

number, orienting parts, 

ensuring correct program is 

selected, running program, 

extracting statistics

In Person Training 3/21, 2pm I. Navin, M. 

Sherwonit

Visco Department, 

Final Inspectors

New Routing 

Process 

(Elimination of 

Acid)

Teach employees new 

routing 

In Person Training 3/21

9am

R. Brown Visco Department

Storage and 

measuring of drills

Teach new way to store, 

measure, and organize drills 

in central location

In Person Training 3/21

9am

R. Brown Visco Department

Use of Ultrasonic 

Cleaner

Default program set to use 

ultrasonics. See department 

lead for changing of program 

for special parts

In Person Training 3/21

9am

R. Brown Visco Department

Process Specs and 

WI for Visco Dept

New tooling, methods, 

routing

In Person Training 3/21

9am

R. Brown Visco Department

New Degreaser 

Fluid

Results of new fluid and how 

to implement

Teams Meeting 3/30

10am

I. Navin T. Held, R. Brown, S. 

Whynall

New Drawings Teach operators to use new 

drawings. Location of 

reference drill size for each 

flow rate

In Person Training 6/17 I. Navin, R. 

Brown

Visco Department

DMAIC
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Deployment Strategy

# Stage Timeframe

Completion 

Date Comments

1 PDCA Piloting (Initial Kaizens/5S) 1 Week 3/30/22 Complete

2 Implementation Plan 2.5 weeks 4/18/22 Complete

3

Management Buy-In (Initial 

Kaizens/5S) 1 day 4/22/22 Initial Buy-In 

4 Document Improvements/Controls 2 weeks 4/29/22 In Process

5 Training (Initial) 4 days 5/5/22 In process with training from Kaizens

6 Metrics (Initial) 2 weeks 5/19/22 Bi-weekly updates 

7 PDCA Piloting (Remainder) 2 weeks 06/3/22 Many to start after audit

8 Management Buy-In (Remainder) 2 days 6/7/22

9

Documentation 

Improvements/Controls 4 weeks 7/5/22 Bottleneck = Drawings

10 Training (continued) 4 days 7/11/22

11 Metrics (continued) 4 weeks 8/8/22

Continuation from # 6 bi-weekly for additional 

timeframe implementing new Buy-in

DMAIC
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Customer Satisfaction

How was my customer kept in the 

loop during the project?
My customer was the Visco Department. 

They were informed about this project at 

the start and were involved in many steps 

such as producing parts for the Gage 

R&R, the Gemba, and the trials of 

implementation.

Does this project satisfy the customer’s 

needs?
This project does satisfy the Visco 

department as they have reduced cycle 

times, more consistent flowing parts, a 

reduction in rework and scrap, and they all 

were able to learn new skills such as using 

the vision system to measure parts.

What did you place as a monitoring 

feature in your project to ensure 

customer satisfaction going forward?
Moving forward, the Visco Department will be able to 

monitor the orifice size of their parts using the vision 

system in conjunction with the basic statistics, x-bar charts, 

and capability analysis. We will also use basic statistics 

and the capability analysis to monitor the rework and scrap 

moving forward. The cycle time will be monitored with 

basic statistics and the I-MR chart on a job-by-job basis.

DMAIC
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Lessons Learned DMAIC

Navin_Lessons 

Learned
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Wall of FAME DMAIC

5X Reduction in 
Cycle time 

(~$3,408 yearly 
savings)

Target hole size 
inaccuracy 

reduced from 
0.000103 to 
0.000039.

Decrease Scrap 
and Rework 
Rates (Down 

from 15% to 2% 
in one week 

trial)

Sigma value 
increased from 

1.81 to 2.23 
(DPMO shift 

from 34,827 to 
12,846

Employee 
Development 
increased and 
moral boosted 
concurrently

62.28% 
Reduction in 
Non-value-
added time
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