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Abstract:

In the present article, the author uses six sigma methodology to find the problems in the process.
The research shows the application of six sigma methodology to identify defects in a process and
attempts to suggest various solutions to the problems. Any kind of organization will always try to
benchmark itself from competitors to maintain the customer relationship. The buzz word
customer relationship affects the performance of organizations to rise high in the contemporary
business environment.
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Introduction:

Two basic requirements to survive in a competitive environment are growth of business and
profitability. The former (business growth) is possible only if the organization has “customer
focus” and is able to satisfy all the stated and implied needs of the customer with respect to
quality, delivery and price.

Profitability can be achieved by increasing price and/or manufacturing cost. Since price is
decided by the completion, the only and surest way to increase profit is to cut down the
manufacturing cost by achieving operational excellence (i.e. continuous improvement in
company’s operations).

Six Sigma provides an overall framework to achieve continuous improvement in the business
process of the organization “Six Sigma may be defined as a customer-oriented, structured,
systematic, proactive and quantitative company- wide approach for continuous improvement of
manufacturing, services, engineering, suppliers and other businesses. It measures the degree to
which the process deviates from the goals and then takes efforts to improve the process to
achieve total customer satisfaction

The goal of Six Sigma programme is twofold:

To improve the customer (internal as well as external) satisfaction by reducing and eliminating
gaps/defects.

To continuously improve processess throughout the organization thereby reducing sources of
variations and improving quality and productivity”.
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Conceptual review of project area
This research uses DMAIC Methodology that makes use of various tool kits and templates.
According to the particular first pass improvement yield requirements toolkit should be applied
flexibly and intelligently. With the progress of this project we will come across all necessary
toolkits and templates one after other.
Define:
Action Planning
Project Charter
Team Charter
Kano Model
Process Mapping
Measure:
Data Collection Plan
Data Output Format

VOICE OF CUSTOMER
As must be one VOC (Voice of customer) were gathered through surveys, interview sessions,
and customer observation with internal customers: -

Spatter inside silencer
Assembly fitment

Flange flatness

Welding quality

Heat shield tack welding
Traceability marking
Y-bracket slots

Seam welding quality
Y-bracket painting

Dent, damage, burr

Gap between clamp shell & heat shield

These VOCs were translated into CTQs (critical to quality) as follows: - Quality of Finished
Cold End

Process Accuracy (SOP)

Timely Productivity

Quality of Raw Material

Using KANO model these CTQs are prioritized dimensional and delighters
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oject Charter

Business Case:-

There is a demand of 300 cold end (silencer) for
exhaust system of car . There are few
rejections by internal customer due to  various)
defects. This may have a financial impact thus
incurring monetary loss and customer]
dissatisfaction. Such errors also have an impact on

the TAT as it results in rework

Problem Statement:-

The data for the month of some month shows that 15%
defects which have been identified per shift. 826 defects
occurs from spatter problem Machine. material,
manpower. method related problems/issues need to be
identified to reduce the errors. The target is to reduce
spatter defects from 826 to 5%26. Less OEE has adverse
effect on customers. As they are not fulfilling the|
customer demand .Thereby causing loss of revenue and

negatively affect the customer satisfaction.

Goal Statement/ Category Sponsor Expectations:-

reduction ef spatter defects from 8% (o0 5%.

PROJECT SCOPE:-

Project In-Scope:

Starting Point: pinch cat assembly (INo 1&2.3.4)
Ending Point: intermediate. tail pipe & ¥y bracket
welding. (INo 8 & 10)

Project Out-Scope:

A1l the other processes at Manufacturing plant

Team Leader: Mr. Ujjal Medak

Team Leader Responsibilities:-

e Facilitate creation of team charter and|
team
e Determine scope of project

Understand customer and business
requirements
* Demonstrate leadership skill when|
working
* Ensure completion of Define . Measure
and Analysis.

Team Members: Mr. Kheeleswar Dewangan. Deepak
Hajoary. Sukhdev Boipai

Team Member Responsibilities:-

- Understand the organizational process and
functions

- Establish clear goals. objectives. processes to
improve the sigma level

& Understand customer and business requirements

- Facilitate creation of project charter. team
charter and team

* Data gathering and information development

+ Sharing knowledge and information

* Determine Sigma level. Kano model. gather
WOC and convert it in to CTQ.

PROJECT BIG Y:

Reduction of defects from 8% to 5% of cold assembly line.

ROLES & RESPONSIBILITIES:

Member Name Define e

Measur | Impr

ove

Mr A I, A I, A

I, A

Mr B LA LA

I, A
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Mr. Sukhdev P.R P,R P,R
P,R

Mr. Ujjal P,R P,R

Mr. Deepak P.R PR PR

Mr. Kheeleshwar P.R PR P.R

A=Approval; R=Resource for Team; P=Participant; I=Interested Party.

PROCESS MAPPING

SIPHOC

PROCESS FLOW DIAGRAM

COLD END SILENCER

E— —

= ¢

e Raw Material Supplier

¥

Process

= Flange inlet, Perforated buffle plate,
Heal sheild, Heat sheild Nfg bracket,
Lug, Y-bracket, Heat sheild lower and
upper half Perforated bend tube,
xhaust, Silicon spra
- IVIIG Weldmg TIG Welding, CO2

Welding, Spot Welding, Seam Welding,

Tacking, Clamp shell assembly, Leak
testing, Traceability.

DETAILE PROCESS MAP(COLD END SILENCER)

MEASURE PHASE

* Cold end / Silencer

= Quality Assurance Department.

Following are the different types of defects observed at cold end assembly line:
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Defects in silencer
Spatter inside silencer
Assembly fitment
Flange flatness
Welding quality

Heat shield track welding

Traceability

Y bracket slots

Seam welding quality

Y bracket painting quality

Weight variation

Dent, damage, burr

Gap between clam shell and heat shield
Others (specific)

PARETO ANALYSIS OF DEFECTS: -

Pareto Chart of TYPES
10004 s —— L 100
800 - 80
]
“ 6004 - 60 §
5 —L e
8 ¢
400+ D 40
2004 L 20
0 . r : = = T 0
TYPES SIS YBS wQ AF ) Other
Count 553 435 15 11 6 7
Percent 53.8 2.4 1.5 1.1 0.6 0.7
cum % 53.8 96.2 97.7 98.7 99,3 100.0

Inferences: it is found from the historical data that major part of contribution for the rejection of
silencer is due to spatter inside silencer and Y bracket slot
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Cause-and-Effect Diagram
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Data Collection Plan

Data Type: The collected data is rejection count. Rejection is recorded as numbers which is a
discrete data set for cold end assembly

Purpose: to find major type of defects occurring in cold end assembly.
Sampling: systematic sampling is used for the data collection purpose where data is collected
real time.

Duration: Duration for data collection is 30 days.

Measurement and System Analysis (MSA): no MSA is performed as there is no
involvement of operators in data collection, instead data is self collected.

Following table summarizes data collection plan:
Data OQutput Format: -

Sampling
Me | Oper Metho Sa
asur| ation | Tar [ d/Sour | Uni| mp
e |al get | ce t of| le Collection Sample Time
Defin Me
ition asur Frequency Size Frame
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e
Bri
N of Spatt | ngi | Defects
o fler ng | reports [ Nos| No Daily 35 1
reje ,
ctio | probl| leve| observ
n |ems [l ofje all sampling. months
reje En
du t| occur| ctio | weldin tir
e ofring |n |g e
Sp
att | vario | to [ process
er |us 5% | es population
pro
ble | reaso require dat
m |[ns d a
visuall
y collected
for 35
shi
fts.
Suspected Sources for Spatter Defects
Par
t |V
No | F [GPF |PUSS| AHSF (MC [BTD|GBTM
1 [Y[Y | N Y Y |Y N
2 lY[Y Y N N [ N N
3 IN[N| N Y Y |Y N
4 Y| N | N N N|Y N
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247 'Y D Y N Y D Y

248 'Y Y Y N Y D N

249 'Y Y N Yf N Y Y

250 | N Y N Yf N D N

Note: -

VF - Voltage Fluctuation
GPF - Gas Pressure Fluctuation
PUSS - Proper Use of Silicon Spray

AHSF - Alignment of Heat Shield in to fixture
MC - Manual Chipping

BTD - Bend Tube Diameter
GBTM - Gap between Torch & Metal
Process sigma level calculation

Process sigma level basically indicates current process performance. Taking six sigma as
benchmark (at six sigma level a process is almost defect free) we aim at finding the current

performance of cold feed extrusion process.

DPMO Calculation

Opportunities(O) = 5598
Defect (D) = 1027
DPMO =1027/5598*1000000
=183,458.4
Yield =1-1027/5598
=81.65%
Sigma Level =1.5+ABS (NORMSINV(1-ES) from excel
Formula sheet

Now, at 1, 83,458.4 DPMO, corresponding sigma level (Using above formulae) comes out to be
2.40
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ANALYZE PHASE

1. Hypothesis Testing: -

HO = There is no difference between the two shift.

Non Defective | Defective | Total
Shift
1 414 36 450
Shift
2 459 81 540

Ha = There is a significant difference between the two shift.

Chi-Square Test: Non Defective, Defective

Expected counts are printed below observed counts

Chi-Square contributions are printed below expected counts

Non Defective| Defective| Total

1 414 36/ 450
396.82 53.18
0.744 5.551

2 459 &1 540
476.18 63.82
0.620 4.626

Total 873 117) 990

Chi-Sq=11.541, DF = 1, P-Value = 0.001
Conclusion:

mYVF
P Use Of 5SS
EMC

mGPrF

m Alignment of heat shield in fixture

®mBT Dia

% Gap Bwn Torch & Metal

Since the valve of P > 0.05 ie 0.001 so the two shift are proved to be significantly different from
each other. It indicates that statically significant difference in two shifts.

Pie Chart for the Suspected Source of Variance of Spatter Problem
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Recommendations:

Diameter of bend tube should be uniform with the heat shield so that the gap through which the
spatter get entry would be minimum.

The alignment of the fixture should be tight so that while welding work piece should not shake.
Silicon spray to be spread to each and every piece before CO2 welding

Cleaning of m/c

Change of fixture position of station 4 so that the spot welding position can be changed.

Manual removal of spatter after station 3 & 4 to be properly done.

In job training should be there for labours.
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