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Abstract— In this project a review of systematic use of Seven
Quality Tools in Process Improvement is presented. The main
aim of this Study Project is to provide an easy introduction of
Seven Quality Tools and to improve the quality level of
manufacturing processes by applying it. Quality Control
Tools are the mean for Collecting data, analyzing data,
identifying root causes, and measuring the results. These
tools are related to numerical data processing. All these tools
together can provide great process tracking and analysis that
can be very helpful for quality improvements. These tools
make quality improvements easier to see, implement and
track. The work shows continuous use of these tools upgrades
the personnel characteristics of the people involved. It
enhances their ability to think generate ideas, solve problem,
and do proper planning. The development of people improves
the internal environment of the organization, which plays a
major role in the total Quality Culture.
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. INTRODUCTION ABOUT PROCESS IMPROVEMENT &
QUALITY TOOLS

Process improvement involves the business practice of
identifying, analyzing, and improving existing business
processes to optimize performance, meet best practice
standards or simply improve quality and the user experience
for customers and end-users.

Process improvement can have several different
names such as Business Process Management (BPM),
Business Process Improvement (BPI), business process re-
engineering, Continual Improvement Process (CIP), to name
a few. Regardless of the nomenclature, they all pursue the
same goal: to minimize errors, reduce waste, improve
productivity, and streamline efficiency.

A. Process Improvement Technigues:

Kaizen, 5S, PDCA, Six Sigma, Cause and Effect Analysis,
SIPOC Analysis, Value Stream Mapping, Total Quality
Management, Kanban, Process Mapping.
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Fig. 2: Six Sigma
Quality Tools are used to collect data, analyse data, identify
root causes, and measure results in problem-solving and
process improvement. The use of these tools helps people
involved easily generate new ideas, solve problems, and do
proper planning.

B. The Seven Basic Quality Tools Are:

1. Cause-and-effect diagram or the Fishbone diagram 2.
Control chart, 3. Pareto chart, 4. Stratification, 5. Check
sheet, 6. Histogram, 7. Scatter Diagram
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Fig. 3: Fishbone Diagram
The effective use of Seven Quality Tools helps in
maintaining the standards in quality and service. This helps
in identifying the issue in the production or Business process,
controls, and provides a solution to mitigate future defects.
These Quality tools are used to map the quality and provide
them with a continuous improvement in the Business Process.
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Il.  APPLICATION OF QUALITY TOOLS-THROUGH PDCA PDCA
In successful application of quality tools, an implemented Plan Do | Plan Check | Plan, Act | Check
quality management system is an advantage. 7QC Tools
The Quality Management Principles are a starting Problem | Implement | Process | Solution Result
point for the company’s management striving for continuous Identification | Solutions | Analysis | Development | Evaluatio
efficiency improvement over a long period of time and F—
customer satisfaction. . v v
- . Diagram
A quality management system is based on the
integrity of all production and support resources of a certain Check shest v v v
company. It enables a faultless process flow in meeting
related contracts, standards, and market quality requirements. Control
The PDCA-cycle is used to coordinate continuous charts v v v
improvement efforts. It emphasizes and demonstrates that
improvement programs must start with careful planning, must Histogram v v N4
result in effective action, and must move on again to careful
planning in a continuous cycle — the Deming’s quality cycle ParetoChart |y v v
is never-ending.
Scatter
Diagram v v v v
Stratification V
Table 1: Mapping Quality tools in PDCA
I1l. CASE STUDY
“Customer Complaints on Process Pipelines Fabrication”
To understand the concept of root cause analysis for this we are taking 6M in Fishbone Diagram.
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Graph 1: Root Cause Analysis-Fishbone diagram

A. Root Causes Identified From This Analysis:

— There is no proper co-ordination in between the team
members / key personnel

—  There was no knowledge transfer happened and no skill
requirements trainings were conducted

— Equipment’s calibration/ maintenance was not carried
out periodically

— Wrong Specification material was procured

— Quality Checking is not carried out as per the defined
frequency in ITP- Inspection and Test Plan

—  Work Instructions and relevant checklists are not defined

—  Encourage group participation

— Environmental protection is not arranged while
performing key activities like Welding and Coating.

From these Root Cause Analysis data, we can show
graphical representation of issues distribution using
Histogram and we can do prioritization with Pareto Analysis.
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Graph 2: Complaints Distribution-Histogram

Cllent (Customer) Complalnts:
April- September 2022
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Graph 3: Complaints Prioritization -Pareto Analysis

B. Report Analysis from the Graphs:

From the Pareto Analysis Graph, 1. Lack of Quality
Inspections, 2. Out of Calibration & 3. Skill Gap Trainings
are considered as prioritized areas where there is need of more

focus to get the beneficial results.
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IV. CONCLUSION

Statistical Quality Control is chiefly concerned in
making sure that several procedures and working
arrangements are in place to provide for effective and
efficient statistical processes, to minimize the risk of
errors or weaknesses in procedures or systems or in
source material

Seven QC tools are most helpful in troubleshooting
issues related to quality.

All processes are affected by multiple factors and
therefore statistical QC tools can be applied to any
process.

The continuous use of these tools upgrades the personnel
characteristics of the people involved. It enhances their
ability to think generate ideas, solve problem, and do
proper planning.
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