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Shewhart, Deming, Six Sigma, and the Power of SPC: A
Deep Dive into Statistical Process Control

The quest for consistent quality and process improvement has driven countless innovations in manufacturing and beyond.
Central to this pursuit are the principles and methodologies championed by Walter Shewhart, W. Edwards Deming, and the Six
Sigma initiative, all deeply intertwined with the crucial tool of Statistical Process Control (SPC). This article delves into the
interconnectedness of these giants in quality management, exploring how they contribute to effective SPC implementation and
its profound impact on business performance. We'll examine the practical application of Shewhart charts, Deming's profound
influence, the Six Sigma methodology's integration with SPC, and the overall benefits of employing this powerful press
towards achieving operational excellence.

The Foundations: Shewhart Charts and SPC

The cornerstone of modern SPC lies in the work of Walter Shewhart. His groundbreaking contributions, especially the
development of the control chart (often called a Shewhart chart), provided a statistical framework for monitoring process
variation. Shewhart recognized that variation is inherent in any process, distinguishing between common cause variation
(inherent to the system) and special cause variation (indicative of assignable causes that need investigation). Shewhart charts
visually represent this variation over time, allowing practitioners to quickly identify deviations from expected behavior and
take appropriate corrective actions. This simple yet powerful tool forms the bedrock of many modern quality management
systems. Key elements of a Shewhart chart include the centerline representing the average process performance, upper and
lower control limits (UCL and LCL) defining acceptable variation, and plotted data points reflecting individual measurements
or subgroups.

### Understanding Common Cause and Special Cause Variation: A Crucial Distinction

The ability to differentiate between common cause and special cause variation is paramount in effectively utilizing Shewhart
charts. Common cause variation, also known as random variation, is inherent to the process and is expected. It's the
background noise, the ever-present fluctuation resulting from numerous small, unpredictable factors. Special cause variation,
on the other hand, results from identifiable sources, such as equipment malfunction, changes in raw materials, or operator
error. Identifying these special causes is crucial for implementing effective improvements and preventing defects. The
Shewhart control chart provides a visual means to instantly detect when a process is deviating from its normal behavior,
signaling the need for immediate attention.

Deming's Profound Impact on Quality Management

W. Edwards Deming, building upon Shewhart's work, significantly expanded the application and understanding of statistical
process control. He emphasized a holistic approach to quality improvement, focusing not just on defect detection but on
preventing defects in the first place. Deming's 14 points for management highlight the crucial role of leadership, continuous
improvement, and employee empowerment in achieving organizational excellence. His emphasis on reducing variation and
understanding the system as a whole laid the foundation for the widespread adoption of SPC techniques. Deming's philosophy
is deeply intertwined with the principles of SPC; it's not merely about charting data, but about utilizing the data to understand
and improve the system's inherent capability. His teachings strongly support the use of Shewhart charts and data analysis for
continuous improvement.

Six Sigma and its Integration with SPC: A Powerful Synergy

Six Sigma, a data-driven methodology for process improvement, seamlessly integrates Shewhart charts and other SPC tools
into its problem-solving framework. The DMAIC (Define, Measure, Analyze, Improve, Control) cycle, a cornerstone of Six
Sigma, uses SPC extensively during the Measure and Control phases. The Measure phase utilizes SPC tools to gather and
analyze data on the current process performance, establishing baselines and identifying key process characteristics. The
Control phase leverages SPC to ensure that improvements made during the Improve phase are sustained over time. Six
Sigma's focus on reducing variation to near-zero defects aligns perfectly with the core principles of Shewhart charts and the
overall goal of achieving process stability. The use of control charts within a structured framework like Six Sigma enhances
the efficiency and effectiveness of SPC.

Benefits of Shewhart, Deming, Six Sigma, and SPC Integration

The combined application of Shewhart charts, Deming's philosophy, and Six Sigma methodologies offers numerous
advantages:

* Reduced Defects: By identifying and addressing special cause variation, organizations can significantly reduce the
number of defective products or services.
e Improved Process Capability: SPC helps assess and improve the inherent capability of a process, enabling more
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efficient and consistent production.

e Enhanced Efficiency: Early detection of problems prevents costly rework and waste, leading to improved efficiency
and profitability.

e Data-Driven Decision Making: SPC provides objective data for informed decision making, moving beyond guesswork
and intuition.

e Continuous Improvement: The integration of SPC within a continuous improvement framework like Six Sigma
promotes a culture of ongoing improvement and innovation.

Conclusion: A Powerful Triad for Operational Excellence

The combined influence of Shewhart, Deming, and Six Sigma, effectively harnessed through SPC, represents a powerful triad
for achieving operational excellence. By utilizing statistical tools like Shewhart charts to monitor and control process variation,
organizations can achieve significant improvements in quality, efficiency, and profitability. This approach moves beyond
simple defect detection toward a proactive, data-driven approach to continuous improvement, ensuring sustained excellence in
the long term. The practical application of these principles requires a commitment to data analysis, employee empowerment,
and a culture that embraces continuous improvement.

FAQ
Q1: What are the different types of Shewhart control charts?

Al: There are numerous types of Shewhart control charts, each designed for a specific type of data. Common types include: X-
bar and R charts for continuous data (measuring averages and ranges of subgroups), X-bar and s charts (using standard
deviation instead of range), p-charts for attribute data (measuring proportions of defectives), np-charts (measuring the number
of defectives), c-charts for defects per unit, and u-charts for defects per unit of measure. The choice of chart depends on the
type of data being collected and the nature of the process being monitored.

Q2: How frequently should control charts be updated?

A2: The frequency of updating control charts depends on the process being monitored and the potential impact of deviations.
Some processes may require hourly updates, while others might only need daily or even weekly updates. The goal is to strike a
balance between timely detection of problems and avoiding excessive monitoring overhead. The selection of appropriate
sampling frequency should reflect risk assessment and process stability expectations.

Q3: What should you do when a point falls outside the control limits on a Shewhart chart?

A3: When a point falls outside the control limits of a Shewhart chart, it indicates a potential special cause variation. Immediate
investigation is required to identify the root cause of the deviation. This often involves examining process parameters,
interviewing operators, and checking equipment. Once the root cause is identified, corrective actions should be implemented
to address the issue and prevent recurrence.

Q4: How can I ensure the effective implementation of SPC in my organization?

A4: Successful SPC implementation requires a multi-faceted approach: (1) leadership commitment and support are crucial; (2)
training employees on the proper use and interpretation of control charts; (3) defining clear objectives and metrics; (4)
selecting appropriate SPC tools for the specific processes being monitored; (5) establishing procedures for investigating and
addressing deviations from control limits; (6) incorporating SPC into a broader quality management system.

Q5: What are the limitations of using Shewhart charts?

A5: While Shewhart charts are powerful tools, they have some limitations. They may not be suitable for all types of data, and
their effectiveness depends on accurate data collection and interpretation. They are primarily designed to detect deviations
from a stable process, not to diagnose the underlying causes of those deviations. More advanced statistical methods might be
needed for complex processes or when subtle shifts in process behavior are of interest.

Q6: How does SPC contribute to continuous improvement?

A6: SPC is an integral component of continuous improvement initiatives. By providing objective data on process performance,
SPC enables identification of areas for improvement, measurement of improvement efforts, and verification of the
effectiveness of implemented changes. This data-driven approach promotes a culture of continuous improvement, leading to
consistent enhancement of process capability and quality. Through careful monitoring and interpretation, SPC guides the
continual refinement of processes, pushing toward ever-higher standards of efficiency and performance.

Q7: How does SPC differ from other quality control methods?

A7: Unlike other quality control methods that rely on inspection after production, SPC focuses on preventing defects by
monitoring the process itself in real-time. It leverages statistical techniques to identify and address variation before it leads to
significant quality issues. While other methods might focus on acceptance sampling or final product inspection, SPC is
proactive and emphasizes continuous monitoring and improvement.

Q8: What software tools are available for implementing SPC?

A8: Numerous software packages are available for implementing SPC, ranging from simple spreadsheet applications with
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built-in charting capabilities to sophisticated statistical process control software. Popular options include Minitab, JMP, and
many others offering a variety of statistical tools and reporting features designed specifically for SPC implementation and
analysis. The choice of software often depends on the specific needs and resources of the organization.

Shewhart, Deming, and Six Sigma: A Deep Dive into SPC Press

The pursuit of mastery in production has inspired countless methodologies and tools. Among the most impactful are the
contributions of Walter Shewhart, W. Edwards Deming, and the subsequent evolution of Six Sigma, all deeply intertwined with
the power of Statistical Process Control (SPC) methods. This article will explore the historical links between these giants and
how their ideas culminate in the modern application of SPC, particularly within the context of a “press” - be it a mechanical
press, a printing press, or even a metaphorical “press” for pushing operational improvements.

Shewhart's Groundbreaking Contributions:

Walter Shewhart, often viewed the pioneer of modern SPC, established the foundational principles in the 1920s. His work at
Bell Telephone Laboratories concentrated on reducing inconsistency in manufacturing processes. Shewhart understood that
inherent variation exists in any process, and differentiated between common cause (random) and special cause (assignable)
variation. This crucial distinction supports the entire framework of SPC. He introduced the control chart - a graphical method
that graphically represents process data over time and permits for the recognition of special cause variation. This simple yet
robust tool continues a cornerstone of SPC. The Shewhart cycle, also known as Plan-Do-Check-Act (PDCA), provides a
framework for continuous improvement, repetitively refining processes based on data-driven determinations.

Deming's Systemic Approach:

W. Edwards Deming, building upon Shewhart's work, broadened the application of statistical techniques to a much wider
context. He famously impacted post-war Japanese manufacturing, assisting to transform its industrial landscape. Deming’s
approach emphasized a systems perspective, arguing that problems are rarely isolated events but rather manifestations of
deeper organizational defects. His 14 points for management present a thorough guide for creating a culture of continuous
improvement. Central to Deming's philosophy is a strong concentration on reducing variation, utilizing statistical techniques to
pinpoint and reduce sources of special cause variation.

Six Sigma's Data-Driven Rigor:

Six Sigma, a subsequent progression, combines the tenets of Shewhart and Deming, adding a higher degree of strictness and a
structured methodology to process improvement. It uses a variety of statistical tools, including advanced statistical process
control (SPC) approaches, to quantify process performance and locate opportunities for improvement. The Six Sigma
methodology often entails the use of DMAIC (Define, Measure, Analyze, Improve, Control) - a structured five-phase process for
project management, ensuring a systematic and data-driven solution to issues.

SPC Press: The Practical Application:

The “press” in the context of Shewhart, Deming, and Six Sigma SPC refers to the implementation of these tenets in a precise
production setting. Imagine a stamping press in a manufacturing facility. SPC approaches, like control charts, would be
utilized to monitor the specifications of the stamped parts. By tracking these measurements over time, operators can rapidly
identify any deviations from requirements and take corrective measures to prevent faults. This approach applies equally well
to printing presses, ensuring consistent color and accuracy, or even to a metaphorical "press" for pushing process
enhancements in a service sector.

Benefits and Implementation:
The benefits of applying Shewhart, Deming, and Six Sigma principles through SPC are many. These include:

¢ Reduced Variation: Leading to enhanced product consistency.

e Increased Efficiency: By identifying and reducing waste and ineffectiveness.

e Reduced Costs: Through improved consistency and efficiency.

e Enhanced Customer Satisfaction: By providing products and offerings that consistently meet specifications.

Implementation strategies involve:

1. Training and Education: Providing employees with the expertise and skills to use SPC approaches.

2. Data Collection: Creating a robust system for collecting and assessing relevant data.

3. Control Chart Implementation: Introducing appropriate control charts to monitor key process parameters.

4. Continuous Improvement: Embracing a culture of continuous improvement through the implementation of the PDCA
cycle.

Conclusion:

Shewhart, Deming, and Six Sigma represent a effective lineage of thought in the pursuit of operational perfection. Their
achievements, particularly in the context of SPC, continue to revolutionize production and service sectors. By comprehending
and applying the tenets outlined above, organizations can achieve significant improvements in quality and performance.
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Frequently Asked Questions (FAQs):
Q1: What is the key difference between common cause and special cause variation?

Al: Common cause variation is inherent in any process and is due to random, unforeseeable factors. Special cause variation is
due to detectable causes, such as machine breakdown or personnel mistake.

Q2: How can I choose the right control chart for my process?

A2: The choice of control chart depends on the type of data being collected (e.g., continuous, attribute). Common types
include X-bar and R charts for continuous data and p-charts or c-charts for attribute data.

Q3: Is Six Sigma just about statistics?

A3: While statistics are a crucial component of Six Sigma, it's also a management approach that highlights continuous
improvement, data-driven choice-making, and customer focus.

Q4: How can I start implementing SPC in my organization?

AA4: Start with a pilot project focusing on a important process. Choose key process parameters to monitor, implement
appropriate control charts, and train employees on data collection and interpretation. Regularly assess progress and adjust
your technique as required.
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