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Smed by Shigeo Shingo is a pivotal concept rooted in the principles of manufacturing excellence
and process improvement. Developed by the renowned Japanese industrial engineer Shigeo
Shingo, Smed stands for Single-Minute Exchange of Die, a methodology that aims to dramatically
reduce setup times and increase manufacturing flexibility. This article explores the origins,
principles, implementation strategies, and benefits of Smed by Shigeo Shingo, offering valuable
insights for professionals seeking to optimize their production processes.

Understanding Smed by Shigeo Shingo

What is Smed?

Smed, an acronym for Single-Minute Exchange of Die, is a systematic approach to reducing the
time required to switch from producing one product to another. Traditionally, machine setups and
changeovers could take hours, leading to significant downtime and inefficiencies. Shigeo Shingo's
innovative approach aimed to cut this down to less than 10 minutes (single-digit minutes), thereby
enabling just-in-time manufacturing and promoting lean production principles.

The Origins of Smed

Developed in the 1950s and 1960s within the context of the Toyota Production System, Shigeo
Shingo?s work was instrumental in shaping modern manufacturing practices. The methodology
emerged from the need to minimize waste, improve responsiveness, and enhance productivity. His
extensive studies on changeover processes and waste elimination laid the foundation for Smed,
which has since become a cornerstone of lean manufacturing.

Core Principles of Smed

Shigeo Shingo's Smed methodology is grounded in several fundamental principles aimed at
streamlining changeover processes:

1. Eliminating Waste

- Removing unnecessary steps in setup procedures
- Reducing idle time and movement
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- Avoiding excess inventory during changeovers

2. Standardization of Procedures

- Developing standardized work instructions
- Ensuring consistency across setups
- Facilitating training and reduction of errors

3. Simplification and Automation

- Using tools and fixtures to speed up changeovers
- Automating repetitive tasks where feasible
- Improving accessibility to critical components

4. Parallel Operations

- Performing multiple setup tasks simultaneously
- Coordinating activities to minimize total time

5. Continuous Improvement

- Regularly analyzing and refining procedures
- Engaging operators in problem-solving
- Cultivating a culture of ongoing efficiency

Implementation of Smed in Manufacturing

Step-by-Step Guide

Implementing Smed requires a systematic approach:

- Identify Critical Changeovers: Focus on high-frequency or time-consuming setups.
- Document Current Procedures: Map out each step involved in the changeover process.
- Analyze and Eliminate Waste: Remove non-value-adding steps, reduce delays, and simplify

tasks.
- Develop Standardized Work: Create detailed, repeatable procedures for changeovers.
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- Use Quick-Change Tools and Devices: Invest in fixtures, jigs, and modular equipment.
- Train Operators: Ensure all personnel are familiar with the new procedures and tools.
- Conduct Trial Runs and Measure Results: Use time tracking to validate improvements.
- Refine and Standardize: Continuously improve process steps based on feedback.

Tools and Techniques Supporting Smed

Several tools complement the Smed methodology:

- 5S System: Organize the workspace to facilitate quick and efficient changeovers.
- Single-Minute Exchange of Die (SMED) Cards: Visual aids for tracking and managing

changeover steps.
- Poka-Yoke (Error-Proofing): Prevent mistakes during setups.
- Kaizen: Continuous improvement initiatives to refine processes further.

Benefits of Smed Implementation

Adopting Smed principles offers numerous advantages:

1. Reduced Setup Times

- From hours to minutes, enabling quick changeovers.
- Increases machine availability and operational flexibility.

2. Increased Production Flexibility

- Facilitates small-batch production.
- Allows rapid response to customer demands and market changes.

3. Lower Inventory Costs

- Supports just-in-time manufacturing.
- Reduces storage and associated carrying costs.

4. Improved Quality
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- Standardized processes reduce variability.
- Enhances product consistency and reduces defects.

5. Cost Savings

- Decreases downtime and labor costs.
- Optimizes resource utilization.

6. Employee Empowerment

- Involves operators in process improvement.
- Fosters a culture of continuous improvement and engagement.

Challenges and Considerations

While Smed offers substantial benefits, implementing it is not without challenges:

- Initial Investment: Requires time, training, and sometimes new tools or fixtures.
- Resistance to Change: Employees may be hesitant to alter established routines.
- Process Complexity: Complex machinery or processes may need tailored solutions.
- Ongoing Commitment: Continuous improvement requires sustained effort and management

support.

To overcome these challenges, leadership must champion the initiative, involve employees actively,
and foster a culture receptive to change.

Smed and Lean Manufacturing

Shigeo Shingo?s Smed methodology is a foundational element of lean manufacturing, emphasizing
waste reduction and process efficiency. It aligns closely with other lean principles such as:

- Just-in-time (JIT)
- Total Productive Maintenance (TPM)
- Continuous Flow
- Value Stream Mapping

By reducing changeover times through Smed, organizations can achieve a more responsive,
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flexible, and efficient production system that meets the demands of modern markets.

Case Studies and Real-World Applications

Many leading manufacturers have successfully implemented Smed principles:

Toyota

- Pioneered Smed techniques to streamline assembly line changeovers.
- Achieved rapid setups that supported their just-in-time production model.

Automotive Industry

- Reduced downtime and increased model variety flexibility.
- Enabled small batch production with minimal inventory.

Electronics Manufacturing

- Implemented quick changeovers to accommodate rapid product cycles.
- Improved responsiveness to customer orders.

Conclusion

Smed by Shigeo Shingo represents a transformative approach to manufacturing efficiency. By
focusing on reducing changeover times to a single digit, organizations can unlock increased
flexibility, lower costs, and higher quality. The methodology requires a disciplined application of
principles such as waste elimination, standardization, and continuous improvement. When
implemented effectively, Smed not only enhances operational performance but also fosters a culture
of innovation and proactive problem-solving within manufacturing environments.

Embracing Smed as part of a comprehensive lean strategy positions companies to compete more
effectively in today's fast-paced, customer-centric markets. Whether in automotive, electronics, or
any other manufacturing sector, the principles of Smed are universally applicable and remain as
relevant today as when Shigeo Shingo first introduced them over half a century ago.

Keywords: Smed, Shigeo Shingo, Single-Minute Exchange of Die, lean manufacturing, changeover
reduction, process improvement, just-in-time, manufacturing efficiency, waste elimination
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Smed by Shigeo Shingo is a seminal work that delves deep into the principles of manufacturing
excellence, operational efficiency, and quality management. Authored by the renowned Japanese
industrial engineer Shigeo Shingo, the book offers a comprehensive exploration of lean
manufacturing concepts, focusing on practical methodologies to eliminate waste, improve
processes, and foster a culture of continuous improvement. This review aims to provide an in-depth
analysis of the book?s core ideas, its relevance to modern manufacturing, and its enduring impact
on industrial practices worldwide.

Overview of Shigeo Shingo?s Philosophy

Shigeo Shingo is widely regarded as one of the pioneers of the Toyota Production System and lean
manufacturing. His philosophy centers around the idea that efficiency and quality are intrinsically
linked, and both can be achieved through systematic elimination of waste and meticulous process
design. The book ?Smed? encapsulates these principles, emphasizing that operational excellence
is rooted in understanding and controlling variability, waste reduction, and empowering frontline
workers.

Shingo?s approach is characterized by a pragmatic, hands-on methodology that emphasizes simple
yet powerful techniques. His focus on practical tools, such as Single-Minute Exchange of Dies
(SMED), Poka-Yoke (error-proofing), and the distinction between different types of waste, has made
his ideas accessible and applicable across various industries.

Core Concepts Explored in the Book

1. Waste Elimination

One of the foundational themes in Shingo?s work is identifying and eliminating waste (muda). He
categorizes waste into several types, including overproduction, waiting times, transportation, excess
inventory, motion, over-processing, and defects. The book underscores that waste is not just a cost
but a barrier to flexibility and quality.

Features and Techniques:

- Using value stream mapping to visualize waste.
- Systematic identification and removal of non-value-adding activities.
- Fostering a culture where workers are encouraged to identify inefficiencies.

Pros:
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- Clear categorization helps teams target specific issues.
- Promotes a mindset of continuous waste reduction.

Cons:

- Requires disciplined implementation; superficial efforts may yield limited results.

2. Single-Minute Exchange of Dies (SMED)

One of Shingo?s most famous contributions is the SMED system, designed to drastically reduce
setup times for machines and processes. This technique enables quick changeovers, which in turn
increases flexibility, reduces inventory, and supports just-in-time production.

Features:

- Separating internal and external setup activities.
- Converting internal setups to external ones where possible.
- Streamlining and standardizing procedures.

Pros:

- Significant reduction in downtime.
- Enables smaller batch sizes, reducing inventory costs.
- Enhances responsiveness to customer demands.

Cons:

- Initial investment in training and process analysis.
- May require re-engineering existing equipment and procedures.

3. Poka-Yoke (Error-Proofing)

Shingo emphasizes the importance of designing processes that prevent errors before they occur,
thereby reducing defects and rework.

Features:
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- Simple devices or mechanisms that detect anomalies.
- Designing fixtures and tools that only allow correct assembly.
- Incorporating visual cues and alarms.

Pros:

- Reduces defect rates significantly.
- Improves overall quality and customer satisfaction.

Cons:

- Needs careful analysis to implement effective error-proofing.
- Over-reliance on devices may sometimes overlook systemic issues.

4. Continuous Improvement (Kaizen)

Shingo advocates for a culture where continuous, incremental improvements are part of daily work.
Engaging employees at all levels is crucial for sustaining gains.

Features:

- Regular team meetings to identify improvement opportunities.
- Training programs to develop problem-solving skills.
- Recognition and reinforcement of improvement efforts.

Pros:

- Builds a proactive and engaged workforce.
- Creates a dynamic environment for innovation.

Cons:

- Requires persistent leadership commitment.
- Change fatigue can occur if not managed properly.

Practical Applications and Case Studies
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?Smed? is rich with real-world examples that illustrate the successful application of Shingo?s
principles. Many manufacturing giants, especially in Japan, have adopted these techniques to
transform their operations.

Key Applications:

- Automotive manufacturing, notably by Toyota, to streamline production.
- Electronics assembly lines reducing changeover times.
- Small and medium enterprises adopting lean principles for competitiveness.

Impact:

- Reduction in lead times.
- Lower inventory holding costs.
- Improved product quality and consistency.

Limitations:

- Not all principles are directly transferable; adaptations are often needed.
- Success depends heavily on management commitment and organizational culture.

Features and Benefits of the Book

Strengths:

- Authoritative content: Shingo?s extensive experience lends credibility.
- Practical focus: Emphasizes actionable techniques rather than abstract theories.
- Holistic view: Integrates process, people, and culture.
- Clear illustrations: Diagrams and case studies enhance understanding.

Weaknesses:

- Dense technical language may challenge beginners.
- Some concepts require prior knowledge of manufacturing processes.
- The book?s depth can be overwhelming for those seeking quick solutions.
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Relevance in Today?s Manufacturing Environment

Despite being published decades ago, ?Smed? remains highly relevant. The core principles of
waste reduction, quick changeovers, error-proofing, and continuous improvement underpin modern
lean manufacturing and Industry 4.0 initiatives.

Modern Adaptations:

- Integration with digital technologies, such as IoT sensors for real-time waste detection.
- Use of data analytics to identify process inefficiencies.
- Automation combined with Shingo?s principles to enhance flexibility.

Challenges:

- Rapid technological change requires continuous adaptation.
- Organizational resistance to cultural change persists.

Opportunities:

- Lean principles can significantly improve sustainability by reducing resource consumption.
- Enhances agility in complex supply chains.

Conclusion

?Smed by Shigeo Shingo? is a cornerstone text that offers timeless insights into manufacturing
excellence. Its focus on waste elimination, rapid changeover techniques, error-proofing, and
fostering a culture of continuous improvement has influenced generations of engineers and
managers worldwide. Though some concepts may require adaptation to contemporary technological
contexts, the fundamental principles remain highly applicable. For organizations committed to
operational excellence and quality, Shingo?s work provides not just a set of tools but a philosophy
that can transform enterprise performance.

Final verdict:

Pros: Practical, proven methodologies; comprehensive coverage; deep insights from a pioneer.

Cons: Technical density; implementation complexity; requires cultural buy-in.
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Anyone serious about improving manufacturing processes or seeking to embed lean thinking into
their organization should consider ?Smed? an essential read?its lessons continue to resonate in the
modern industrial landscape.
 

 QuestionAnswer What is the core concept of 'SMED' by Shigeo Shingo? The core concept of
SMED (Single-Minute Exchange of Die) by Shigeo Shingo is to reduce equipment changeover times
to less than 10 minutes, enabling more flexible and efficient production runs through streamlined,
standardized procedures. How does SMED contribute to lean manufacturing principles? SMED
contributes to lean manufacturing by minimizing downtime during changeovers, increasing
equipment availability, reducing waste, and enabling just-in-time production, all of which lead to
improved overall efficiency. What are the main steps involved in implementing SMED according to
Shigeo Shingo? The main steps include separating internal and external setup tasks, converting
internal tasks to external ones, streamlining and standardizing procedures, and continuously
improving the changeover process to eliminate unnecessary steps. Can SMED be applied to
industries outside manufacturing? Yes, SMED principles can be adapted beyond manufacturing to
any process requiring quick changeovers, such as in healthcare, logistics, and service industries, to
improve flexibility and reduce downtime. What are some common challenges faced when
implementing SMED, and how can they be overcome? Common challenges include resistance to
change, lack of standardization, and inadequate training. These can be overcome by management
support, thorough staff training, involving operators in process improvement, and establishing clear
procedures for changeovers. 

 
Related keywords: Smed, Shigeo Shingo, Toyota Production System, Poka-Yoke, JIT, Single
Minute Exchange of Die, Zero Quality Control, Mistake Proofing, Continuous Improvement, Lean
Manufacturing

Made to order lean excelling in a high mix low vo

made to order lean excelling in a high mix low volume environment

In today's competitive manufacturing landscape, businesses are continually striving to optimize their
processes to meet diverse customer demands while maintaining efficiency and quality.
Made-to-order (MTO) lean manufacturing has emerged as a strategic approach that aligns
production closely with customer requirements, minimizing waste and inventory. When combined
with the principles of lean manufacturing, MTO can excel remarkably well, especially in
environments characterized by high product variety (high mix) and low production volumes (low
V/O). Such settings pose unique challenges?balancing flexibility with efficiency, managing complex
workflows, and ensuring timely delivery?all while maintaining cost competitiveness. This article
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explores how made-to-order lean manufacturing can thrive in a high mix, low volume environment,
emphasizing key strategies, best practices, and critical success factors.

Understanding the High Mix Low V/O Challenge

Defining High Mix, Low V/O

High mix, low volume manufacturing refers to operations that produce a wide variety of products in
small quantities. Manufacturers in this domain often serve niche markets, customized orders, or
rapidly changing product lines. This environment contrasts sharply with high-volume, low-mix
production, which emphasizes efficiency through standardization and economies of scale.

Key Challenges in High Mix Low V/O Environments

- Complex Scheduling: Managing diverse product configurations requires flexible scheduling
systems that can adapt quickly.

- Inventory Management: Balancing inventory levels is difficult; excess inventory leads to waste,
while shortages delay delivery.

- Process Variability: Variations in product design and process steps increase the risk of
inefficiencies and errors.

- Resource Flexibility: Workforce and equipment need to be adaptable to different product
requirements.

- Lead Time Reduction: Ensuring quick turnaround times without sacrificing quality is critical to
customer satisfaction.

Principles of Made-to-Order Lean Manufacturing

Core Concepts

Made-to-order lean manufacturing hinges on producing goods precisely when needed, tailored to
individual customer specifications, and eliminating waste at every stage. It emphasizes just-in-time
(JIT) principles, continuous improvement, and respect for people.

Alignment with Customer Demand

MTO lean minimizes inventory by starting production only after receiving an order. This approach
reduces excess stock, obsolescence, and storage costs, making it ideal for high mix, low volume
scenarios.

Waste Elimination Focus
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Lean identifies and eliminates the seven wastes?overproduction, waiting, transportation, extra
processing, inventory, motion, and defects?to streamline operations and enhance responsiveness.

Strategies for Excelling in High Mix Low V/O with MTO Lean

1. Flexible Manufacturing Systems (FMS)

Implementing flexible manufacturing setups enables quick changeovers and process adjustments.
Techniques include:

- Modular Equipment: Use of adaptable machinery that can switch between product types with
minimal downtime.

- Quick Changeover (SMED): Applying Single-Minute Exchange of Die (SMED) principles to
reduce setup times.

- Cell Manufacturing: Organizing machines into cells tailored for specific product families for
efficient flow.

2. Robust Scheduling and Planning

Effective scheduling tools are vital in high mix, low V/O environments:

- Advanced Planning Systems: Utilize ERP and APS tools to dynamically plan and prioritize
orders.

- Pull Systems: Implement Kanban or similar signaling systems to control production flow based
on actual demand.

- Finite Capacity Scheduling: Ensure schedules are realistic and account for resource
constraints.

3. Standardized Work and Process Documentation

Standardization ensures consistency and quality across diverse products:

- Process Mapping: Document workflows for each product type to identify best practices.
- Work Instructions: Develop clear, visual guides to support operators.
- Continuous Improvement: Regularly review and refine processes to adapt to new product

requirements.

4. Cross-Training and Workforce Flexibility
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A versatile workforce can handle multiple product types, reducing bottlenecks:

- Skill Development: Train employees across various tasks and equipment.
- Multi-Function Teams: Form teams capable of switching roles as needed.
- Empowerment: Encourage operators to identify and solve problems proactively.

5. Lean Supply Chain Integration

Supply chain agility supports MTO lean success:

- Supplier Collaboration: Work closely with suppliers to ensure quick delivery of components.
- Vendor-Managed Inventory (VMI): Share real-time demand data with suppliers to optimize

replenishment.
- Local Sourcing: Reduce lead times and increase responsiveness by sourcing locally when

possible.

6. Technology Enablement

Leverage technology for visibility and control:

- Real-Time Data Collection: Use sensors and IoT devices to monitor production status.
- Visual Management: Implement dashboards and visual cues for quick decision-making.
- Automation: Use automation selectively to handle repetitive or complex tasks efficiently.

Critical Success Factors

1. Leadership Commitment

Strong leadership is essential to champion lean initiatives, allocate resources, and drive cultural
change.

2. Customer Collaboration

Engaging customers in the design and delivery process ensures that product specifications and
delivery expectations are clear and achievable.

3. Continuous Improvement Culture
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Fostering a mindset of ongoing enhancement encourages innovation and adaptation in a high-mix
environment.

4. Data-Driven Decision Making

Reliable, timely data enables proactive management and quick response to issues.

5. Flexibility and Agility

Organizations must maintain the ability to pivot rapidly in response to changing customer demands
or market conditions.

Case Examples of Made-to-Order Lean in Action

Example 1: Custom Medical Devices Manufacturer

A medical device manufacturer adopted lean principles to handle a broad product portfolio with low
volumes. By implementing flexible manufacturing cells, standardizing work processes, and utilizing
real-time data, they reduced lead times by 30% and improved quality metrics.

Example 2: Specialty Machinery Supplier

This supplier used cross-trained teams and a pull-based scheduling system to manage complex
custom machinery orders efficiently, achieving on-time delivery rates exceeding 95% despite high
product variability.

Conclusion

Made-to-order lean manufacturing holds immense potential for high mix, low volume environments
when executed effectively. Success hinges on embracing flexibility, leveraging technology,
standardizing processes, and fostering a culture of continuous improvement. By aligning
manufacturing strategies with customer demands and operational realities, organizations can
achieve operational excellence, reduce waste, and deliver customized products efficiently. The
journey demands discipline, innovation, and leadership commitment, but the rewards?enhanced
customer satisfaction, reduced costs, and competitive advantage?are well worth the effort. As
markets become increasingly personalized and dynamic, mastering made-to-order lean in high mix,
low V/O settings will be a key differentiator for forward-thinking manufacturers.
 
Made to Order Lean Excelling in a High Mix Low Volume Environment

In today's manufacturing landscape, the concept of Made to Order (MTO) combined with Lean
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principles has emerged as a game-changer, especially in environments characterized by high
product variability and low production volumes?commonly referred to as high mix, low volume
(HMLV) settings. This strategic approach enables organizations to deliver customized products
efficiently while minimizing waste, reducing lead times, and optimizing resource utilization. In this
comprehensive review, we will explore how made to order lean manufacturing thrives in high mix
low volume contexts, dissecting the core principles, challenges, solutions, and best practices to
achieve operational excellence.

Understanding Made to Order and Lean Manufacturing

What is Made to Order (MTO)?

Made to Order is a production strategy where products are manufactured only after a customer
places an order, rather than producing large quantities in anticipation of demand. This approach
emphasizes:

- Customization: Tailoring products to specific customer requirements.
- Reduced Inventory: Minimizing excess stock and associated carrying costs.
- Flexibility: Ability to swiftly adapt to changing customer preferences and market conditions.

Core Principles of Lean Manufacturing

Lean manufacturing aims to create value by eliminating waste (muda) and optimizing flow. Its
fundamental principles include:

- Value Identification: Defining what the customer perceives as value.
- Value Stream Mapping: Visualizing processes to identify inefficiencies.
- Flow Optimization: Ensuring smooth, continuous flow of materials and information.
- Pull Systems: Producing only what is needed in response to customer demand.
- Perfection: Continuous pursuit of waste reduction and process improvement.

Synergy of Made to Order and Lean in High Mix Low Volume Settings

Why the Combination Works

MTO and lean principles complement each other perfectly in HMLV environments because they
both focus on responsiveness, waste reduction, and customization. The synergy offers:
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- Enhanced Flexibility: Lean tools facilitate rapid changeovers and adaptable processes.
- Reduced Lead Times: Streamlined workflows decrease the time from order receipt to delivery.
- Improved Quality: Continuous improvement reduces defects and rework.
- Cost Efficiency: Eliminating waste and unnecessary inventory lowers costs.

Challenges in High Mix Low Volume Manufacturing

Despite the benefits, HMLV manufacturing presents specific hurdles:

- Complex Scheduling: Managing diverse products with varying processing requirements.
- Setup and Changeover Times: Frequent changeovers can lead to delays and increased costs.
- Inventory Management: Balancing minimal stock levels with customer demand variability.
- Capacity Planning: Ensuring resources are effectively allocated amid unpredictable demand.

Implementing Made to Order Lean in HMLV Environments

Strategic Foundations

To succeed, organizations should build a strong foundation grounded in:

- Customer-Centric Approach: Understanding exact customer specifications to tailor processes.
- Flexible Workforce: Cross-trained employees capable of handling diverse tasks.
- Modular Equipment: Using adaptable machinery that can be quickly reconfigured.
- Robust Information Systems: Real-time data for accurate planning and scheduling.

Key Lean Tools and Techniques for HMLV MTO

- Cellular Manufacturing: Organizing machines and workers into cells dedicated to specific
product families to reduce movement and setup times.

- Single-Minute Exchange of Dies (SMED): Rapid changeover techniques that minimize downtime
between different product runs.

- Kanban Systems: Visual signals that trigger production or replenishment, ensuring pull-based
flow and reducing overproduction.
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- Level Scheduling (Heijunka): Distributing production evenly over time to absorb variability and
prevent bottlenecks.

- Standardized Work: Documented best practices that promote consistency and facilitate quick
onboarding.

- Design for Flexibility: Engineering products and processes to accommodate variations without
significant retooling.

Operationalizing Made to Order Lean in a High Mix Low Volume
Context

Process Design and Flow

- Process Mapping: Detailed visualization of each step to identify waste and optimize flow.
- Flexible Workstations: Implementing multi-functional stations that can handle different products.
- Batch Size Reduction: Producing in the smallest feasible batches to minimize inventory and lead

times.
- Flow Cells and U-shaped Lines: Arranging equipment to promote continuous flow and easy

communication.

Scheduling and Planning

- Real-Time Scheduling: Using advanced MES (Manufacturing Execution Systems) to adapt
schedules dynamically.

- Capacity Buffers: Maintaining flexible capacity buffers to handle variability without causing
delays.

- Demand Forecasting: Leveraging customer order data to anticipate needs while remaining
adaptable.

Inventory and Supply Chain Management

- Just-in-Time (JIT): Synchronizing material deliveries with production schedules to reduce stock
levels.

- Supplier Partnerships: Developing close relationships for rapid response and flexible supply
options.
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- Strategic Stocking: Holding minimal safety stocks of critical components to balance risk and
responsiveness.

Quality Management

- Built-in Quality: Integrating quality checks into every step to prevent defects.
- Root Cause Analysis: Employing tools like 5 Whys and Fishbone Diagrams to address recurring

issues.
- Continuous Improvement Culture: Encouraging employee suggestions and iterative process

refinements.

Case Studies and Real-World Examples

Example 1: Custom Machinery Manufacturer

A manufacturer producing bespoke machinery adopted lean MTO principles with notable success:

- Reduced changeover times by 50% through SMED techniques.
- Implemented cellular manufacturing, leading to a 30% decrease in lead time.
- Developed a flexible workforce capable of multi-tasking, increasing responsiveness.
- Achieved a 20% reduction in inventory costs while maintaining high customization levels.

Example 2: Specialty Automotive Parts Supplier

This supplier faced high product variability and low volumes:

- Used demand-driven scheduling with real-time data.
- Integrated Kanban to manage component flow.
- Developed modular product designs to facilitate quick configuration.
- Resulted in improved on-time delivery metrics and customer satisfaction.

Best Practices for Success in High Mix Low Volume Made to Order
Lean

- Invest in Training: Equip employees with lean tools and cross-functional skills.
- Leverage Technology: Use digital systems for real-time data and seamless communication.
- Foster a Continuous Improvement Mindset: Encourage innovation and iterative learning.
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- Engage Suppliers: Build collaborative relationships for flexible supply chain responsiveness.
- Monitor and Measure: Establish KPIs such as lead time, throughput, quality defect rates, and

customer satisfaction to track progress.
- Start Small and Scale: Pilot lean initiatives, learn, and expand across processes gradually.

Conclusion: The Path to Excellence

Made to order lean manufacturing in high mix low volume environments is not only feasible but
essential for organizations seeking agility, efficiency, and customer-centricity. By thoughtfully
integrating lean principles with MTO strategies, companies can overcome the inherent complexities
of HMLV production, delivering highly customized products with speed and precision. Success
hinges on a holistic approach?combining process optimization, technological support, workforce
empowerment, and a relentless pursuit of continuous improvement. Embracing this paradigm
empowers manufacturers to thrive in competitive markets, aligning operational capabilities with
evolving customer demands, and carving out a sustainable competitive advantage.
 

 QuestionAnswer What is 'Made to Order Lean' and how does it apply to high mix low volume
manufacturing? 'Made to Order Lean' combines lean manufacturing principles with a made-to-order
approach, focusing on minimizing waste and lead times while efficiently managing high product
variety in low volume production environments. How can companies excel in high mix low volume
(HMLV) environments using lean principles? By implementing flexible manufacturing systems,
reducing setup times, utilizing takt time planning, and fostering a culture of continuous improvement,
companies can efficiently handle diverse product demands in HMLV settings. What are the key
challenges of applying lean in high mix low volume production? Challenges include managing
frequent changeovers, maintaining quality across diverse products, balancing inventory, and
ensuring efficient scheduling without excessive lead times. How does made-to-order production
impact inventory management in high mix low volume contexts? Made-to-order production reduces
finished goods inventory, lowers carrying costs, and allows for more customized products, but
requires precise demand forecasting and flexible processes to meet customer expectations. What
strategies can improve flow and reduce waste in high mix low volume made-to-order lean systems?
Implementing cellular manufacturing, standardizing common processes, employing quick
changeover techniques, and utilizing visual management tools help streamline flow and eliminate
waste. How does demand variability affect lean practices in made-to-order high mix low volume
manufacturing? Demand variability complicates scheduling and resource allocation, necessitating
agile processes, real-time data analysis, and flexible workforce planning to maintain efficiency. What
role do technology and digital tools play in excelling at made-to-order lean in high mix low volume
production? Advanced planning systems, real-time data tracking, and automation enable better
scheduling, quick changeovers, and improved responsiveness to customer orders in complex
environments. Can lean principles be scaled effectively in a high mix low volume production
environment? Yes, with tailored lean tools like modular setups, standardized work, and flexible
manufacturing cells, organizations can scale lean effectively despite high product diversity. What
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KPIs are most relevant for measuring success in made-to-order lean high mix low volume
manufacturing? Key KPIs include lead time, takt time adherence, setup time reduction, order
fulfillment rate, defect rates, and overall equipment effectiveness (OEE). What are best practices for
continuous improvement in made-to-order lean environments with high variety? Fostering a culture
of Kaizen, regularly conducting value stream mapping, involving cross-functional teams, and
leveraging customer feedback are essential for ongoing improvement. 

 
Related keywords: custom manufacturing, lean production, high mix low volume, tailored solutions,
flexible manufacturing, just-in-time, small batch manufacturing, process optimization, agile
production, customer-specific products

Read the full article online: MADE TO ORDER LEAN EXCELLING IN A HIGH MIX LOW VO

Quick Changeover For Operators The Smed System Sh

Quick Changeover for Operators: The SMED System SH

Quick changeover for operators the SMED system SH is a revolutionary approach designed to
drastically reduce machine downtime during setup and changeover processes. In today's highly
competitive manufacturing environment, minimizing downtime is crucial for increasing productivity,
reducing costs, and improving overall operational efficiency. The SMED (Single-Minute Exchange of
Die) system SH (Systematic Handling) offers a structured methodology to streamline changeover
activities, empowering operators to perform quick, safe, and efficient transitions between production
runs.

This article explores the principles, implementation steps, benefits, and best practices associated
with the SMED system SH, equipping operators and managers with the knowledge needed to
optimize changeover procedures effectively.

Understanding the SMED System SH

What is SMED?

SMED stands for Single-Minute Exchange of Die. It is a methodology developed by Shigeo Shingo
in the 1950s aimed at reducing machine changeover times to less than 10 minutes (single digits).
While originally focused on die changes in manufacturing, the principles are applicable to all types of
setup activities across various industries.
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The Core Concept of SMED

The fundamental idea behind SMED is to analyze and categorize all changeover activities into two
groups:

- Internal activities: Tasks that can only be performed when the machine is stopped.
- External activities: Tasks that can be performed while the machine is running.

By converting as many internal activities into external activities and optimizing their execution,
changeover time can be minimized significantly.

What is the SMED System SH?

The SMED System SH (Systematic Handling) enhances traditional SMED by emphasizing a
systematic approach to handling tools, parts, and setup components. It promotes standardization,
visual management, and operator involvement to create a smooth and predictable changeover
process.

Principles of the SMED System SH

- Separate Internal and External Activities

Identify which tasks can be performed externally and prepare them in advance to reduce machine
downtime.

- Convert Internal Activities into External Activities

Where possible, modify procedures so that tasks performed during machine stoppage are
completed beforehand.

- Streamline Internal Activities

Simplify, standardize, and optimize internal tasks to reduce their duration.

- Organize Tools and Parts
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Implement visual management tools like shadow boards and labeled containers to facilitate quick
access and handling.

- Standardize Procedures

Develop documented, repeatable procedures that operators can follow consistently.

- Empower Operators

Train operators thoroughly and involve them in the continuous improvement process to identify
bottlenecks and suggest enhancements.

Implementing the SMED System SH

Step 1: Observe and Record the Current Changeover

- Conduct a detailed time study to understand each step involved in the current changeover.
- Document activities with timestamps, noting which are internal and external.

Step 2: Categorize Activities

- Identify internal activities that require machine stops.
- Identify external activities that can be performed while the machine runs.

Step 3: Convert Internal Activities to External

- Pre-position tools and parts.
- Set up auxiliary equipment in advance.
- Prepare documentation and instructions beforehand.

Step 4: Streamline Internal Activities

- Standardize tools and procedures.
- Use quick-release mechanisms and modular fixtures.
- Minimize adjustments and alignments.
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Step 5: Organize the Work Area

- Implement visual cues like shadow boards.
- Label all tools and supplies.
- Keep spare parts and tools within easy reach.

Step 6: Train and Involve Operators

- Provide comprehensive training.
- Encourage operators to suggest improvements.
- Foster a culture of continuous improvement.

Step 7: Measure and Improve

- Track changeover times over time.
- Identify new bottlenecks and areas for improvement.
- Regularly review procedures and update as needed.

Tools and Techniques in the SMED System SH

Visual Management

- Use shadow boards and color coding for tools.
- Display step-by-step procedures visibly.

Standard Operating Procedures (SOPs)

- Develop clear, concise instructions for changeovers.
- Update SOPs based on operator feedback.

Quick-Release Devices

- Employ quick-fastening mechanisms to reduce manual handling time.
- Use modular fixtures for rapid setup.
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Checklists and Documentation

- Use checklists to ensure all steps are performed.
- Record changeover times for continuous monitoring.

Benefits of the SMED System SH

Implementing the SMED System SH offers numerous advantages:

- Significant Reduction in Downtime

- Achieve changeover times of less than 10 minutes.
- Increase machine availability and throughput.

- Increased Flexibility

- Enable smaller batch sizes.
- Facilitate quick transitions between products or variants.

- Cost Savings

- Reduce labor costs associated with lengthy setups.
- Minimize idle time and waste.

- Improved Quality and Consistency

- Standardized procedures lead to fewer errors.
- Reduced variability in setup activities.

- Enhanced Operator Engagement
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- Operators become active participants in process improvement.
- Promote a culture of continuous improvement.

- Better Space Utilization

- Organized work areas lead to efficient use of space.
- Simplified handling reduces clutter.

Best Practices for Successful Implementation

- Top Management Support

Ensure leadership is committed and provides necessary resources.

- Multidisciplinary Teams

Include operators, maintenance personnel, and engineers in planning and execution.

- Focus on Continuous Improvement

Regularly review procedures, gather feedback, and refine processes.

- Use Visual Management Effectively

Make changeover procedures and status indicators visible and easy to understand.

- Invest in Training

Provide ongoing training to build skills and reinforce best practices.

- Maintain Flexibility

Adapt tools and procedures to changing production needs.
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Common Challenges and How to Overcome Them

Resistance to Change

- Engage operators early in the process.
- Demonstrate benefits through pilot projects.

Insufficient Training

- Provide comprehensive, hands-on training sessions.
- Develop easy-to-follow SOPs.

Inadequate Tool Organization

- Implement shadow boards with clear labels.
- Regularly audit tool storage and handling.

Lack of Management Support

- Present data-driven evidence of benefits.
- Secure executive sponsorship for initiatives.

Case Study: Successful SMED SH Implementation

Background: A manufacturing plant producing custom components needed to reduce setup times to
increase flexibility.

Approach:

- Conducted a thorough time study.
- Identified tasks that could be externalized.
- Standardized tool handling and setup procedures.
- Trained operators and involved them in continuous improvement.

Results:
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- Reduced changeover time from 45 minutes to under 10 minutes.
- Increased production flexibility.
- Decreased inventory costs due to smaller batch sizes.
- Enhanced operator morale and engagement.

Conclusion

The quick changeover for operators the SMED system SH is a powerful methodology that
transforms the way manufacturing setups are performed. By systematically analyzing activities,
separating internal and external tasks, standardizing procedures, and involving operators in
continuous improvement, organizations can realize dramatic reductions in machine downtime. This
not only boosts productivity but also enhances flexibility, quality, and cost efficiency. Successful
implementation requires commitment, training, and a culture that values ongoing
improvement?ultimately positioning manufacturing operations for greater competitiveness and
sustainability.
 
Quick Changeover for Operators: The SMED System SH

In the realm of manufacturing and production, efficiency is paramount. One of the most effective
methodologies for reducing downtime and increasing productivity is the Quick Changeover for
Operators using the SMED (Single-Minute Exchange of Die) System SH. This approach focuses on
minimizing the time it takes to switch from one production run or product to another, enabling
manufacturers to respond swiftly to market demands, reduce inventory costs, and improve overall
operational flexibility. The SMED System SH (Standardized, Hierarchical, and Effective) offers a
structured framework that empowers operators to execute changeovers rapidly and reliably.

Understanding the SMED System SH

What is SMED?

The SMED methodology, pioneered by Shigeo Shingo, is centered around transforming changeover
activities into quick, efficient processes. Originally designed for die changeovers in manufacturing,
SMED has evolved into a universal approach applicable across various industries and processes.

Core Principles of SMED:

- Separate internal and external activities: Internal activities require machine downtime, while
external activities can be performed while the machine runs.

- Convert internal activities to external: Streamline tasks to eliminate or reduce internal activities.
- Standardize and document procedures: Use checklists and visual aids to ensure consistency.
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- Continuous improvement: Regularly analyze and refine changeover steps.

SMED System SH Enhancements:

Building upon traditional SMED, the SH variant emphasizes standardization, hierarchy in task
execution, and effective communication. It integrates operator training, visual management, and
lean tools to maximize efficiency.

Benefits of Implementing Quick Changeover with SMED System SH

Implementing the SMED System SH for quick changeovers offers numerous advantages:

- Reduced Downtime: Significantly cuts machine and process downtime, increasing overall
equipment effectiveness (OEE).

- Increased Flexibility: Enables rapid switching between products, facilitating smaller batch sizes
and just-in-time production.

- Cost Savings: Lower inventory holding costs and reduced wastage.
- Enhanced Operator Skills: Empowers operators with knowledge and confidence to perform

changeovers efficiently.
- Improved Quality: Standardized procedures lead to fewer errors and consistent setups.
- Faster Response to Market Changes: Supports a more agile manufacturing process.

Implementing the SMED System SH: Step-by-Step Approach

1. Process Mapping and Data Collection

Begin by documenting the current changeover process in detail. Use video recordings, time studies,
and checklists to identify each step involved. Gather data on internal and external activities to
understand where delays occur.

2. Identify Internal and External Activities

- Internal Activities: Tasks that can only be performed when the machine is stopped (e.g.,
changing tools, adjusting parts).

- External Activities: Tasks that can be performed while the machine is running (e.g., preparing
tools, gathering parts).

Segregating these activities is crucial to minimize machine downtime.
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3. Convert Internal Activities to External

Analyze each internal activity to determine if it can be performed externally. For example,
pre-assembling tools or preparing components in advance reduces the time needed during
changeover.

4. Standardize Procedures and Use Visual Aids

Develop standardized work instructions, checklists, and visual cues to ensure consistency. Visual
management tools like color-coded labels and shadow boards help operators quickly identify
required tools and steps.

5. Implement Quick-Change Devices and Tools

Invest in equipment such as quick-release clamps, modular fixtures, and pre-set tooling to
streamline physical changeover steps.

6. Train Operators and Foster a Continuous Improvement Culture

Operator training is vital. Encourage feedback and involve operators in refining procedures. Regular
Kaizen events can identify further improvements.

7. Measure and Monitor Results

Track changeover times, downtime, and other relevant metrics. Use this data to measure progress
and identify areas for further optimization.

Features of the SMED System SH

The SMED System SH incorporates several distinctive features that differentiate it from traditional
SMED implementations:

- Standardization: Clear, documented procedures ensure repeatability and reduce variability.
- Hierarchical Approach: Tasks are prioritized based on their impact and ease of implementation,

focusing first on high-impact quick wins.
- Effective Communication: Visual management tools and operator involvement foster better

understanding and teamwork.
- Operator-Centric Design: Emphasizes training and empowerment of operators to execute

changeovers independently.
- Integration with Lean Principles: Aligns with broader lean initiatives such as 5S, TPM (Total
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Productive Maintenance), and Kaizen.

Pros and Cons of the SMED System SH

Pros:

- Significant reduction in changeover times (often from hours to minutes).
- Increased production flexibility and responsiveness.
- Lower inventory costs due to smaller batch sizes.
- Improved operator engagement and skill development.
- Standardized procedures lead to higher quality and fewer errors.
- Better utilization of equipment and resources.

Cons:

- Initial investment in tools, fixtures, and training.
- Resistance to change from staff accustomed to traditional procedures.
- Requires ongoing commitment to sustain improvements.
- Not all changeovers may be suitable for drastic reductions due to technical or safety constraints.
- Potential need for process re-engineering, which can be complex.

Case Studies and Success Stories

Many manufacturers worldwide have successfully implemented SMED System SH principles,
achieving remarkable results:

- Automotive Industry: An automobile parts supplier reduced changeover times by 70%, enabling
just-in-time production and custom orders.

- Food and Beverage: A bakery shortened its oven setup from 2 hours to under 15 minutes,
increasing daily output and reducing waste.

- Electronics Manufacturing: An electronics assembly line cut changeover time by 60%, leading to
more frequent product variations and faster response to customer demands.

These examples demonstrate how structured implementation, operator involvement, and continuous
improvement foster tangible benefits.

Challenges and Tips for Successful Implementation
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- Overcoming Resistance: Engage operators early in the process, emphasizing benefits and
involving them in decision-making.

- Ensuring Standardization: Develop clear, visual procedures that are easy to follow and update
regularly.

- Sustaining Gains: Integrate changeover reduction into daily routines and performance metrics.
- Maintaining Flexibility: Balance the pursuit of quick changeovers with safety, quality, and

technical constraints.
- Leveraging Technology: Use digital tools, videos, and real-time monitoring to support training

and process control.

Conclusion

The Quick Changeover for Operators using the SMED System SH is a powerful approach to
transform manufacturing operations. By systematically analyzing, standardizing, and streamlining
changeover activities, organizations can achieve remarkable gains in efficiency, flexibility, and cost
savings. While implementation requires effort, commitment, and a cultural shift towards continuous
improvement, the long-term benefits are well worth the investment. Empowering operators through
training, visual management, and involvement not only accelerates changeovers but also fosters a
more engaged and capable workforce. As manufacturing continues to evolve in a competitive global
landscape, adopting SMED System SH principles can be a decisive factor in achieving operational
excellence and sustainable growth.

In summary, embracing quick changeover techniques with the SMED System SH helps businesses
unlock new levels of productivity, responsiveness, and quality. It transforms changeover tasks from
cumbersome, time-consuming activities into streamlined, efficient processes that support lean
manufacturing principles and customer satisfaction.
 

 QuestionAnswer What is the main purpose of the SMED system in quick changeover processes?
The main purpose of the SMED (Single Minute Exchange of Die) system is to reduce equipment
changeover times to less than 10 minutes, enabling more flexible production and minimizing
downtime. How does SMED improve overall manufacturing efficiency? SMED improves efficiency by
streamlining changeover procedures, reducing machine downtime, and allowing operators to switch
setups quickly, which leads to increased production flexibility and higher throughput. What are the
key steps operators should follow in implementing SMED? Operators should identify internal and
external setup tasks, convert internal tasks to external ones, organize tools and parts for quick
access, and practice standardized procedures to minimize changeover times. Can SMED be applied
to all types of equipment and industries? Yes, SMED principles can be adapted across various
industries and equipment types, from manufacturing to service sectors, as long as the changeover
process can be analyzed and optimized. What role do operators play in the successful
implementation of SMED? Operators are crucial as they perform the changeover tasks, provide
insights into the process, and participate in continuous improvement efforts to identify and eliminate
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waste during changeovers. What are common challenges faced when implementing SMED and how
can they be overcome? Common challenges include resistance to change, lack of training, and
inadequate planning. These can be overcome through proper training, management support, and
involving operators in process improvement initiatives. How does SMED contribute to lean
manufacturing principles? SMED aligns with lean principles by eliminating waste and
non-value-adding activities during changeovers, leading to smoother, more efficient production flows
and reduced lead times. What tools or techniques are used alongside SMED to facilitate quick
changeovers? Tools such as checklists, standardized work procedures, visual aids, quick-release
mechanisms, and dedicated setup stations are used to support and enhance SMED implementation.

 
Related keywords: SMED, quick changeover, setup reduction, single-minute exchange of dies,
lean manufacturing, waste reduction, process optimization, production efficiency, setup time,
continuous improvement
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