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QUALITY CONTROL AND QUALITY ASSURANCE (BCV657D)
Module 1 — Overview of Quality
Concept of Quality
Quality is the extent to which a product, service, or process satisfies stated requirements and fulfills
customer expectations. It represents characteristics such as reliability, durability, efficiency,
performance, and overall customer satisfaction.
Definitions of Quality
Quality has been interpreted differently by various experts:
e Fitness for Use: The ability of a product or service to perform its intended function effectively.
e Conformance to Requirements: Adherence to specified standards and predetermined
specifications.
e Customer Satisfaction: Delivering value that meets or exceeds customer needs and
expectations.
Dimensions of Quality
The dimensions of quality vary based on the application area:
¢ Manufacturing Quality: Performance, durability, reliability, conformance, and serviceability.
e Service Quality: Responsiveness, assurance, empathy, reliability, and tangible aspects.
e Software Quality: Functionality, usability, efficiency, maintainability, and security.
Evolution of Quality Management
Quality management has progressed from simple inspection to advanced process-based approaches:
e Early Inspection Era (Before 1900): Emphasis on identifying defective products.
e Statistical Process Control (1920s—-1930s): Introduction of control charts to analyze process
variation.
e Total Quality Management (1950s-1980s): Focus on continuous improvement and
management involvement.
e Modern Quality Systems (1990s—Present): Adoption of ISO standards, Six Sigma, Lean, and
Agile methods emphasizing defect prevention and process optimization.
Quality Management Approaches and Methodologies
Various methodologies are employed to achieve and sustain quality:
e 1SO 9001: International standard for quality management systems.
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e Six Sigma: A data-oriented approach to minimize defects using the DMAIC methodology.
e Lean: Focuses on waste elimination and process efficiency.
e Total Quality Management (TQM): Organization-wide commitment to continuous quality
improvement.
e Kaizen: Continuous and incremental improvement philosophy.
o Agile and DevOps: Iterative and integrated approaches mainly applied in software
development.
Importance of Quality
Maintaining high quality provides multiple benefits:
e Enhances customer satisfaction and loyalty
e Reduces costs related to defects, rework, and failures
e Improves brand image and competitive advantage
e Increases operational efficiency and productivity
e Ensures compliance with regulatory and industry standards
Quality Inspection — Overview
Quality inspection is a systematic activity used to verify that products or services conform to specified
standards before reaching customers. It involves examining materials, components, or finished goods
to identify defects and ensure compliance.
Types of Quality Inspection
1. Pre-Production Inspection (PPl): Conducted before production to verify raw materials and
components.
2. In-Process Inspection (IP1/DPI): Performed during manufacturing to detect defects at an early
stage.
3. Pre-Shipment Inspection (PSI): Ensures finished products meet quality and regulatory
requirements before dispatch.
4. Incoming Quality Control (IQC): Inspection of materials received from suppliers.
5. Final Random Inspection (FRI): Sample-based inspection of completed products.
Methods of Quality Inspection
¢ Visual Inspection: Identifying surface defects such as cracks, scratches, or misalignment.
¢ Dimensional Inspection: Measuring dimensions using gauges, calipers, or micrometers.
¢ Functional Testing: Verifying correct product operation.
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¢ Environmental Testing: Testing under varying environmental conditions.
o Destructive Testing: Evaluating strength by damaging the specimen.
¢ Non-Destructive Testing (NDT): Detecting internal defects using techniques such as ultrasonic
or radiographic methods.

Standards and Certifications

Quality inspection activities are guided by international standards including:
e |SO 9001 — Quality Management Systems
e ISO 2859-1 — Acceptance Quality Limit (AQL) sampling
e ASTM, ANSI, IEC — Industry-specific standards

Benefits of Quality Inspection
e Reduces defects and rework costs
e Improves customer satisfaction and brand reputation
e Ensures compliance with safety and regulatory requirements
e Enhances process efficiency and minimizes waste.
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