
1. Explain Retrieval or Variant CAPP system 

A Retrieval or Variant CAPP system is a type of Computer-Aided Process Planning 

(CAPP) system that relies on the concept of part families and standard process plans. It operates 

by retrieving and modifying existing process plans for similar parts, rather than generating new 

ones from scratch. 

General working procedure: 

 
 

 

  

1. Parts Classification and Coding: 

 Each part is assigned a code based on its design and manufacturing attributes (e.g., size, 

shape, material, tolerance requirements). 

 Similar parts are grouped into "families" using a classification system, often based on 

Group Technology (GT) principles, where each family has a similar manufacturing 

process. 

2. Database of Process Plans: 

 A library of process plans (also called process plan templates) is created and stored in the 

system’s database. Each template corresponds to a part family. 

 For any new part that falls within an existing family, the process plan template can be used 

as a starting point. Only minor adjustments are needed to customize it for specific features 



of the new part. 

3. Retrieval of Existing Plans: 

 When a new part needs a process plan, the system searches for a matching or similar part 

in the database based on the part's classification code. 

 The most suitable template is retrieved, providing a base process plan that includes 

standard steps, machine requirements, tooling, and parameters relevant to the part family. 

4. Modification of Process Plans: 

 Once retrieved, the process plan template is modified to fit the unique requirements of the 

 

 specific part. 

 Adjustments can include changes to dimensions, tolerances, machining parameters, or 

quality control measures. 

 The modified plan is then stored in the system, creating a new entry that can be reused or 

further modified for future parts with similar requirements. 

5. Process Plan Generation: 

 The modified process plan is then output as a detailed manufacturing instruction. 

Advantages of Retrieval CAPP: 

 Faster Process Planning: By reusing existing process plans, it significantly reduces the 

time required to generate new process plans. 

 Improved Consistency: It promotes consistency in process planning, ensuring that 

similar parts are manufactured using the same efficient methods. 

 Reduced Errors: By leveraging proven process plans, it minimizes the risk of errors and 

mistakes. 

 Lower Costs: It reduces the need for skilled labor, as many routine tasks can be 

automated. 

Limitations of Retrieval CAPP: 

 Limited Flexibility: It may not be suitable for complex parts that require unique 

manufacturing processes. 

 Reliance on Existing Plans: The quality of the generated process plan depends on the 

quality of the existing standard plans. 

 Difficulty in Handling New Part Designs: It may struggle to handle parts that 

significantly deviate from existing part families. 

2. Explain Generative CAPP system 

A Generative CAPP system is a type of Computer-Aided Process Planning (CAPP) system 

that automatically generates process plans for new parts from scratch, without relying on existing 

standard plans. It uses a knowledge base containing manufacturing rules, process knowledge, and 

part geometry data to create detailed process plans. 

A generative CAPP system uses logic-based rules, artificial intelligence, and algorithms to 

analyze a part’s design features and automatically generate a detailed process plan that includes 

specific machining processes, tools, and sequences. 

General working procedure: 



 

1. Part Data Input and Part Analysis: 

 The generative CAPP system starts by receiving a CAD model of the part along with 

specifications such as material, dimensions, tolerances, and any specific manufacturing 

requirements. 

 It analyzes the geometry, features, and manufacturing needs of the part, identifying specific 

elements such as holes, slots, threads, and surface finishes. 

2. Feature Recognition: 

 Using feature recognition algorithms, the system identifies each manufacturing feature in 

the part, such as edges, surfaces, and holes, and categorizes them based on the machining 

processes they will require. 

 Feature recognition is essential for breaking down the part into manageable segments for 

planning each operation. 



3. Process Selection Using Rules and Knowledge Base: 

 Based on the recognized features, the system uses an embedded knowledge base that 

contains information about various manufacturing processes, machine capabilities, tools, 

and material properties. 

 The knowledge base is combined with a set of logical rules or algorithms to select the best 

processes for each feature, factoring in constraints such as machine availability, material 

characteristics, and quality requirements. 

4. Operation Sequencing: 

 The system generates an optimized sequence of operations, arranging them in an order that 

minimizes setup times, tool changes, and ensures efficient use of resources. 

 Operation sequencing follows logic that ensures operations are conducted in a logical 

order, such as rough machining before finishing, to reduce processing time and improve 

quality. 

5. Parameter Optimization: 

 Generative CAPP systems calculate optimal machining parameters, such as speeds, feeds, 

depth of cut, and tool paths, based on the material, tool specifications, and desired 

tolerances. 

 These parameters are adjusted to balance efficiency and quality, often using optimization 

techniques or historical data to refine parameters further. 

6. Tool and Machine Selection: 

 The system selects the best-suited machines and tools for each operation from a predefined 

library based on machine capabilities, tool geometry, and availability. 

 The system may suggest alternate setups or workstations if it identifies a better combination 

to reduce production costs or time. 

7. Generating a Complete Process Plan: 

 Once the operations are sequenced, tools and parameters are selected, and setups are 

defined, the system produces a detailed process plan. This plan includes: 

o The list of operations in sequence. 

o Detailed machining instructions for each operation. 

o Required machines, tools, and any necessary setups. 

o Estimated times for each operation, which helps in scheduling and cost 

estimation. 

Advantages of Generative CAPP: 

 Flexibility: It can handle a wide range of part geometries and manufacturing processes. 

 Efficiency: It can generate process plans quickly and accurately, reducing lead times. 

 Consistency: It ensures consistent process planning by following predefined rules and 

guidelines. 

 Innovation: It can explore new manufacturing techniques and optimize processes. 

Limitations of Generative CAPP: 

 Complexity: Developing and maintaining a comprehensive knowledge base is 

challenging. 

 Computational Intensity: Generating process plans can be computationally intensive, 



especially for complex parts. 

 Dependency on Knowledge Base: The quality of generated 

plans relies on the accuracy and completeness of the 

knowledge base. 

3. Comparison of CAPP and Manual process planning 

Aspect CAPP Manual Process Planning 

Efficiency 
High: Automates the planning 

process. 

Low: Time-consuming and labor- 

intensive. 

Consistency 
High: Ensures uniform and 

repeatable plans. 

Variable: Depends on the planner’s 

expertise. 

Flexibility 
High: Adapts quickly to design 

changes. 

Medium: Requires manual 

adjustments. 

Accuracy High: Minimizes human errors. 
Medium: Prone to errors and 

omissions. 

Cost 
Initial high cost; lower operational 

cost. 

Low initial cost; higher ongoing labor 

cost. 

Knowledge 

Integration 

Integrates existing data and best 

practices. 

Relies on individual expertise and 

experience. 

Setup Time 
Requires s i gn i f i can t  i n i t i a l  

s e t up  

time. 

Immediate, but repetitive for each new 

plan. 

Scalability 
Easily scalable to handle multiple 

projects. 
Limited by human resources and time. 

Innovation 
Facilitates integration of new 

techniques. 

Depends on the planner’s knowledge 

and skills. 

Resource 

Utilization 
Optimizes resource use. 

May not optimize resource use 

effectively. 

Key Benefits of CAPP: 

 Enhanced Efficiency: Automates and speeds up the process planning 

phase. 

 Improved Consistency and Quality: Ensures uniformity in manufacturing 

processes. 

 Flexibility and Adaptability: Quickly adapts to changes 

in design and production requirements. 

 Reduced Human Error: Automated systems minimize errors. 

 Optimized Resource Utilization: Efficient use of materials and resources. 

Key Benefits of Manual Process Planning: 

 Lower Initial Cost: No need for expensive software and hardware. 

 Immediate Implementation: Can be started without significant setup 



time. 

 Human Expertise: Relies on the knowledge and experience of skilled 

planners. 

 Customization: Planners can make bespoke adjustments for specific 

situations. 


