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EXPERIMENT NO. 9 

Aim: To study part coding and group technology 

Objective: To study coding and group technology 

Theory: 

Part Family: 

A part family is a collection of part that is similar either in geometric shape and size or in 

processing step required in this manufactures. The parts within a family are different but there 

similarities are close enough to merit their conclusion as member of part family fig shows two 

different part families. The two parts in fig are very similar in terms of manufacture because of 

difference in tolerance, production quality and material. The part shown in fig. constitute a part 

family in manufacturing but their different geometric make appear quite different from design 

view of point. 

One of important manufacturing advantage of grouping work part into families can be explained 

with reference to fig. shown type plant layout for batch production in machine shop. The various 

machine tool are arranged between, this is the lathe department, milling department, drill press 

department and so on to machine a given part of work piece. 

Group Technology: 

It is a manufacturing philosophy in which similar parts are identified and group together to take 

advantage of these similarities in manufacturing and design. Similar part are arranged into part 

families, where each part family posses similar design and/or manufacturing characteristics, for 

example a plant procedure 10,000 different part no may be able to group vast majority of these 

part into 30 to 40 distinct families. 

It is reasonable to believe processing of each no of given family is similar and should result in 

manufacturing efficiency are generally by arranging production equipment into machine group 

or cell to facilitate work flow. 

Steps Required Information of Part Family: 

A collection of similar geometrical shape or size requiring similar machining operation. 

A Collection of dissimilar shape related as something machine operations are common as 

material used is similar as accuracy limit are same. 



3  

 

Sorting of component in which drawing and associated production data of component are 

collected, classified and coded. 

The parts with similar codes are gathered into a family. 

Finally checking of code is done and revision of code if necessary is done. 

 

Types of Part Classification and Coding System: 

It means arranging item into group according to some system whereby like thing are brought 

together by virtue their similarities and then separated according to specific difference. All 

identical and similar type components are brought together by classification which is of three 

types. 

1. Hierarchical structure also known as mono code, in which interpretation of each 

successive symbol depend of value of preceding system. 

2. Chain type structure also known as poly code in which interpretation of each symbol in 

sequence is always same, it does not depend on value of preceding symbol. 

3. Mixed mode structure a hybrid of two previous coding schemes. 

A code could be designed as system of symbol used in information processing in which no as 

letter or a combination therefore given a certain meaning. A part coding scheme consist of 

sequence of numerical digit derived to identify part design and manufacturing attribute. 

A classified and coding system must meet following basic requirement  

1. Mutually exclusive. 

2. Specific to user need. 

3. Adaptable to future changes. 

4. Adaptable to complete processing. 

5. Based upon per moment characteristics. 

The Opitz Classification System:  

It represents one of the procedure efforts in GT area and is probably best known of classification 

and coding scheme. 

The Opitz coding system uses following digit sequence. 

  12345                         6789                                                  ABCD 
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Form code      supplementary code                Secondary cod 

The basic code of nine digit which can be extended by adding four more digits. The first nine 

digits are intended to convey both design and manufacturing data. The general interpretation of 

nine digits is indicated in figure. 

The first five digits 12345 are called “farm code” and describe primary design attribute of the 

part. 

The next four digits 6789 are called as “supplementary code” which indicate same of the 

attribute that would be of use for manufacturing (dimension, work material, starting raw work 

piece shape and accuracy). 

The extra four digit ABCD are referred to “secondary code” and are intended to indentify 

production operation type and sequence. The secondary code can be defined by firm to serve its 

own particular need. 

The Multiclass Classification System: 

           This was basically developed for industrial research; multiclass can be used for a variety 

of different type of manufacturing applications. The system is relatively flexible, allowing user 

company to customize the classification and coding scheme to larger extent to fit its own product 

and application. Multiclass uses a hierarchical or decision tree coding structure in which the 

succeeding digits depend on value of previous digit. This help to organize and provide discipline 

to coding procedure. 

 

Advantage of Well Designed Classification and coding System: 

1. It permits quick retrieval of design, drawing and process plan. 

2. It reduces design duplication. 

3. It provides reliable work piece statistics.  

4. It facilitates accurate estimation of machine tool requirement and logical machine 

loading. 

5. It aid production planning and scheduling procedure. 

6. It provides better machine tool utilization and better use of tool, fixture and man power. 

7. It improves cost estimation and facilitates cost accounting procedure. 

8. It allows rationalization and improvement in tool design tooling setups. 
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Machine Cell Design: 

Design in machine cell is critical in cellular manufacturing. The cell design determine to great 

degree performance of cell. In this convenient type machine cell, cell layout and lied machine 

concepts. The main is to reduce work in progress and improve “delivery performance” by 

reducing put time. These is achieved by organising what may appear to large no of very diverse 

component into families which require similar manufacturing process and providing most 

suitable manufacturing facilities for group of families. The term cellular manufacturing is use to 

describe operation of GT machine cell. 

Cell is group of different machine that are necessary for production of families of part. Cells are 

created to manufacture defined type and size range of component machine and degree to which 

material flow is mechanized between machines: 

o Single machine cell. 

o Group machine cell with manual handling. 

o Group machine cell with semi integrated handling. 

 

1. Single Machine cell: 

         It consists of one machine along with supporting fixture and tooling organises to make one 

or more part families. This type of cell can be applied to work part whose attributes allow being 

much on one basically type of process like turning or milling etc. 

 

2. Group Machine Cell with Manual Handling: 

          It is an arrangement of one or more than one machine used collectively to produce one or 

more part families. There is no provision for mechanized part movement between machine cells. 

Human operators perform material handling function. This type of cell is often organized into v-

shaped layout. This layout is considered appropriate where there is no variation in work flow part 

made in cell.  

  

3. Group machine cell with semi integrated handling: 

         It uses a mechanical handling system such as conveyor, etc to move part between machine 

cells, in this machine and aid but along a conveyor to match processing sequence. When parts 

have identical or nearly identical routing, in-line layout of machine is appropriate where as if 
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processing routing vary, a loop layout is more appropriate as it follows part to circulate in 

handling system which permits different processing sequence for different part in system. 

  

Benefits of Group Technology: 

1. Engineering Design- 

a. Reduction in two part design. 

b. Reduction of drafting. 

c. Easy retrieval of similar functional part. 

2. Layout planning- 

a. Reduction in flow space required. 

b. Reduce material handling. 

3. Tool equipment, jig and fixture- 

a. Standardization of equipment could be achieved. 

b. Implementation of similar manufacturing concept. 

c. Reduction in jig, fixture and pallet. 

d. Significant reduction in cost incurred in release of new part. 

4. Manufacturing process planning- 

a. Reduction in setup time and production time. 

b. Alternative routing leading to improve part routing. 

c. Improve machine leading and shortened production cycle. 

d. Reduction in no of machining operation. This reducing in programming time. 

5. Manufacturing production control- 

a. Reduce in work in process. 

b. Easy identification of bottle necks. 

c. Improved material flow and reduced wear housing cost. 

d. Faster response to schedule changes.  
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6. Manufacturing quality control- 

a. Reduction in no of defect, leading to reduction in inspection time. 

b. Reduce scrap. 

c. Increase accountability of operators, supervise etc. responsible for quality control. 

7. Purchasing- 

a. Coding of part lead to standardization of purchasing procedure. 

b. Economics in purchasing is possible because of accurate knowledge of new material 

requirement. 

 

Conclusion:  

             we have successfully studied the part coding and group technology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8  

 

 

EXPERIMENT NO. 10 

Aim: Study of flexible manufacturing system. 

FMS work station: 

The processing equipment used in FMS depends on type of work accomplished by a system 

following are the types of working typically found in a FMS. 

1. Load /unload stations: 

The load unload station is physical interface between the FMS and rest of the factory. Raw work 

parts enter the system at these points and finished parts exist the system from here. Loading and 

unloading can be accomplished either manually or automated handling system. Manual loading 

/unloading is prevalent is the most FMS’s today. The load/unload station should be 

ergonomically designed to permit convenient and safe movement of work part. 

 

2. Machining stations: 

The most common application FMS are machining operation. The workstations used in this 

system are therefore predominantly CNC m/c tools. Most common is the CNC machining centre, 

in particular, the horizontal machining center including automatic tool charging tool storage use 

of palletized work parts CNC and capacity for DNC. Machining centre can be order with 

automatic pallet changes that can readily interface with FMS part handling system. 

 

3. Other processing stations:- 

The FMS concept has been applied to other processing cooperation in add to machining. One 

such application is sheet fabrication process. The processing workstations consist of press 

working o/p such as punching shearing forming process. 

 

4. Assembly  

Some FMS designed to perform assembly operation addition to machining. One such application 

is sheet metal fabrication process. The processing workstation consists to replace manual labor in 

the assembly of product typically made in batches. Industrial robots are always used as 

automation station in this FMS system. 
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FMS Layout configuration:- 

It can be divide into5 types- 

1. In line: 

It is the most appropriate for systems in which the parts progress from one workstations o next in 

well defined sequence with no back flow work always flow in one direction. Depending on 

flexibility &storage features of the handling system, it is possible to accommodate basic flow of 

work on the system. 

  

2. Loop FMS: 

Parts usually flow in one direction around the loop with capability to stop at any station. The 

load/unload stations are typically located at one end of the loop. 

 

3. Ladder FMS layout: 

Ladder configuration is and adaption of the loop. It contain rungs on which workstation are 

located. The rungs increase the possible way of getting to one machine to next machines.  

 

4. One field machine layout: 

The open field machine FMS layout is also adaptation of the loop configuration. This consist of 

loops, ladder and sidings organized to achieve the desire processing requirements. This layout 

type is generally appropriate for the processing of large family of parts. 

 

5. Robots centre cell: 

The robot centre cell is relatively new form of flexible system in which one or more robots are 

used as a material handling system. Industrial robot can be equipped with gripper that makes 

them well suited for handling of rotational parts. 

 

Material handling and storage parts 

Material handling and storage system in FMS performs the following function: 

1. Random, independent moment of work part between station: 
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This means that parts must be capable of moving from any one machine in the system to any 

other machine to provide various routing alternatives for different parts. 

2. Handled a Varity of work part configuration: 

for prismatic parts, this is usually accomplished by using a modular palette fixture in handling 

system. The fixture is located on top surface of palette and is design to accommodate different 

parts configuration by means of common component. 

3. Temporary storage: 

The number of parts in FMS will be typically exceeding the number of parts actually being 

processed, which helps to increase machine utilization.  

4. Convenient access for loading and unloading works parts: 

The handling system must include location for load/unload station. 

 

Computer control systems:  

The function performed by the fm FMS is computer control system can be grouped into 

following categories- 

1. Workstation control: 

 In fully automated FMS, individual processing assembly station generally operated under some 

of computer control. For machining system, CNC is used to control the individual  m/c tools. 

 

2. Distribution of control instruction to workstation: 

Some form of central intelligence is also required to coordinate the processing at individual 

station. In a machining FMS’s part program must be downloaded to machines and DNC is used 

for this purpose. 

 

 

 

 

3. Production control: 
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The part mix and rate at which the various parts are launched at system be managed. Input data 

required for various control includes desired daily product rate parts, no of row W/P available 

and pallets. 

4. Traffic control: 

These referred to the management to the primary material handling system that moves work parts 

between stations. The control is accomplished by actuating switches at branches and merging 

points.  

5. Shuttle control: 

This control function is concerned with the operation and control of secondary handling system 

of at each work station. 

6.  Work piece monitoring: 

The computer must monitor the status of each part pallet in primary and secondary handling 

system as well as status of each of various part type. 

7. Tool control:  

Two types of tool control are: 

a. Tool location: This involves keeping track of the cutting tools at each work station. 

b. Tool life monitoring: In this aspect of tool control, a tool life is specified to the computer 

for each cutting tool in the FMS. A record of machining time usage is maintained for each of the 

tools. 

8. Performance monitoring & reporting: 

The computer control system is programmed to collect data on the operation & performance of 

the FMS. The data is periodically summarized & reports are prepared for managing on the 

system performance. 

9. Diagnostics:  

This function is available to greater or lesser degree on many manufacturing system to indicate 

the probable source of the problem when malfunction occurs. It can also be used to plan 

preventive maintenance in the system & to identify impending failures. 
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Planning the FMS: 

1. Part family consideration: 

Any FMS must design to process a limited range of part style. The boundary of range must be 

decided in the effect the part family that will be processed on the fms must be defined. 

 

2. Processing requirement: 

The type of part and this processing requirement determine the type of processing equipment that 

will be used in the system.  

 

3. Physical characteristics of work part: 

The size and weight of part determine the size of machine at the work station and the size of 

material handling system that must be used. 

 

4. Production volume: 

Quantities to be produced by system determine how many machine will be required. Production 

volume is also factor in selecting a most appropriate type of material handling equipment for the 

system. 

 

Designing of FMS 

1. Type of work stations:- 

The types of machine are determined by part processing requirements. 

2.  Variation in process routine and FMS layout: 

If variations in proceed sequence are minimal, then an in-line flow is most appropriate. As 

product variety increase a loop is loop is more suitable. 

3. Work in process and storage capacity: 

The level of WIP allowed in the FMS is in important variable in determining utilization and 

efficiency of FMS. 

4. Tooling: 
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Tooling decision include types and members of tools at each stations. Consideration should also 

be given to the degree of duplication of tooling at the different stations. 

5. Pallet fixtures: 

In machining system for non rotational parts, the number of pallet fixture, required in the system 

must be decided. Factors influence the decision include: level of WIP allowed in the system and 

differences in port style and size. 

 

Analysis method of FMS: 

 Most of design and operational problem can be addressed using quantitative analysis 

techniques. They are classified in 4 groups- 

1. Deterministic models- 

2. Queuing models 

3. Discrete event simulation 

4. Other approaches including heuristics 

 

1. Deterministic Models: 

To obtain starting estimates at a system performance, deterministic models can be used. 

Deterministic models do not permit evaluation of operating characteristics such as built up of 

queues and other dynamics that can impair performance of production system. It tends to 

overestimate FMS performance. 

 

2. Queuing Models: 

It can be used to describe some of dynamics not accounted for deterministic approaches. These 

models are based on mathematical theory queues. They permit the inclusion at queues, but only 

general way and for relatively simple configuration. 

 

 

 

3. Discrete Event Simulation: 
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In the later stages of design, discrete event simulation probably offers the most of accurate 

method for modeling the specific aspects. The computer model can be constructed to closely 

resemble the details of complex FMS output. 

 

4. Other Aspects: 

Other techniques that have been applied to analyze FMS design and operational problems 

include mathematical programming and various heuristic approaches 

 

FMS Applications: 

  FMS application mainly applied in machining operations. Other applications include 

sheet metal press works, Forging, and assembly. 

 Historically, most of the applications of flexible machining systems have been in milling 

and drilling type operation using NC and subsequently CNC machining centers. FMS 

applications for turning were much less common until recently and the systems that are installed 

tends to consist of fewer m/c. For example ,single m/c cell consisting of part storage units, part 

loading robots and CNC turning centers are widely used today, Although not always flexible 

mode. 

 By contrast with rotational parts, non-rotational parts are always too heavy for human 

operations to easily and quickly load into m/c tools. Accordingly pallet fixture were developed 

so that these parts could be loaded inti pallet off-line and then part on pallet could be moved into 

position infront of the m/c tool spindle. Non-rotational parts also tend to be more expensive than 

rotational parts and manufacturing time tends to be longer. For these reasons the technology of 

FMS milling and drilling application is more mature today than for FMS for turning application  

Some examples of FMS are: 

FMS at Ingersoll-Rand Roanoke, Virginia 

FMS at Avco-Lycoming 

Vought Aerospace FMS  

Flexible fabricating Systems 

 

Benefits of FMS: 

1. Increase m/c Utilization 
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FMS achieve a higher average utilization than machines in conventional batch production. 

2. Fewer machines required 

Because of higher m/c Utilization, fewer m/c’s are required. 

3. Reduction in factory floor space required 

Compared to job shop equivalent on FMS generally required less floor area. 

4. Greater responsiveness to change 

An FMS improves response capability to part design, introduction of new part, changes in 

production schedule and product mix, m/c breakdown and cutting tool failure. 

5. Lower manufacturing lead time 

Closely co-related with reduced WIP is the time spent in process by the part. 

6. Opportunity for unaffected production 

The high level of automation in FMS allows it to operate for extended period of time without 

human attention. 

 

CONCLUSION: 

IN this way we studied the flexible manufacturing system. 

 

 

 

 


