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CHAPTER 6: GROUP TECHNOLOGY 
 
6.1 Introduction 
 
The amount of data that a person’s mind can readily work with at one time is relatively small. A 
computer can manipulate considerably more data than a human mind; however, even a computer has 
limits on the amount of data that can be manipulated at one time. For this and other reasons it is 
desirable to find ways to organize data so that only pertinent items need be retrieved and analyzed at 
a given time. To accomplish this, methods of structuring data have been devised. Some methods are 
very clever, such as data structures used in large computer data bases; others are relatively simple, 
such as listing words alphabetically in a dictionary.  
An example is the coding and classification of books in a library catalog. Using this catalog, one can 
easily find all books written by an author, all books on a specific subject, or all books with a 
particular title. 

The basis for group technology is analogous to these situations. A company may make 
thousands of different parts in an environment that is becoming more complex as lot sizes get smaller 
and the variety of parts increases. When they are examined closely, however, many parts are similar 
in some way. A design engineer faced with the task of designing a part would like to know if the 
same or a similar part had been designed before. Likewise, a manufacturing engineer faced with the 
task of determining how to manufacture a part would like to know if a similar process plan already 
exists. It follows that there may be economies to be realized from grouping parts into families with 
similar characteristics. The resulting data base would certainly be easier to manage; therefore, the 
manufacturing enterprise should be easier to manage. In 1969 V. B. Soloa defined group technology 
as “the realization that many problems are similar, and that by grouping similar problems, a single 
solution can be found to a set of problems thus saving time and effort.” [This definition is very broad, 
but it is valid because group technology concepts have been applied to many environments. 
 
6.2 Key Definitions  
 
Attribute (polycode) code  Each part attribute is assigned to a fixed position in a code. The meaning 
of each character in the code is independent of any other character value. 
Average linkage clustering algorithm An algorithm for clustering things together based on the 
average similarity of all pairs of things being clustered. The similarity of each pair is measured by a 
similarity coefficient. 
Bottleneck machine  In this chapter, a machine in a group (cell) that is required by a large number 
of parts in a different group. 
Cell In this chapter, a group of machines arranged to produce similar families of parts. 
Classification The process of categorizing parts into groups, sometimes called families, according to 
a set of rules or principles. 
Cluster analysis The process of sorting things into groups so the similarities are high among 
members of the same group and low among members of different groups. 
Coding The process of assigning symbols to a part to reflect attributes of the part. 
Computer-aided process planning (CAPP) An interactive computer system that automates some 
of the work involved in preparing a process plan. 
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Decision variables In a mathematical model, values must be assigned to these variables. The 
objective is to select values that optimize the model’s performance, such as minimal cost. Initially the 
best values for these variables are unknown. 
Dendrogram A treelike graphical representation of cluster analysis results. The ordinate is in some 
similarity coefficient scale, and the abscissa has no special meaning. 
Function layout Layout of machines in a factory such that machines of a specific type are grouped 
together. 
Group layout Machines in a factory are arranged as cells. 
Group technology An engineering and manufacturing philosophy that groups parts together based 
on their similarities in order to achieve economies of scale in a small-scale environment normally 
associated with large-scale production. 
Group tooling Tooling designed such that a family or families of parts can be processed with one 
master fixture and possibly some auxiliary adapters to accommodate differences in some of the part 
attributes, such as number of holes and sizes of holes. 
Hierarchical (monocode) code  The meaning of each character is dependent on the meaning of the 
previous character in the code. 
Hybrid (mixed) code  A combination of an attribute and a hierarchical code. It combines the 
advantages of both code types. 
Line layout Machines in a factory are arranged in the sequence in which they are used. The work 
content at each location is balanced so that materials can flow through in a continuous manner. 
Logic tree A treelike graph that represents the logic used to make a decision. This differs from a 
decision tree in that the branches may contain logical expressions as well as calculations, data 
elements, codes, and keys to other data. 
Machine—component chart A matrix that denotes what machines a group of components (parts) 
visit. 
Part family A group of parts having some similar attributes. 
Process plan The detailed instructions for making a part. It includes such things as the operations, 
machines, tools, feeds and speeds, tolerances, dimensions, stock removal, time standards, and 
inspection procedures. 
Production flow analysis A structured procedure for analyzing the sequence of operations that 
parts go through during manufacturing. Parts that go through common operations are grouped 
together as a family, and the associated machines are arranged as a cell. 
Rotational part A part that can be made by rotating the work piece. It is usually symmetrical along 
one axis, such as a gear. 
Similarity coefficient In this chapter, a measure of how alike two machines are in 
terms of the number of parts visiting both machines and the number of parts visiting each machine 
Single-linkage clustering algorithm (SLCA) An algorithm for clustering together things that have 
a high similarity coefficient. 
Threshold value  A similarity coefficient value at which clustering is to stop. That 
is, no more clusters are to be formed if the largest remaining similarity coefficient value is below this 
value. 
 
6.3 The Role of Group Technology in CAD/CAM Integration 
 
The preceding discussion pointed out that competitive world market conditions are encouraging 
more and more batch-type manufacturing firms to consider adopt ing a group technology philosophy. 
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Another major contributing factor to this acceptance is an increasing emphasis on the integration of 
CAD and CAM. 

In this chapter it will become evident that group technology is an important element of CAD 
and CAM. An essential aspect of the integration of CAD and CAM is the integration of information 
used by engineering, manufacturing, and all the other departments in a firm. Group technology 
provides a means to structure and save information about parts, such as design and manufacturing 
attributes, processes, and manufacturing capabilities that is amenable to computerization and analysis. 
It provides a common language for the users. Integration of many types of part-related information 
would be virtually impossible without group technology; consequently, group technology is an 
important element of CAD/CAM integration. Another important aspect of the integration of CAD 
and CAM in automation. The next chapter, which discusses process planning, will explain how group 
technology is key to automating this function. Also, many manufacturing firms are automating their 
operations by arranging their machines into cells. The design of a cell is based on group technology. 
These observations reinforce the importance of group technology. 
 
6.4 Methods for Developing Part Families 
 
Group technology is begun by grouping parts into families based on their attributes. Usually, these 
attributes are based on geometric and/or production process characteristics. Geometric classification 
of families is normally based on size and shape, while production process classification is based on 
the type, sequence , and number of operations. The type of operation is determined by such things as 
the method of processing, the method of holding the part, the tooling, and the conditions of 
processing. For example, Figures 6.1 and 6.2 show families of parts grouped by geometric shape 
and by production process. The identification of a family of parts that has similarities permits the 
economies of scale normally associated with mass production to be applied to small-lot, batch 
production. There fore, successful grouping of related parts into families is a key to implementation of 
the group technology philosophy. 
 

 
Figure 6.1: Parts grouped by geometric shape 
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Figure 6.2: Parts grouped by manufacturing processes 
 

There are at least three basic methods that can be used to form part families: 
 
1. Manual visual search 
2. Production flow analysis 
3. Classification and coding 

 
Production flow analysis (PFA) is a structured technique developed for analysis the sequence of 
operations (routings) that parts go through during fabrication. Parts that go through common 
operations are grouped into part families. Similarly, the machines used to perform these common 
operations may be grouped as a cell; consequently, this technique can be used in facility layout. 
Initially, a machine—component chart must be formed. This is an M x N matrix, where 
M = number of machines 
 
N = number of parts 
 
x = 1 if part j has an operation on machine i; 0 otherwise. 
 
If the machine—component chart is small, parts with similar operations might be grouped together by 
manually sorting the rows and columns. However, a more appealing method is to use a computer 
procedure to perform this work. 
Figure 6.3 illustrates the use of PFA to form part families. For this technique to be successful, 
accurate and efficient routings must exist for each part. In many companies these routings do not 
exist. If routings exist, they are often inaccurate from lack of maintenance or they may be very 
inconsistent.  
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Figure 6.3: (a) Component—machine chart; (b) example of production flow analysis. 
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The latter situation will occur if routings are established without using a coding and 
classification system. Also, using PFA involves judgment, because some parts may not appear to fit 
into a family when one or more unique operations are required. Furthermore, additional analysis is 
required to determine when a particular machine should be duplicated in another group. In Figure 
6.3, for example, machine D is in groups 1 and 2. In this case, since machine D was visited by 
almost all of the parts, it was duplicated to keep the groups small. Otherwise, groups 1 and 2 might 
have been combined into one group having several parts with dissimilar routings. Likewise, you 
cannot determine how many machines of type D are required without evaluating demands and 
machine capacities. In addition, PFA does not consider part features and functional capabilities. 
Therefore, this technique should not be used to form part families for design engineering. One 
advantage of using production flow analysis compared to a coding and classification system is that 
part families can be formed with much less effort. 
If the coding and classification technique is used, parts are examined and codes are assigned to each 
part based on the attributes of the parts. These codes can then be sorted so that parts with similar 
codes are grouped as a part family. 
Because these codes are assigned in a manner that does not require much judgment, the part families 
developed by this technique do not suffer from judgment inconsistencies. A disadvantage of using the 
coding and classification technique is that a large amount of time may be required to develop and 
tailor a code to meet the needs of a specific company. Afterwards, coding the parts will take an even 
larger amount of time. However, when properly applied, the results are much better then when other 
techniques are used. Consequently, coding and classification is the preferred approach and will be 
discussed in more detail than the other approaches. 
 
6.6 Classification and Coding  
 
Classification of parts is the process of categorizing parts into groups, sometimes called families, 
according to a set of rules or principles. The objectives are to group together similar parts and to 
differentiate among dissimilar parts. Coding of a part is the process of assigning symbols to the part. 
These symbols should have meanings that reflect the attributes of the part, thereby facilitating analysis 
(information processing). Although this does not sound very difficult, classification and coding are 
very complex problems. 
Several classification and coding systems have been developed, and many people have tried to 
improve them. No system has yet received universal acceptance; however, because the information 
that is to be represented in the classification and coding system will vary from one company to 
another. This seems reasonable if one understands that the two greatest uses of group technology are 
for design retrieval and for group (cell) production, and that each company has some unique needs 
for these functions. Although all of these needs are not unique, enough are to prohibit the 
development of a universal system. Therefore, even though classification and coding systems can be 
purchased, a good rule of thumb is that 40% of a purchased system must be tailored to the specific 
needs of a particular company. 
 
One reason that a design engineer classifies and codes parts is to reduce design effort by identifying 
similar parts that already exist. Some of the most significant attributes on which identification can be 
made are shape, material and size. If the coding and classification system is to be used successfully in 
manufacturing, it must be capable of identifying some additional attributes, such as tolerances, 
machinability of materials, processes, and machine tool requirements. In many companies the design 
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department does not exchange very much information with the manufacturing department. The 
analogy of “design engineering throwing the part design over the wall of manufacturing to make” is 
often used to describe the lack of communication between these departments. The classification and 
coding system selected by a company should meet the needs of both design engineering and 
manufacturing. A system that meets these combined needs will improve communication between 
departments and facilitate computer-integrated manufacturing. 
 
Although well over 100 classification and coding systems have been developed for group technology 
applications, all of them can be grouped into three basic types: 
 

1. Hierarchical or monocode 
2. Attribute, or polycode 
3. Hybrid, or mixed 

 
6.5.1 Hierarchical Code 
 
In this type of code, the meaning of each character is dependent on the meaning of the previous 
character; that is, each character amplifies the information of the previous character. Such a coding 
system can be depicted using a tree structure as shown in Figure 6.4-b, which represents a simple 
scheme for coding the spur gear shown in Figure 6.4-a. Using these figures, we can assign a code, 
“A11B2,” to the spur gear. 
 A hierarchical code provides a large amount of information in a relatively small number of 
digits. This advantage will become more apparent when we look at an attribute coding system. 
Defining the meaning for each digit in a hierarchical system can be difficult, although application of the 
defined system is relatively simple. Starting at the main trunk of the tree, you need to answer a series 
of questions about the item being coded. Continuing in this manner, you work your way through the 
tree to a termination branch. By recording each choice as you answer each question, you will build 
the appropriate code number. However, determining the meaning of each digit in the code is 
complicated, because each preceding digit must first be decoded. For example, in the code 
developed in Figure 6.4-b for the spur gear A11B2, a “1” in the second position means “round with 
deviations” because there is an “A” in the first position of the code. How ever, if there had been a 
“B” in the first position, a “1” in the second position would have meant “boxlike.” 
 

 
(a) 
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Figure 6.4: (a) Spur gear; (b) hierarchical code for the spur gear. 
 
Design departments frequently use hierarchical coding systems for part retrieval because this type of 
system is very effective for capturing shape, material, and size information. Manufacturing 
departments, on the other hand, have different needs which are often based on process 
requirements. It is difficult to retrieve and analyze process-related information when it is in a 
hierarchical structure that will be equally useful to both the design and manufacturing organizations. 
 
 
6.5.2 Attribute Code 
 
An attribute code is also called a polycode, a chain code, a discrete code or a fixed-digit code. The 
meaning of each character in an attribute code is independent of any other character; thus, each 
attribute of a part can be assigned a specific position in an attribute code. Figure 6.5 shows an 
example attribute code. 
Using Figure 6.5 to code the spur gear illustrated in Figure 6.4-a, we would obtain the code 
“22213.” Referring to Figure 6.5, we can see that a “3” in position 5 means that the part is a spur 
gear regardless of the values of the digits in any other positions. 
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If we had used this attribute code to code several parts and wanted to retrieve all spur gears, we 
would only need to identify all parts with a “3” in position 5 of the associated code. This becomes a 
simple task if a computer is used. Consequently, an attribute code system is popular with 
manufacturing organizations because it makes it easy to identify parts that have similar features that 
require similar processing. One disadvantage of an attribute code is that a position in the code must 
be reserved for each different part attribute; therefore, the resulting code may become very long. 
 

 
 

Figure 6.5: Attribute code example 
 
 
6.5.3 Hybrid Code 

 
In reality, most coding systems use a hybrid (mixed) code so that the advantages of each type of 
system can be utilized. The first digit, for example, might be used to denote the type of part, such as 
a gear. The next five positions might be reserved for a shirt attribute code that would describe the 
attributes of the gear. The next digit, position 7, might be used to designate another subgroup, such 
as material, followed by another attribute code that would describe the attributes. In this manner a 
hybrid code could be created that would be relatively more compact than a pure attribute code while 
retaining the ability to easily identify parts with specific characteristics. 
 
 
 
 
6.6 Examples of Coding Systems 
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As was noted earlier, many coding systems have been developed. The codes that would be obtained 
by applying four of these coding systems to the bushing in Figure 6.6 are depicted in Figures 6.7 
through 6.8. The DCLASS code is illustrated in Figure 6.7. This is an eight-digit hybrid code; the 
DCLASS system will be explained in detail later in this section.  Figure 6.8 illustrates CODE, from 
Manufacturing Data Systems, Inc. This is an eight-digit hybrid code that can be expanded to 12 
digits. Each position of the code can have one of 16 characters (0 through 9 and A through F). 
When CODE is expanded to 12 digits, the additional digits may be used for attributes such as heat-
treat, hardness, finish, material, production cost, and time standards. The MICLASS code by TNO 
(The Netherlands Organization for Applied Scientific Research) is shown in Figure 6.9; the 
mandatory component of this system consists of a 12-digit hybrid code. An additional optional 18 
digits may be used to capture company-specific information.  
 

 
 

Figure 6.6: Sample bushing to be coded 
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Figure 6.7: DCLASS eight-digit hybrid code for the bushing in Figure 7 
 
 
 

 
 

Figure 6.8: CODE eight-digit hybrid code for the bushing in Figure 7  
 

 
6.7 The DCLASS Coding System 
 
DCLASS (Design and Classification Information System) was developed at Brigham Young 
University. The part code portion of this system was developed because no commercial vendor was 
willing to provide such a system for educational and research purposes. Although its primary use-to-
date has been in the university environment, many companies are using it for prototype development. 
Because of the availability of DCLASS to the educational institutions, it will be described in some 
detail in this section. 
 
Several premises were adopted and used as the basis for the development of the DCLASS code 
 

1. A part may be best characterized by its basic shape, usually its most apparent attribute. 
2. Each basic shape may have several features, such as holes, slots, threads, and grooves. 
3. A part can be completely characterized by basic shape; features; size; precision; and material type, 

form, and condition. 
4. 4 Several short code segments can be linked to form a part classification code that is human-

recognizable and adequate for human monitoring. 
5. Each of these code segments can point to more detailed information. 

 
After several years, an eight-digit hybrid part family code was developed. The DCLASS part family 
code is comprised of eight digits partitioned into five code segments, as shown in Figure 6.9. The 
first segment, composed of three digits, is used to denote the basic shape. The form features code is 
entered in the next segment; it is one digit in length. This code is used to specify the complexity of the 
part, which includes features (such as holes and slots), heat treatments, and special surface finishes. 
The complexity is determined by the number of special features. The one-digit-size code is the third 
segment of the part family code. From the value of this code, the user will know the overall size 
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envelope of the coded part. The fourth segment denotes precision; it is one digit in length. The final 
two digits, which comprise the fifth segment of the part family code, are used to denote the material 
type. 
 

 
 

Figure 6.9: DCLASS part code segments 
 

The DCLASS code for the bushing in Figure 6.6 is “BO1 2 3 A7.” The first three digits specify the 
basic shape. Normally we would code a part by answering questions posed by an interactive 
computer program. In this case, however, we will look at some figures to determine the appropriate 
values to assign to the code. First, look at Figure 6.10, which depicts a DCLASS part family 
classification chart. Note that this chart is structured as a logic tree. It could have been structured in 
some other manner, but logic trees have proven to be easy to work with. This is just one of many 
such charts in the DCLASS coding system. Using this chart to code the bushing, we would take a 
path through the logic tree that utilizes the following branches: basic shape, rotational, solid shapes, 
round, straight cylindrical, single O.D. (outside diameter), and with bore. At this point we are 
referred to Chart 1, which appears in Figure 6.11. Looking at Chart 1, take the following branches: 
round concentric bore, and single bore diameter. The last branch terminates with the code value 
BOl, which corresponds to the first three digits of the code for the bushing. 
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Figure 6.10: DCLASS logic tree 
 

As previously notes, the second segment of the part family code describes the complexity of the 
special features of the part being coded, which in this case is a bushing. In the DCLASS system, 
special features include form features (holes, etc.), heat treatments, and surfacing finishing treatments 
(plating, painting, anodizing, etc.). Table 6.1 provides the various code values that can be used to 
code the complexity of the special features. For the bushing, we will specify a complexity code of 
“1,” as it has a hole and does not require heat treatment or surface finishing. 
 
The third segment of the part family code refers to the size of the part. Table 6.2 is used to select the 
appropriate value. Using this table, a “2” would be placed in the code for the bushing. 
The fourth segment denotes the precision of the part being coded. Precision in DCLASS represents 
a composite of tolerance and surface finish. Table 6.3 lists the five classes of precision used. Class 1 
represents very tight tolerances and a precision-ground or lapped surface finish. At the other 
extreme, Class 5 represents loose tolerances and a rough-cast or flame-cut surface. A part with a 
precision code of “1” requires careful processing with careful inspection. The bushing under 
consideration requires no unusual tolerances or surface finish, so a code value of “3” will be 
specified. 
 
The final segment of the part family code contains the material type. Referring back to Figure 6.6, we 
can see that the bushing is to be made out of stainless steel. The logic tree in Figure 6.12 is used to 
determine the appropriate code value for stainless steel. Looking at the logic tree in Figure 6.12, we 
would select the following branches: metals, ferrous metals, steels, high-alloy steels, and stainless 
steel. The appropriate code for the material type is “A7.” 
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Table 6.1: Complexity code for special features 
 
 

 
 

Figure 6.11: DCLASS Chart I logic tree 
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Table 6.2: DCLASS Size code  
 
 

 
 

Table 6.3: DCLASS Precision class code  
 

 
 

Figure 6.12: DCLASS logic tree for material code  
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6.6 Facility Design Using Group Technology 
 
Once parts have been grouped into families, determining how to arrange the machines in the factory 
can be a major problem. Facility layout is very important because, if the machines are poorly 
located, manufacturing costs can increase significantly. 
There are three basic ways to arrange machines in a factory: by line, by function, and by group. 
Figure 6.13 illustrates each of these layouts. In a line layout, the machines and other work centers are 
arranged in the sequence in which they are used. The work content at each location is balanced so 
that materials can flow through the line in a continuous manner. This type of layout is normally used in 
simple process industries, in continuous assembly, and for mass-produced components used in large 
quantities. 
 
In a function-type layout, machines of a specific type are grouped together, as a lathe section, a 
grinder section, a drill section, etc. This layout can result in significant amounts of material handling, a 
large amount of work-in-process inventory, excessive setups, and long manufacturing lead times. All 
of these increase costs. In addition, function-type layouts are more difficult to manage because of the 
complexity of part routings. For instance, knowing the capacity of a manufacturing facility is 
fundamental to scheduling when parts are to be made. However, determining the capacity of a 
function-type layout involves considering all parts that require the use of each type of machine, which 
can involve a large amount of data. 
 
In a group-type layout, machines are arranged as cells. Each cell is capable of performing 
manufacturing operations on one or more families of parts. Consequently, the capacity of a cell can 
be determined by considering only the families of parts that utilize that cell. As a result, this layout 
should be easier to manage.  
If a group-type layout is desired, it would be logical to define processes that correspond to one or 
more families of parts. Therefore, machines used to produce a family of parts might be grouped 
together in a cell. The procedure of forming cells is sometimes called machine—component grouping. 
As noted earlier in chapter, production flow analysis is one method used to group parts (into families) 
and to locate machines in a factory. However, PFA can require considerable judgment. As a result, 
additional techniques have been proposed to aid in chine—component grouping. One of these is the 
single-linkage clustering algorithm (SLCA), which will be discussed in this section. 
 
Production flow analysis (PFA) utilizes a machine-component chart. The objective is to group 
together parts that require a similar process. When PFA has been completed, parts having the same 
process will be grouped together as s earlier in Figure 6.2. The l’s that denote the operations to be 
performed will be clustered together in the machine-component chart. This type of analysis vides an 
excellent opportunity to apply a clustering algorithm. McAuley introduced a SLCA to the machine-
component grouping problem. This algorithm utilizes a similarity coefficient method to group together 
parts that require a: similar process.  
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Figure 6.13: Three types of plant layouts: (a) line layout; (b) group layout; (c) functional 
layout.  

 

 
 

Figure 6.14: Machine – Component Chart 
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The machine-component chart in Figure 6.14 is used to describe SLCA utilized by McAuley to form 
part groups. A similarity coefficient is calculated for each pair of machines to determine how “alike” 
the two machines are in terms of the number of parts which visit both machines and the number of 
parts that visit each machine. A 2 x 2 table is a convenient way to show the different alternatives, as 
illustrated in Figure 6.15. For instance, the a in Figure 6.15 denotes that a part visits both machines, 
and the b denotes that the part visits machine i but not machine j. McAuley defined the similarity 
coefficient between two machines as 
 

 
where 

S = similarity coefficient between machines i and j 
a = number of parts common to both machines 
b, c = number of parts that visit one or the other of machines i and j, but not both 

 

 
 

Figure 6.15:  A   2 x 2   Table 
 
The similarity coefficient between machines B and C in Figure 6.14 is 4/5, or 0.8. 
The SLCA consists of the following steps: 
 

1. A pairwise similarity coefficient is calculated for each machine. These coefficients could 
be displayed in a similarity matrix like the one in Figure 6.16. Since the matrix is 
symmetric, only the lower triangular portion is needed. 

2. The similarity matrix is scanned to locate the largest similarity coefficient. This designates 
the two machines that will form the initial cluster. 

3. The similarity matrix is then scanned to locate the largest remaining coefficient. The 
associated machines are grouped together. 

4. Steps 2 and 3 are repeated until all the machines are clustered together into one group. 
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The algorithm is terminated when all the machines are clustered into one group or until the remaining 
similarity coefficients are below some specified level. This level is sometimes called a threshold. The 
threshold level can be used to control the number of clusters formed. 
The results of applying the SLCA to the machine—component chart in Figure 6.14 can be seen in 
Table 6.4. A dendrogram, as shown in Figure 6.17, provides a more descriptive means of showing 
the results. The abscissa of a dendrogram has no special meaning; in this example it denotes 
machines. The similarity coefficient scale, usually having a range of 0 to 1.0, is represented on the 
ordinate. The dendrogram in Figure 6.16 depicts the same results as Table 6.4. In Figure 6.16, each 
branch at the lowest level represents one machine. Moving toward the top of the dendrogram, the 
branches merge into new branches representing clusters of machines. The value of the similarity 
coefficient at which this occurs is denoted on the left scale of the dendrogram. Looking at Figure 
6.16, we can see that at a similarity value of 0.8, machines B and C are grouped together and 
machines A and E are likewise grouped together. At a value of 0.5, machine D is clustered with 
machines B and C. The machines are clustered together into one group at a similarity coefficient 
value of 0.12. 
 

 
 

Figure 6.16:  Similarity Matrix 
 

 
Table 6.4:  Results of SLCA 
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Figure 6.17: Example dendrogram 

 
6.8 Economics of Group Technology 
 
As more and more companies successfully implement group technology programs, significant saving 
are being reported. The following savings are typical: 
 

1. 50% in new parts design 
2. 10% in number of drawings 
3. 60% in industrial engineering time 
4. 20% in plant floor-space requirements 
5. 40% in raw material stocks 
6. 60% in in-process-inventories 
7. 70% in setup times 
8. 70% in through-put time 
 

 
In addition, a successful group technology program provides many benefits that are difficult to 
quantify, such as simplification of the manufacturing environment, improvement of the work 
environment, better quality, and improved product designs. A brief explanation of why these benefits 
might be expected will now be given. 
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Figure 6.18: Production flow: (a) before applying group technology concepts; (b) after 

applying group technology concepts. 
 
 













 


