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ABSTRACT 
Every company in the market demands profits. These profits are gained 
only when there is proper understanding between each section of the 
company before and after launch of any specific product. This 
requirement in companies brought a new concept of Product Lifecycle 
Management. PLM is one of the four cornerstones of a corporation's 
information technology structure. PLM sector in the companies allow 
them to manage communications and information with their customers 
(CRM-customer relationship management), their suppliers (SCM-supply 
chain management), their resources within the enterprise (ERP-
enterprise resource planning) and their planning (SDLC-systems 
development life cycle). It is accepted globally, that using a tool “PLM” 
allows companies to achieve their targets quite easily. Present seminar 
discusses about various aspects of PLM. In momentary terms using such 
a technique in companies can lead to systematic approach to every 
problem along with huge development in every sector. 
Keywords: new product development and introduction (NPDI), 
Product Life Cycle Management (PLM), Knowledge Management. 
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1. INTRODUCTION 
A PLM is designed to create an information repository and common set of business processes that transcend the 
course of a product's lifecycle, from the earliest stage of gathering customer requirements through the heavy 
lifting phases of engineering, sourcing and manufacturing, and finally, post production, for maintenance and end 
of life. This so-called "one version of the truth" provides manufacturers with a much more effective way to 
describe manage and communicate information about their offerings while building transparency into product 
development practices. Over time, the changes lead to such benefits as increased innovation, faster time to 
market, reduced costs and overall quality improvements throughout every stage of the product lifecycle.  
 

 
Fig. 1.1 Introduction to PLM 

1.1 WHAT IS PLM? 
Product lifecycle management (PLM) can be defined as an information strategy: it builds a coherent data 
structure by consolidating systems. You can also call PLM an enterprise strategy: it lets global organizations 
work as a single team to design, produce, support and retire products, while capturing best practices and lessons 
learned along the way. It can also be stated as set of software tools used for mechanical design, analysis and 
manufacturing to support products from when they are first conceived through distribution and retirement.  
Product lifecycle management or PLM is an all-encompassing approach for innovation, new product 
development and introduction (NPDI) and product information management from ideation to end  of life. PLM 
Systems as an enabling technology for PLM integrate people, data, processes, and business. It provides a product 
information backbone and strong data base for companies and their extended enterprise.  
1.2 NEED AND BENEFITS OF PLM 
PLM involves customer choice for its primary importance. PLM is used to improve the effectiveness of daily 
business by keeping proper data access to everyone. This helps in building a powerful state in international 
markets. PLM simplifies the products by developing processes & industrial design, through standardization or 
group technologies which makes production easy. PLM improves quality of productwhich is very important; as 
scrap and bad quality products are not tolerated in any market. It is reported (Pawar& Riedel 1994) that 80% to 
90% of time needed to bring a product to market is used in planning and development phase, this time is 
reduced by PLM. 
PLM can solve many business problems. The cost of PLM is comparatively low and it is easy for implementation. 
Thus PLM helps in reducing time to manufacture any product and launching it into market. Improved product 
quality can be achieved by using PLM techniques. 
Product Life Cycle The product life cycle is defined as the period that starts with the initial product desi gn 
(research and development) and ends with the withdrawal of the product from the marketplace. It is 
characterized by specific stages, including research, development, introduction, maturity, decline, and finally 
obsolescence as the product is removed from the market (discontinued). Each stage is often linked with changes 
in the flows of raw materials, parts and distribution to markets as production (input costs) is adjusted to face 
increasing competition. 
Conventionally, four main stages compose a product's life cycle: 
 

 
Fig. 1.3 Product Life Cycle 
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1.2.1 INTRODUCTION: This stage mainly concerns the development of a new product, from the time it was 
initially conceptualized to the point it is introduced on the market.  
1.2.2 GROWTH :If the new product is successful (many are not), sales will start to grow and new competitors 
will enter the, slowly eroding the market share of the innovative firm. The product starts to be exported to other 
markets and substantial efforts are made to improve its distribution since competition mainly takes place more 
on the innovative capabilities of the product than on its price. This phase tends to be associated by high levels of 
profits and a fast diffusion of the product. 
1.2.3 MATURITY :At this stage, the product has been standardized, is widely available on the market and its 
distribution is well established. Competition increasingly takes place over cost and a growing share of the 
production is moved to low cost locations, particularly for labor intensive parts. Associated freight flows are 
consequently modified to include a greater transnational dimension. 
1.2.4 DECLINE :As the product is becoming obsolete, production essentially takes place in low costs locations. 
Production and distribution economies are actively sought as profit margins decline. Eventually, the product will 
be retired, an event that marks the end of its life cycle. 
2. ROLE OF KNOWLEDGE MANAGEMENT IN PLM  
 Reasoning methods and tools are providing ways of knowledge management from knowledge capturing to re use 
for reasoning. Generally, the complete lifecycle of knowledge management is supported by different ways, say:  

 To capture knowledge in different forms. 
 To store the knowledge. 
 To provide mechanisms to re-use this knowledge for reasoning on ‘similar’ problems. 
 To maintain the knowledge. 

These methods require the definition of rules, which require considerable effort and a good knowledge of the 
domain. 
2.1 RESEARCH ISSUES ON CLOSED-LOOP PLM 
A closed-loop PLM system will allow all the actors who play a role during the lifecycle of a product (managers, 
designers, service and maintenance operators, recyclers, etc.) to track, manage and control product information 
at any phase of its lifecycle (design, manufacturing, MOL and EOL), at any time and any place in the world. The 
closed-loop PLM concept shows the requirements for the technologies to be investigated and developed.  
The above concepts and requirements compose what is referred to as seamless e-transformation of data to 
information to knowledge. 
Compared with the concept of traditional PLM, the closed loop PLM focuses on the complete lifecycle of a 
product with more emphasis on tracking and managing of information of whole product lifecycle, and possible 
feedback of information to each product lifecycle phase. There are several closed-loops among BOL, MOL, and 
EOL. Some of them have direct links.  
 

 
 

Fig. 3.1 BOL, MOL, EOL 

2.3 WHOLE PRODUCT LIFECYCLE ISSUE 
The whole product lifecycle implies all phases (BOL, MOL, and EOL) related to the product generation, usage, and 
disposal. Fig. 3 shows the conceptual model of whole product lifecycle. In general, the product lifecycle has 
complicated flows of information. To control and steer the information over the product lifecycle, first and 
foremost, it is necessary to describe them. It can be a basis for the integration of whole product lifecycle 
information. For this purpose, we introduce a modeling issue of product lifecycle information.  
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Fig. 3.2 Whole Product Lifecycle Issue 

2.4 BOL ISSUES —DESIGN AND PRODUCTION ISSUE 
BOL is the phase where product concept is generated and its physical model is realized. In the closed-loop PLM, 
designers and production engineers will receive the feedback about detailed product-related information from 
distributor, maintenance/service engineers, or customers, remanufacturer, and so on. Therefore, they will be 
able to exploit expertise and know-how of the other players in the product lifecycle. It will improve the quality of 
product design and the efficiency of production. For example, we can apply collected product usage data to 
improve the design of next-phased products. Note that the feedback from MOL and EOL can be indirectly used 
for design and production of next-phased products, as we mentioned earlier. To facilitate them, the following 
operational problems should be resolved: (a) conceptual product design considering lifecycle factors and (b) 
real-time production planning and scheduling, considering the information provided from downstream phases 
(MOL and EOL). 
2.5 MOL ISSUES —DISTRIBUTION, USE, MAINTENANCE, AND SERVICE 
MOL is the phase where products are distributed, used, maintained, and serviced by customers or engineers. In 
the closed-loop PLM, a PEID can log the product history related to distributing route, usage conditions, failure, 
maintenance or service events, and so on. This information is later gathered into the PLM system for analyzing 
and sharing. During MOL, an up-to-date report about the status of a product and real-time assistance can be 
obtained from this system through the Internet or wireless mobile technology. 
2.6 MAIN ISSUES OF EOL 
EOL is the phase where used products are collected, disassembled, refurbished, reassembled, recycled, reused, or 
disposed. EOL starts from the time when a product no longer satisfies an initial purchaser. In theclosed-loop 
PLM, the PEID can greatly increase the effectiveness of EOL management, as Saar and Thomas and Hans et al. 
mentioned. For example, material recycling can be significantly improved because recyclers and re-users can 
obtain accurate information about ‘‘value parts and materials’’ arriving via EOL routes: what materials they 
contain, who manufactured them, and other knowledge that facilitates material reuse.  

 
Fig. 3.3 Main issues of EOL 

 
4. KNOWLEDGE SHARING IN NPD PROJECTS 
NPD is by nature inter-functional so the management of knowledge boundaries is critical. Major streams of 
research focusing on knowledge sharing such as the Knowledge Based View (KBV) of the firm and the knowledge 
creation framework of Nonaka and Takeuchi (1995) show that knowledge is embedded in multiple entities such 
as culture, routines, systems, documents and actors. Such contributions are essential for understanding 
knowledge in organizations but they do not focus on the specificities of knowledge sharing across boundaries in 
an NPD environment. This is why Carlile has developed a knowledge sharing framework dedicated to the New 
Product Development process. This framework distinguishes knowledge transfer, translation, and 
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transformation. Knowledge transfer consists in managing syntactic boundaries, knowledge translation focuses 
on semantic boundaries and knowledge transformation is dedicated to pragmatic boundaries and knowledge 
creation.  
4.1 KNOWLEDGE TRANSFER AND KNOWLEDGE TRANSLATION 
Knowledge transfer occurs by bridging a syntactic or information processing boundary . A common knowledge 
repository between participants increases their level of interdependence and the level of information 
transparency according to conferred access rights. 
Transfer solves basic problems of knowledge circulation and information access among project members. In fact, 
the availability of the most recent version of knowledge objects is often an issue in NPD projects. Definition of a 
common lexicon between these participants becomes crucial. Knowledge translation is a more complex type of 
knowledge sharing which is more consistent with a connectionist perspective, where knowledge is not universal. 
Knowledge translation involves sharing evolving objects that are minimally codified, and a semantic capacity for 
developing common meanings, and identifying novel differences and dependencies.  
4.2 A PRODUCT LIFECYCLE MANAGEMENT METHODOLOGY FOR SUPPORTING KNOWLEDGE REUSE 
This experimental validation is organized into two steps involving two different packaging design scenarios. In 
the first one it is assumed that this kind of problem was never dealt with before in the enterprise; hence, in this 
case, it will not be possible to find a former similar conflicts matrix. For this reason, the first step consists of 
comparing the reduced matrices and describing what happened when the packaging design came from reuse. 
Food and beverage packaging is very often made of polylaminate material (i.e. packaging for milk,  fruit juices, 
wine, soup and other liquid food), which is usually composed of aluminium alloy series 1000 (5%), polyethylene 
(20%) and paper (75%). The percentage of waste of polylaminate packaging is continuously increasing in 
municipal solid waste. In 2007 more than 137 billions of packaging were produced and used around the world. 
Customers were offered a questionnaire where they were asked to freely describe the product attributes that 
were more important to them. The answers were reworded considering similar statements of different users and 
then the reworded proposition were again subjected to the customers group which assigned a score on a scale 
from 1 to 5 to each of them. The resulting customer requirement list, composed of 11 entries and coupled with 
the corresponding importance values. They also had to define the weight of the relationship matrix. In the case 
study, the last 2 rows of the QFD matrix show the importance ratings of the engineering characteristics. The 
main designattributes of packaging are: seal material, package material, geometry, seal shape, and seal structural 
elements. It is clear that the most important issues are the material of the container and the seal.  
It is important that the new packaging characteristics are the same as of those of polylaminate packaging: the 
internal bag must satisfy to the requirement ‘‘Ease to fill’’. The TRIZ engineering parameters that characterize 
this requirement are: length of stationary,  area of stationary, stability of the object, shape, ease to manufacture. 
To overcome these we have to: 

 Replace the mechanical means with sensory (optical, acoustic, taste or smell) means.  
 Use electric, magnetic and electromagnetic fields to interact with the object.  
 Change from static to movable fields and from unstructured fields to those having a structure. 
 Use fields in conjunction with field-activated (e.g. ferromagnetic) particles. 

 

 
Fig. 4.2 House of Quality for First Case 

.  
The solution may be obtained creating a mobile canal for filling the internal bag. The feature to improve in the 
second conflict is the stability during the filling and the undesirable secondary effect is a shape that is not simple 
to fill. An example is shown.  
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Fig. 4.3 The possible shape of an internal bag 

 
Fig. 4.4 The internal bag model and The net of the paperboard container 

 
Fig. 4.5 House of Quality for Second Case 

4.3 CONCLUSION FOR CASE STUDY 
The proposed operative methodology offers great potential for food & beverage product developers who want to 
develop innovative packaging at a low cost. This can be achieved by reusing the historical knowledge of the 
enterprise, which is recorded and shared through the PLM database without heavy investments. Its 
implementation creates wide possibilities for the reuse of old designs and solutions adopted in other similar 
fields or products. This would reduce design costs, plant setup costs, and reduce the necessary time to reach the 
market. The QFD matrix helps designers to identify the key product characteristics starting from customers’ 
preferences. Moreover, the TRIZ description of the problem through conflicts matrices is useful to index and 
research information into the PLM database, in order to facilitate the sharing and reusing of the enterprise 
knowledge. The case study solves the conflict between key product characteristics and the designer’s intent to 
consider packaging disposal and recycling. It also demonstrates the strong ability of the combined methodology 
to develop a new packaging design with completely recyclable materials such as paperboard for the external 
container and aluminium for the internal bag.  
5. FUTURE SCOPE 
 To overcome challenges that would arise while implementing PLM in different fields. 
 To study new methods for developing PLM software and also to check whether any modifications could be 

done in present one. 
6. CONCLUSION 
We have discussed various aspects of PLM which are used by various industries. In today’s world of competition 
it is very important for every industry to implement PLM. By using this concept we can maintain good relation 
between every department of company.  
We have also studied various examples of how it is beneficial throughout work life of product.  
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