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Abstract  

The main aim of this research is to simplify the 
analysis and implementation of lean tool affecting the 
quality and productivity of manufacturing. Lean 
manufacturing focuses on elimination of seven wastes 
namely overproduction, over processing, waiting, 
transportation, defects, inventory and storage. 
Recently underutilization of creativity of workforce is 
added as eighth waste and environmental waste, ninth 
waste. This study allows scientific approach to search 
out the basis causes for the prevalence of defects and 
wastes in plastic extrusion method in a pipe industry.   
Notably defects like surface roughness and scratch, 
bulging, sink marks, uneven wall thickness, 
dimensional variation, centering downside, tears and 
marks were known defects.  
The most important root causes of every defect were 
the extrusion method parameters like, the vacuum 
pressure, temperature, take-off speed, screw speed of 
the extrusion method and staple properties. As per the 
info of the corporate regarding 76% these root 
causes area unit caused by operators due 
to inappropriate setting of operational parameters. 
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1. INTRODUCTION  

Nowadays, manufacturing firms are in the position to 
redefine and redesign their manufacturing systems in 
order to meet the competitive demands raised by 
market challenges. The manufacturing systems 
exhibited a key transition from mass manufacturing to 
lean manufacturing [2].The Comparative aspects of lean 

production with that of mass production is presented as 
follows: The focus of lean production is customer 
whereas mass production focuses on product. A lean 
production is characterized with synchronized flow and 
pulls whereas mass production is based on batch and 
queue operations [1]. The overall aim of lean Production 
is to eliminate waste and add value whereas mass 
production focuses on cost reduction and efficiency 
improvement. Lean production focus on worker driven 
continuous improvement whereas mass production 
focuses on expert driven continuous improvement [2].  

1.1 Plastic Extruder 

In the expulsion of plastics, the crude compound 
material is usually as nurdles (little dots, regularly 
called sap) that are gravity nourished from a best 
mounted container into the barrel of the extruder as 
shown in Fig1. 

1) Colorants and UV inhibitors (in either fluid or 
pellet frame) are frequently utilized 
2) The process has much in common with plastic 
injection molding from the point of the extruder 
technology 
3) Pultrusion can offer many similar profiles in 
continuous lengths, usually with added reinforcing; this 
is achieved by pulling the finished product out of a die 
instead of extruding the polymer melt through a die. 
4) A wide variety of shapes can be created, 
restricted to continuous profiles 

https://en.wikipedia.org/wiki/Injection_molding
https://en.wikipedia.org/wiki/Injection_molding
https://en.wikipedia.org/wiki/Injection_molding
https://en.wikipedia.org/wiki/Pultrusion
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Fig.1. Plastic extruder cut in half to show the components 

2. LITERATURE REVIEW 

A. P. Chaple, B. E. Narkhede, M. M. Akarte, (2014), “Status 
of implementation of Lean manufacturing principles in 
the context of Indian industry” [1]. Today, principles 
and practices of Lean manufacturing are widely used by 
industries to eliminate waste and make the process 
more efficient. Lean has been recognized as one of the 
key approaches in enhancing the productivity and 
hence the competitiveness of an organization. This 
paper presents a review of lean principles and practices 
in the Indian manufacturing industries. The paper 
contributes by identifying enablers & barriers in 
implementing the lean principles and practices, 
methodologies used in leanness measurement of an 
organization in the Indian manufacturing industry. 
Finally, the diffusion of lean in the Indian 
manufacturing industries has been given. 
 
Jennifer Tice, Lori Ahouse, (2011), “Conceptual 
similarities and differences between lean and EMSs” 
[11] Lean production and environmental management 
systems are fundamentally different business 
initiatives. Yet recent research suggests that the two 
approaches can be both compatible and synergistic. 
Organizations have much to gain from properly aligning 
and integrating their lean and environmental 
management practices. Jennifer Tice, Lori Ahouse, and 
Tim Larson, discussed various aspects namely overview 
of lean production and how it relates to environmental 
performance, along with a brief discussion on the 
benefits of EMS adoption. Then summarizes key 
conceptual similarities and differences between lean 
and EMSs. Then findings on lean production and EMSs 
were discussed, including how lean and EMS efforts can 

complement and add value to each other. Finally, they 
suggested the strategies to improve environmental 
performance through lean and EMS integration. 
 
Shaman Gupta and Sanjiv Kumar Jain (2013), “A 
literature review of lean manufacturing” [2] .Lean 
manufacturing by now is a widely discussed and 
applied manufacturing philosophy, in a variety of 
industries across the globe. The fundamental concept of 
lean manufacturing is to provide a quality product 
while also ensuring that the product does not cost too 
much to the customer. Most organizations today are 
going through a stage where there is a necessity to 
respond the rapidly changing customer needs. To 
sustain their place in the market, many organizations 
have started following the lean manufacturing concept. 
Methodology of the research: This article presents a 
review of the literature and attempts to identify the 
important and useful contributions to this subject. 
Results: Lean manufacturing utilizes a wide range of 
tools and techniques; the choice of tools is situation 
specific. Many factors contribute to lean success; not 
only is it mandatory to implement most of the lean 
tools, but an organization’s culture needs transforming 
too. Companies following lean manufacturing have 
better flexibility and a good market share. Moreover, 
lean manufacturing produces an operational and 
cultural environment that is highly conducive to waste 
minimization. 
 
Jaiprakash Bhamu (2014),”Lean manufacturing: 
literature review and research issues” [12] the advent 
of recession at the beginning of twenty-first century 
forced many organizations worldwide to reduce cost 
and to be more responsive to customer demands. Lean 
Manufacturing (LM) has been widely perceived by 
industry as an answer to these requirements because 
LM reduces waste without additional requirements of 
resources. 
Tadmor Z and Klein I (1970), “Engineering Principles of 
Plasticatsing Extrusion” [13] Van Nostrand Reinhold 
Company, New York classified bad mixing of the 
components forming the product can result in bad 
appearance and a non-uniform product. Non uniformity 
in products can lead to weakness of mechanical 
strength. Poor extrusion quality for a given extruder is 
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frequently related to random difference of temperature, 
pressure, and flow rate. 
 
Herron & Hicks investigated the objective of NEPA(North 
East Productivity Alliance)(2008) [14] The transfer of 
selected lean manufacturing techniques from Japanese 
automotive manufacturing to general manufacturing to 
help companies improve productivity through applying 
lean manufacturing management practices and 
knowledge in the north east of England. The industry 
forum‘s master‘s class technology used to transfer 
technology into local companies. For the Technology 
transfer process Lill rank model was chosen. It has 
three stages in implementation. In the first stage, the 
abstraction of lean expertise from Japan, followed by its 
application at the Nissan (UK) surrender land plant and 
its dissemination to IF engineers. In the second stage, 
the abstraction from IF and Nissan (UK) engineers 
transfer it to NEPA engineers. The third stage involved 
in training of change agents to complete the final 
dissemination of lean methods into the companies. 
 
Seddon & Caulkin contributed the systems thinking 
supports lean management though action learning 
(2008) [4] Two case studies are carried out illustrating 
the application of ideas behind the Toyota System for 
the service organization. In each case manager trained 
to learn how to take opportunity provided by a systems 
approach to design and management of work. The 
systems thinking claimed that lean management is a 
technique to understand by action learning as the ideas 
are counter-intuitive. 
 

3. SIGNIFICANCE OF PROBLEMS 

In the current working process of pipe industry some 
root level problems has been found that affects the 
quality and productivity directly or indirectly has been 
found such as  

1) Puncture of tube during the process 
2) Rough surface finish due to poor quality raw 
material 
3) Wastage of coating material due to puncture 
4) Wastage of color due to puncture of tube 

5) Poor safety parameters of employee as well as 
labors 
6) Poor ergonomics. 

 4. PROPOSED METHOOLOGY 

In the proposed work following nine steps as the 
processes to achieve improvement followed 
sequentially: 

 

Fig.2. Process Flow Chart 

5.CONCLUSION 

Lean manufacturing is mainly focused on elimination of 
seven deadly wastes using various tools/ 
techniques.Among various tools/techniques of lean 
manufacturing, VSM is one of the vital technique to 
identify the opportunities for leanness improvement. In 
order to improve the framework in the present 
research work, a modified approach is presented. In 
VSM, the prioritization of improvement proposals gains 
importance.prioritization is very important in order to 
overcome the impreciseness and vagueness associated 
with conventional working.  
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From the Study and analysis of the various papers on 
the lean and piping processes views of various 
researchers has been observed and it has been found 
that in extrusion process there should be need of 
minimizing its causes for the best extrusion product. 
These quality problems (Causes) are become 
inappropriate setting of operational parameters as per 
observation. By the application of above remedies the 
percentage of loss would be reduced as predicted for 
the products. 
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