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Abstract 

To increase the overall productivity of automated plastic 

mat cutting machine, a model is developed. This paper 

discusses the synthesis and analysis of developed model. 

The developed model indicates the productivity (overall) 

has been increased by 66%.In Prasad polymer traditional 

foot operated wire cutting machine is use to cut mats which 

consume more time and labour work so we tried to 

combine two processes that mat cutting and cutting with 

sealing which in that industry occur at two different places. 
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Introduction 
Small scale enterprise has its own significance excellent 

importance for increasing economic growth not only in 

developed but also developing countries. It reduces 

unemployment and poverty and it is a pathway to prosper. 

Entrepreneurship in rural areas may be developed through 

the adoption of new technologies not only for improving 

the productivity and value addition to rural resources also. 

Workers’ are the important part of every enterprise and 

significant to delivering quality products. [1]. Productivity 

is most other important factors affecting the overall 

performance in any industry. Ergonomic has usually been 

used to improve the workers’ performance by discovering 

the factors that contribute to their performance.  Robust 

design is an engineering methodology for obtaining product 

and process conditions. Taguchi’s parameter design is an 

important tool for robust design. It offers a simple and 

systematic approach to optimize design for performance, 

quality and cost. Taguchi’s approach is totally based on 

statistical design of experiments and this can economically 

satisfy the needs of problem solving and product or process 

design optimization. By applying this technique one can 

significantly reduce the time required for experimental 

investigation, as it is effective in investigating the effects of 

multiple factors on performance as well as to study the 

influence of individual factors to determine which factor 

has more influence and which less [2].The cutting and 

sealing process is done by wire cutting method which needs 

hard work by labour and it’s so much time consuming for 

this we want to replace LASER cutting machine instead of 

wire cutting process, which saves the time and energy of 

labour. So considering  industry’s profit and suggested us to 

work out for mat cutting with sealing process in his 

Industry. It was a great opportunity for us to troubleshoot 

and automate the “Mat Cutting with Sealing Machine” in 

Prasad Polymats. we tried to combine two processes that 

mat cutting and cutting with sealing which in that industry 

occur at two different places. 

 

Literature Review 
1. Dr.Vijaykumar P. Wani et al. have concluded that 

Workstation for deburring process task should be design so 

that any women workers can adjust to her comfort to work 

and improve efficiency. The ergonomically designed 

workstation is a solution to ergonomic and productivity 

problems in the workplace. A regression model 

representing worker performance was built based on the 

experimental work. 

2. M.V.Rawlani ,Dr. A.M. Vaidya concluded that the 

micro, small and medium enterprises [MSME] sector 

contributes significantly to manufacturing output, 

employment and export of the country. It is estimated that 

in terms of value, sector accounts for about 45% of 

manufacturing output and40% of total export of the 

country.  

3.Shivakumar B. Burli et al. in their research paper with 

the help of a survey of ISO & Non ISO manufacturing 

firms of Karnataka & Maharashtra concluded that SMEs 

act as a vital component of growing economy.  

 

Objective 
1. To study overall marketing strategy adopted by 

small-scale plastic industries. 

2. To study various new worldwide marketing 

techniques available in the field of plastic 

industries. 

3. To study various allied marketing management 

strategies adopted by small-scale plastic 

industries. 

4. To suggest long term measures to small-scale 

plastic industries for sustaining in globalize 

economy. 

5. To evaluate the impact of globalization on 

marketing strategies of small-scale plastic 

industries. 

6. To increase the efficiency of plant. And to reduce 

the labour cost and to increase the production rate.  

 

Industrial Processes 
Layout of Mat making industry. 
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Figure 1: Loom Machine 

 

These collected canes are passed from loom machine 

for making mats. A Loom is a device used to weave 

mats. The design for mat formation is set into a tape 

format program. 

 
Figure 2: Mat Cutting Machine 

 

 
Figure 3: Wire Cutter 

 

In industry, wire cutter is use for the purpose of mat 

cutting. So due to this method more time and labour is 

required and productivity and efficiency of the industry is 

decreases so we tried to combine two processes that mat 

cutting and cutting with sealing which in that industry 

occur at two different places. 

 

System Design 
There are two major processes of mat cutting machines 

a] Rolling Process b] Cutting process  

Rolling Process 

 Rolling is the process in which mat coming from loom 

machine is moved by the rollers to cutter with considering 

its length of cut and speed. Mat cutting machine needs 

external power supply which is given to the motor. Motor 

converts electrical energy supplied to it into mechanical 

work. Motor runs at 1500 rpm and its speed reduction ratio 

1: 50. Due to reduction   ratio speed of motor reduced to 30 

rpm. On motor shaft, small gear is mounted to which large 

gear is meshed. This gear train is used for adjusting the 

speed of pairs of rollers from which mat is passed. The 

large gear can be replaced as per speed of loom machine.  

Large gear and driver member of Geneva both are mounted 

on same shaft. The driver member of Geneva drives the 

driven member by means of crank pin of driver member 

which gives internment motion to the slots of driven 

Geneva member on one end of another shaft driven member 

of Geneva is mounted and on other end larger sprocket is 

mounted. On the same shaft bearing are arranged which 

ensures free rotation of the shaft or axle with minimum 

friction. Due to the rotation of driven member of Geneva, 

shaft is also rotate which helps to rotate larger sprocket. 

Smaller sprocket is placed above larger sprocket and rotary 

internment motion is transmitted by means of chain. The 
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upper small sprocket is on same shaft of lower roller. Due 

to the rotation of smaller sprocket lower roller also rotates. 

The lower and upper rollers are in contact with each other 

by means of gear mechanism which mounted on another 

side of rollers. Thread mechanism is used to maintain the 

distance between upper and lower roller which is attached 

to the both ends of upper roller. Due to this pressure of 

incoming mat is also maintains. 

 

 
Figure 4: Stages of Rolling Process 

 

b] Cutting Process 

Cutting is the process in which mat coming from rollers is 

cut by use of blade as per length is required’ the pneumatic 

double acting cylinder is fixed to the frame vertically. It 

requires compressed air for which a unit of compressor is 

necessary. The compressor compresses the atmospheric air 

to the required pressure. The motion of piston of pneumatic 

cylinder is controlled by the DCV (Direction Control 

Valve) which is operated manually. DCV consists of non-

return valve through cutting blade is welded to the piston of 

pneumatic cylinder When cutting stroke is required, switch 

off DCV which is operated manually. 

 
Figure 5: Stages of Cutting Process 

 

THERMAL CUTTING AND SEALING 

 For cutting and sealing purpose of mats, cutter with 

heating coil is used. This heating coil works on the 

principle of transformer. As resistance falls, temperature of 

heating coil increases. 

 

A] Working Principle of Transformer 

 Transformer works on the principle of mutual induction of 

two coils or Faraday Law’s Of Electromagnetic induction.  

  

Table 1: Comparison between Earlier Machine 

and New Machine 

 

The cost of old m/c is 12400Rs where as New m/c‘s 

cost is 16000Rs as old m/c requires 3 worker comparatively 

new m/c requires only 1 worker. Within one week the cost 

difference of old and new m/c is covered, the labour cost 

for one week (6 days) wages 300Rs/day.   

Old m/c cost                     =12400Rs                           

Labour (old m/c) cost-3*6*300Rs   =5400     

Total cost                                           =17800Rs    

New m/c cost                                    =16000Rs 

Labour cost-            1*6*300         =1800Rs 

                                                        = 17800Rs 

  

 

Conclusion 
 The inherent wish of each and every industry is to produce 

more within less time. Progress has been the main 

characteristic of human being from very ancient time. The 

model suggested clearly indicates that the overall efficiency 

of m/c & productivity has been increased. The parameters 

clearly indicate that the model suggested is of great use to 

MSME industry. Troubleshooting is the process of solving 

major problems or difficulties that occurs in industries so 

we tried to design mat cutting machine in simplex manner 

by using basic laws and principles with simple 

mechanisms. In this paper we tried to combine two 

processes so that time is reduced and production rate is 

increase 
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