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Abstract - The main purpose of the project is to design a new machine with taking in consideration of existing machine 
with availing new parts to eliminate the problems like knot formation, breakage of fibre, uneven length etc. occurring in 
existing machines and for efficient extraction and to better the quality of fibre from before. The machine should be easy to 
operate since it is considered as one of the farm equipment and can be operated after some amount of training. The machine 
should be designed such that the cost is affordable and parts are easily available and also easy to transport. 
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I.  INTRODUCTION 

Banana is a well-known fruit crop and grown extensively in Indian peninsula. In fact, India is the leading producer of this 
perennial crop. It is estimated that, after harvest of fruits, huge quantity of biomass residues (60t/ha – 80/t ha) is left over as waste 
that constitutes pseudo stem, leaves, sucker etc. There exists a vast potential of extracting fibres from the banana pseudo stem. It is 
estimated that annually 17,000 tonnes of fibres can be extracted from this waste valued roughly Rs.85 crores. These enormous 
quantities of natural wealth can be exploited in fibre industry for the production of technical and non-technical textiles apart from 
its regular use in handicrafts and utility items. It involves a series of unit operations from extraction of fibre to making of final 
product from this natural resource. Though the manual process of extraction yields good quality of fibre but it is quite un-
economical due to its labour extensive and low output (200gm/person/day) characteristics. Hence efficient extraction of banana 
fibre can only be possible through mechanization. However, formulation and implementation of energy conservation drives at 
different steps of banana fibre extraction and processing may be taken up either one at a time or all simultaneously as practicable 
depending upon the various parameters. 

Synthetic fibre has overwhelmed all over the world as it is cheap and easy to handle. However, indiscriminate use of synthetic 
fibres causes severe impact on the environment as it pollutes the environment and is non-biodegradable. Thus it becomes necessary 
to explore natural fibres. Quite a few numbers of alternative natural fibres are already established like ramie, mesta, sisal, roselle 
etc. However, the main objective of growing of these plants is production of fibre only. Banana (Musa sp.) is a well-known 
important fruit crops grown in all over the world and can also be used as alternative source of useful quality fibres. The fruit 
bunches and leaves are main source of income, besides the leaves are used as bio plates for serving food in homes and functions. 

Though the technologies for extraction of fibres and paper making from pseudostem are available, yet it has not been adopted 
by the industries mainly due to high transport cost. However, there exist a vast potential of extracting fibres from pseudostem. It is 
estimated that annually 17,000 tonnes of fibre can be extracted from the waste portion of the banana plant, valued at roughly Rs. 85 
crore (Rs. 50,000 per tonne). 

The fibre extracted from banana pseudostem could not command proper market owing to its restricted use in cottage industries. 
There appears to be good scope of profitable use of this fibre in textile and paper industries on commercial scale. Not only this, but 
number of high value products like carpets, coasters bags and different types of handicrafts can also be developed from banana 
pseudostem. In brief, banana fibre has a bright future and arena to perform in the forthcoming years.Micro Structural Features:- 
A. Natural Fibres: 

Natural fibres are obtained from natural sources. It has many advantages over artificially manufactured synthetic fibres. These 
fibres have high specific properties with low density. They are eco-friendly unlike synthetic fibres because they are biodegradable 
and non-abrasive. The disposal of natural fibre composites is easy, they can be easily combusted or decomposed at the end of 
their product lifecycle. As compared to the cost benefits synthetic fibres, natural fibres comparably offer high security if used for 
automotive applications. 
B. Characteristics of a banana fibre: 

The physical and chemical properties of banana fibre are considered below: 
i. The chemical composition of banana fibre is cellulose (50-60%), hemicelluloses (2530%), pectin (3-5%), lignin (12-18%), 

water soluble materials (2-3%), fat and wax (3-5%) and ash (1-1.5%). 
ii. Its appearance is similar to that of bamboo and ramie fibre; however banana fibre has better fineness and spin ability.  
iii. It has shiny appearance depending upon the extraction and spinning process  
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iv. It has very strong fibre with 3% elongation and light weight. 
v. Its average fineness is 2386 Nm, average strength is 3.93 cN/dtex and average length is 50 ~ 60 mm (or 38mm). 
vi. It absorbs and releases moisture easily. 
vii. It can be spun by different methods like ring spinning, open-end spinning, best fibre spinning, and semi-worsted spinning. 
viii. It is bio-degradable and has no negative effect on environment and thus can be categorized as eco-friend fibre. 

 
Table 1: Specification of banana fibres[10] 

Linear 
Density 

(D) 

Average 
Strength 
(cN/tex) 

Strength 
Unevenn
ess (%) 

Average 
Elongatio

n at 
Break 
(%) 

Elongation 
Unevenness 

(%) 

4.03 39.3 34.3 5.4 19.7 
 
C. Mechanical Extraction of Banana Fibre: 
 The manual (or) semi mechanical extraction of banana fibre was tedious, time consuming and causing damage to the fibre. So 

after intensive study and research a simple low cost user friendly CTRI Banana Fibre Extractor machine was designed and 
developed for extracting Banana fibre mechanically from banana pseudostems, leaf stalks and flower stalks. 

 The method is simple and the machine is sufficient to extract fibre from Banana stems. It is very user friendly. Anyone can 
operate it with a training of just 30 minutes. This machine reduces the drudgery of manual extraction of fibre and provides a 
clean working environment. It will help the workers to produce more fibres and get increased income. 

 

 
Fig. 1 Pseudostem separation[10] 

 

 
Fig. 2 Banana fibre extractor[10] 

 
II. LITERATURE OF SURVEY 

A. Design and Modeling of Mutipurpose Fibre Extracting Machine: 
The focus of the project is to design and development of a multipurpose fibre extracting machine which can extract different 

types of fibre based on type of source. The manual extraction of fibre produces also a good quality but it is time consuming 
process and labour expense is quite high and output is quite low. The existing machines for extracting fibre from different sources 
are manually operated, low efficiency, time consuming, unsafe process, so it cannot be recommended for mass production. Thus, 
the aim of the project is to develop a machine suitable for mass production and yields good quality of fibre to increase the 
productivity. 
 

 
Fig 3 Dual Roller[1] 
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B. Design and Fabrication of Banana Fibre Extraction Machine and Evaluation of Banana Fibre Properties: 
The present paper is aimed to design and fabrication of banana fibre extraction machine to develop high quality banana fibre 

from banana pseudo stems. Banana fibre is a best fibre with good mechanical properties. Manually extraction of the banana fibre 
better quality of fibre but it much time consuming. Labour expense is high. Now day’s machines exist for extracting banana fibre 
with mass production. The number of machines are available in current scenario in India. But quality obtained from that the local 
machine is not impressive. This paper explains the new model of machine and its working. The new machine will overcoming 
like breakage in fibre, knot formation and discontinuous length of fibres. 

 
Fig. 4 Roller for in Machine[2] 

 
C. Design and Deveopment of banana Fibre Extraction Machine: 

The present paper is aimed at to design and develop an automated process to extract high quality natural fibres from the 
banana pseudo stems. Manual extraction of banana fibre produces goo quality of fibre but it much time consuming. Labour 
expense is quite high and output is quite low. Hence efficient extraction of banana fibre can only be possible through 
mechanization. Now day’s machines exist for extracting banana fibre but are manually operated and cannot be applied for mass 
production. The other main disadvantages of existing machine are impurities present in rolled fibre. The efficiency of existing 
machine is average. It consumes time & the process is not safe. So it cannot be recommended for mass production. So our aim is 
to develop complete automated machine suitable for mass production and yields good quality of fibre to increase the production. 

 
Fig. 5 Top view of Machine 

 
D. Banana Pseuostem Value Chain: 
   Banana Pseudostem central core candy: 

Central core is a by-product obtained from banana pseudostem during the process of fibre extraction. It is rich in digestible 
fibres, Iron, Vitamins B3 and B5. After processing of central core into candy it becomes delicious and palatable and liked by 
people and children especially. This is unique product for the consumers as well as for processor. At present no such product 
made from banana pseudostem central core exists in the market. Hence this business can be a very profitable and lucrative. 

 
 Extraction of fibre using raspador and nonwoven fabric preparation from banana fibre: 

In India, under irrigated conditions it is relatively more remunerative than other field crops. This realization accrued is 
predominantly due to fruit yield (average productivity - 34 t/ha). However, there is good scope to get additional income from 
banana crop through appropriate utilization of pseudostem, leaves, suckers etc. In this direction, in some of the states, an attempt 
are being made to utilize the pseudostem, leaves and suckers for making the products like papers, handicrafts, ropes, edible items 
etc., which have good economical value. For up scaling these attempts through research and development, project entitled “A 
Value Chain on Utilization of Banana Pseudostem for Fibre and Other Value Added Products” was sanctioned under NAIP 
(ICAR) at NAU, Navsari as lead centre with CIRCOT, Mumbai (MS), MANTRA, Surat (Gujarat) and J K Paper Ltd., Songadh 
(Gujarat) as the partners. 
 

It is relatively more remunerative than other field crops. This realization accrued is predominantly due to fruit yield (average 
productivity - 34 t/ha). However, there is good scope to get additional income from banana crop through appropriate utilization of 
pseudostem, leaves, suckers etc. In this direction, in some of the states, an attempt are being made to utilize the pseudostem, 
leaves and suckers for making the products like papers, handicrafts, ropes, edible items etc., which have good economical value. 
For up scaling these attempts through research and development, project entitled “A Value Chain on Utilization of Banana 
Pseudostem for Fibre and Other Value Added Products” was sanctioned under NAIP (ICAR) at NAU, Navsari as lead centre with 
CIRCOT, Mumbai (MS), MANTRA, Surat (Gujarat) and J K Paper Ltd., Songadh (Gujarat) as the partners. 

 

International Journal of Scientific Research and Review

Volume 7, Issue 7, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/48



 
Fig. 6 Raspador unit 

 
III. METHODOLOGY AND EXPERIMENAL WORK 

A. Problem definition:-  
In existing machines, the problems like  

• Lump formation 

• Knot formation 

• Sticky fiber 

• Uneven length  

has been observed during extraction of fiber, which decrease the quality of fiber. 
Following figure shows impurities in fibre, the fibres are stuck with one another, at some points knots are formed, fibres are 
broken at some point, hence the fibres are not extracted well. 

 
Fig. 7 impurities in fibre 

B. Design of parts: 
• The basic idea behind improving the quality of banana fibre from mechanical extraction is to equip the machine with a set of 
rollers. 
• Rollers should also be fast enough to maintain the normal time of extraction, so the speed of rollers should be 500rpm. 
• Rollers should provide sufficient crushing force to squeeze out water and loosen the stem so on beating the fibre does no break 
and impurities are removed. 
• Feed size is not more than 10mm and clearance gap can be 5-6 mm and gap between beater blade and breast plate should be 
around 1-2mm. 
• Applying rollers also help in autofeed or a separate feeder can also be provided. 
C. Design based on concept of crushing rollers: 

 
Fig. 8 Double roll crusher Geometry 
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D. Model of Existing Machine: 

 
Fig. 9 3D model of existing machine 

 
 

 
Fig. 10 Side view of Machine 

E. Proposed Design: 

 
Fig. 11 A conceptual Design 

 

International Journal of Scientific Research and Review

Volume 7, Issue 7, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/50



 
Fig. 12 Model from conceptual design 

F. Scrapper used: 
A scrapper is another main part of the machine, after crushing scrapping will be done here where fibre and waste will get 

separated. All blades should be identical in the scrapper. While installing a scrapper the distance between the scrapper blades and 
the beating edge should be same for all the blades. The scrapper rpm should be kept 6-7 times the roller rpm to ensure proper 
scrapping. While making a scrapper important thing to keep in mind is the beating blade shape. 
 

 
Fig. 13 Straight edge scrapper 

 

 
Fig. 14 Champhered edge scrapper 
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Fig. 15 Scrapper used in Experiment 

G. Results from above model: 
 From the above designed model the following conclusion were made: 

• The speed of the roller cannot be 500 rpm or near that, this simply throw away your stem so fast that it does not even enter the 
scrapper for beating. 
• For good beating the speed of roller should be kept near 100 rpm. 
• The distance between rollers should not be too small this will allow crushing but your stem will stick to the roller if it has thin 
size. 
• Keep scrapper near the roller so that stem does not have to travel long distance to reach scrapper or provide some thin plate till 
the beating region. 
H. Speed Reduction: 

 

 
Fig. 16 Speed reduction mechanism 

 
For speed reduction we employed a mechanism with a pulley with large diameter mounted on another shaft and a gear 

set with reduction ratio of 1/6. 
The feed speed is reduced because of this mechanism which results in good beating. 

 
IV. RESULT AND DISCUSSION 

 

 
Fig. 17  fibres obtained from raspador machine 
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Fig. 18 fibres obtained from experimental raspador machine 

 
 

Table 2: Experimental data after processing one pseudo stem 
Weight (kg) Fibre 

obtained 
(kg) 

Sap 
obtained  
(litres) 

Processing 
time 

10.14 kg 
(only strips 
excluding 

core) 

0.064 kg (64 
grams) 

0.845 litres 
(845 ml) 

1.5 – 2 minutes 

 
Table 3: Data for machine working whole 

Time duration 
(in days) 

Fibre obtained 
(kg) 

Sap obtained 
(litres) 

1 day (8 hr) 15.6 kg 202.8 litres 

 
V. CONCLUSION 

 This machine will reduce manual work and is suitable for mass production. 
 The problem of impurities and knots can be solved with this kind of design. The factors affecting quality of fibre are Roller 

speed, feed of strips and speed of scrapper, the type of beater blades and the position of beating, the distance between the 
beating surface and beating blade defines quality.  

 By choosing these factors, correctly quality and production of fibre can be increased.  
 The distance between rollers plays an important role in fibre extraction. This kind of design provides fibre of good quality in 

terms of length. Less maintenance, easy to operate and easy to clean are some of the biggest advantages of the machine. 
 

VI. FUTURE SCOPE 
The raspador machine with roller which is more efficient can be used in industries for fibre production from banana 

pseudosteam which gives better quality of fibre and thus can lead to good profit. Hence, this machine can be used in fibre 
production unit.  

The machine can further be modified by changing 
1. Position of beating. 
2. The shape of beater blades. 
3. The shape of beating plates. 
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