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Foreword

Central Silk Technological Research Institute (CSTRI), a premier Institute in the Post
cocoon sector under Central Silk Board, is actively involved in taking up Sericulture
industry oriented research work, to address the issues such as Productivity and quality
improvement, Drudgery reduction, Manpower reduction by automation, Effective Byproduct utilization, Use of renewable energy and Special applications of silk for non
textile purpose as per its mandate.
The Institute has developed various technologies in the areas of Mulberry and Nonmulberry silk reeling, Silk weaving, Wet processing and Textile designing. Concerted
efforts have also been made by the Institute to develop technologies for the effective
utilisation of by-products, Energy saving and use of non-conventional energy in the silk
sector. Further, in order to cater to the needs of change in the market segment, both
domestic and at international levels, CSTRI has attempted product development and
diversication of silk. Under this a range of products have also been developed.
I am proud to know that majority of the technologies developed by CSTRI, have been
well received by the industry and have been recognised by the Government of India.
These technologies are being transferred through Central Sector Schemes since the IX
plan and these technologies are performing very well in the eld.
In this Technology Descriptor, an attempt has been made to consolidate the
technologies developed by the Institute for the information of the stake holders of the silk
industry. I hope the Technology Descriptor will be helpful in further transfer of
technologies to the eld. I wish that our continued efforts to provide the best possible
solutions in the area of both technology and product development, will continue to inspire
and help the silk industry in meeting the demands of both domestic and international
markets.
It is indeed a pleasure to present “Technology Descriptor” of CSTRI, Central Silk
Board, for the benet of all the stake holders and the consumers of silk in the country.
Dr.H. Nagesh Prabhu, IFS
Member Secretary
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ABOUT CSTRI, BANGALORE
Introduction:
The Indian silk industry is unique for more than one reason. It is based on agricultural output viz.,
cocoons, which are highly variable in nature, highly labour intensive, cottage based, decentralized,
highly traditional and associated with high value and low volume. The approaches applicable to other
textile sectors are not just applicable to the silk industry and perhaps this explains why silk as a Textile
bre has not been researched much by the Textile Research Institutes established in the country and thus
there was a need for establishing a specialized research institute exclusively for silk. The nature of the silk
industry is quite complex. It encompasses various streams viz., silk reeling, silk preparatory and weaving,
silk knitting, silk wet processing comprising degumming, dyeing, printing and nishing, besides the
ancillary support mechanisms of market research, exports, garment manufacture & machinery
manufacturing.

Central Silk Board
The Central Silk Board (CSB) is a Statutory Body, established during 1948, by an Act of Parliament. It
functions under the administrative control of the Ministry of Textiles, Government of India. Central Silk
Board Head Quarters is based in the city of Bangalore, Karnataka. Sericulture involves growing of host
plants, rearing of silkworms, reeling, twisting, weaving and marketing of various value added products
and services. In order to meet the requirements of new varieties of mulberry silkworms suiting to various
agro climatic conditions and to increase productivity, quality and protability of sericulture, a number of
products, methodologies, package of practices, etc., have to be developed and released. In this context,
Central Silk Board has established Central Sericultural Research & Training Institutes, one each at
Mysore, Berhampore and Pampore, Silkworm Seed Technology Laboratory and Seri-biotech Research
Laboratory at Bangalore and Central Sericultural Germplasm Resource Centre at Hosur for mulberry
sericulture research. National Silkworm Seed Organization Head Quarters is located at Bangalore. For
non-mulberry sericulture research, two institutes namely, Central Tasar Research & Training Institute at
Ranchi and Central Muga, Eri Research & Training Institute at Ladoigarh have been established. The
post-cocoon related research is carried out at Central Silk Technological Research Institute (CSTRI)
placed at Bangalore.

CSTRI, Bangalore:
CSTRI is the only research institute in the country dedicated to the Research & Developmental
activities related to silk technology. CSTRI was established in the year 1983 by the Central Silk Board,
Ministry of Textiles, Government, of India. Till then, silk technology had only the status of a division in the
sericultural research institutes in the
country. Appreciating the need for a
greater thrust on the demand of the silk
industry, the establishment of CSTRI was
an important step forward and today it is
recognised as one of the important Textile
Research Institutes in the country owing to
its invaluable contribution to the vast
domain of the silk Industry. The institute is
awarded ISO 9001:2008 certication of
the Quality management system during
2015.
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The Mandate:






Quality improvement
Productivity improvement
Services to the industry
Enterprise development
Market information dissemination.

The Objectives:














To improve the quality of silk products viz. raw silk, spun silk and silk fabrics.
To develop and introduce process and quality control measures in the production units.
To improve productivity through process and machinery standardization.
To upgrade the machinery used in reeling, spinning, weaving and wet processing.
To enhance the utilization of by-products for better returns.
To provide training, encompassing skill, technology and management.
To provide technical and consultancy services to the industry.
To provide services for testing of cocoons, bre, yarn, fabric, dyes, chemicals and water as per
national and international standards.
To plant the technology through various schemes.
To disseminate research ndings through various eld interaction programmes.
To adopt production units for transfer of technology.
To provide technical guidance/assistance for setting up new enterprise.
To provide on-line information regarding products, processes, technology, machinery, domestic and
export markets.

The research focus at CSTRI covers all the four commercially known varieties of silks viz., Mulberry,
Tasar, Muga and Eri. In spite of the commonalities, non-mulberry silks differ from the mulberry, thereby
necessitating separate interventions adoptable under the techno-economic and social conditions
prevailing in the sector. Over the years, CSTRI has established 22 Sub-units in important silk clusters
right across the country that serve as conduits for transfer of technology. There are three broad
categories of the Sub-units with specic mandates to focus. They are:
(1)Demonstration cum Technical Service Centres (DCTSC)
(2)Silk Conditioning & Testing Houses (SCTH)
(3) Textile Testing laboratories (TTL).

The Main Institute:
The main Institute is strategically located in Bangalore, the 'silk capital' of the country. It is equipped
with infrastructure for conducting R & D activities and training. The Institute is headed by a Director and
there are Scientists, technical and support personnel. It is structured in such a way that the functional
areas are given due emphasis. Research on all aspects of yarn production, fabric formation, designing,
wet processing, training, extension and market information dissemination are addressed in the
respective divisions. The research and technical co-ordination of the various divisions of the main
Institute, Sub-units of CSTRI and the State Government departments as well, are delegated to the
Research and Technical Coordination Cell. Sericulture being a state subject, and CSB has the
responsibility for the entire country, it calls for lot of coordination efforts to ensure that we compliment
each others activities for the development of the industry. The Research and Development, training and
extension activities of the institute are ably assisted by the supporting divisions of Administration, Stores,
Accounts and Rajbhasha (OL).
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The Sub-Units:
The DCTSCs have the mandate of providing technical services to the silk production clusters (reeling
as well as weaving) in their command area. They cover wide ranging aspects of technology
dissemination through demonstrations, interactions and training, problem solving, improvement in
work practices, besides providing other support mechanisms for quality and productivity improvement.
They have infrastructure for reeling, training and limited quality testing. The DCTSCs have a small team
of technically qualied personnel with adequate experience. They have been able to create a positive
impact for the cause of the development of the silk industry in the region. The success stories speak
volumes about the difference the DCTSCs have been able to make in their region or jurisdiction.
The SCTHs have the exclusive mandate of inculcating quality awareness among the manufacturers
and buyers, besides ushering in the discipline of quality based pricing in raw silk and twisted silk
transactions. The progress of any manufacturing sector largely depends on the thrust that is provided on
quality. It was an uphill task, given the status of a sellers market, demand exceeding the supply and
quality taking a back seat. There was a stage in the beginning, wherein persistent efforts towards
educating the people on the importance of quality, did not inspire them to get their samples tested in
spite of the fact that testing services were provided free of charge. Now it is a matter of pride, the
perseverance of our SCTHs has paid dividends. No effort is spared to meet the growing demand for
testing and the testing services are reasonably charged.
The environmental and ecological considerations have assumed an increasing signicance for
producers, traders and consumers. There has been an accelerated evolution of environmental and
ecological legislation in many countries, especially the European Union. Though it is primarily intended
to protect the environment in the developed countries and their ecological criteria for textiles, it will
continue to have an impact on products traded internationally. The European Union is ensuring the
success of eco labelling schemes. In the light of the above, it became imperative for the Government of
India to create adequate infrastructure for testing the ecological parameters of textiles to ensure that the
export trade is safe guarded. CSTRI has thus setup TTL at four centres including one at the main Institute
to cater to the needs of physical, chemical and eco parameter testing of silk textiles.
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1. TECHNOLOGIES FOR MULBERRY SILK REELING SECTOR
CSTRI has developed Multiend Reeling Technology package for the production of International
grade raw silk from multi-bivoltine cocoons and superior grade raw silk from Bivoltine hybrid cocoons.

A. CSTRI Multiend Reeling Technology Package for Multi-bivoltine Cocoons
1.1 Cocoon Drying
Mulberry cocoons have to be dried to achieve the major objective of hardening the sericin
uniformly in all the layers of cocoon shell apart from killing pupa and removing the moisture. Cocoons
should be hot air dried to the optimum level to achieve better quality silk. Hot air drying can be done
using Ushnakoti or batch type hot air driers developed by CSTRI.

1.1.1 Ushnakoti
Salient features: Ushnakoti is a mud brick structure
on stone masonry foundation with corrugated asbestos
roong. A door serves as both an inlet and an outlet for
cocoons. Ventilators are provided at oor level and roof
level as inlet for fresh air and outlet for moist air
respectively. The inside walls are mud plastered for better
insulation, whereas the outside is cement plastered to
withstand the weather conditions. A multifuel economic
oven connected to the Ushnakoti burns locally available
agro waste/rewood and circulates the hot ue gases
through mild steel piping.

Fig.1 : Ushnakoti hot air drier

The operational procedure:
Take out the perforated aluminium trays from the Ushnakoti. Close the main door, air inlet and outlet
and set the re in the oven to raise the temperature inside the Ushnakoti to 1150 C. Fill the aluminium
trays with green cocoons in two or three layers and keep them ready for loading. Once the temperature
inside the chamber reaches 1150 C , place the trays inside the chamber. After loading all the cocoon
trays close the door and take care to prevent any heat leakage. Now open the air inlet and the outlet.
Continue the re even after the door is closed. Maintain the temperature inside the chamber as per the
prole given below with the help of a stem dial thermometer.
The temperature and time prole recommended for hot air drying using Ushnakoti .

Temperature ( C) Duration (minutes)
110
60
100
60
85
60
70
60
55
60
Cooling
30
During the operation regulate the top and bottom ventilators to allow the entry of fresh air and
expelling of moist air collected inside the chamber due to evaporation of uid from the body of the
pupae. Allow the chamber to cool and take out the dried cocoons for storage.
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1.1.2 CSTRI Batch type hot air drier
The operational procedure:
Take out the perforated aluminium trays from
the drying chamber. Close the main door and
forced ventilation inlet and outlet doors of the
drier. Raise the temperature inside the drier to
1200 C. Keep the fans in running condition.
Weigh the green cocoons and spread them in the
aluminium trays in thin layers. Once the
0
temperature inside the chamber reaches120 C,
switch off the fans, open the door of the drier and
place the trays with cocoons inside the chamber
and close the door. Switch on the fans. Open the
forced ventilation inlet and the outlet. After the
Fig.2 : CSTRI Batch type hot air drier
cocoons are charged in the drier, the
0
temperature of the drying chamber is maintained at 115 C for one hour. After one hour the temperature
is reduced by 150 C every hour from second hour onwards to reach 550 C with the help of thermostat.
Switch off the heater after 5 hours. Allow the cocoons to remain in the drier for half an hour without
opening the door and continue running the fans. Switch off the fans,open the door and remove the
cocoons and store them.
The temperature and time prole recommended for hot air drying of bivoltine cocoons is as follows:
Temperature ( C)
115
100
85
70
55

Duration (minutes)
60
60
60
60
60

1.2 Cocoon Sorting
In order to achieve better results in reeling, the defective
cocoons namely, double cocoons, imsy cocoons, melted
cocoons, uzi infected cocoons, urinated cocoons and
malformed cocoons which are unsuitable for reeling quality
silk should be sorted out using CSTRI cocoon sorting table.
Salient features: It is a rectangular shape table consisting
of a hopper for feeding the cocoons on to the semi translucent
glass top. Fluorescent tube lights are xed below to
illuminate the glass top. Defective cocoons are sorted out
manually and good cocoons are collected separately.

Fig.3 : CSTRI cocoon sorting table
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1.3 Cocoon Cooking
Cocoon cooking is a process in which water is made to penetrate from outside to inside
and inside to outside the cocoon shell, so as to soften the sericin uniformly throughout the
cocoon shell and facilitate unwinding of cocoon lament smoothly without breaks.
1.3.1 Vacuum Permeation Machine for Pre-treatment of cocoons before cooking
In the silk reeling process to effectively cook the
cocoons, pre-treatment is essential. If the cocoons are
cooked without pre-treatment, outer layers will be
over softened resulting in more waste generation.
Hence the pre-treatment of cocoons before cooking is
essential to increase the raw silk recovery and reduce
the waste percentage. The pre-treatment also assists
in producing gradable quality of raw silk. CSTRI has
developed technology for pre-treatment of cocoons
using vacuum permeation technique before cooking
of cocoons.

Fig.4 : Vacuum permeation machine

Salient features:
The vacuum permeation machine is made up of stainless steel and designed to pre-treat
10 to 15 Kg cocoons at a time. One Vacuum permeation machine can supply pre-treated
cocoons to 10 basin multiend reeling unit. During the process of pre-treatment of cocoons,
water is penetrated inside the cocoon shell, so that the cocoons will be effectively and uniformly
cooked during the cooking process. In the cocoon permeation process cocoons are soaked in
water at 40⁰C temperature at a low pressure of (300 - 400mm Hg) for one to two minutes and
the pressure is released. This cycle is repeated three times.
1.3.2 Open pan cooking using pressing disc
In order to improve the cooking efciency of the cocoons in
open pan method of cooking, a small gadget namely the pressing
disc has been developed by CSTRI and is recommended for use.
The method is as follows:
0
 The cocoons are kept in the open pan cooking vessel at 85 900C and are pressed slightly using the pressing disc so that the
cocoons are immersed in the water for about 60 seconds.
 Then the cocoons are pressed to the bottom of cooking vessel
and treated at 930-960 C for about 60 to 120 seconds.
 Again the cocoons are brought back to the surface of the open
pan and cold water is sprinkled to reduce the temperature from
960 to 930C to 900-850 C in about 60 seconds. Then the
cocoons are brushed and taken for reeling.
Fig.5 : Open pan cooking
using pressing disc
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1.3.4 Two pan cooking using CSTRI cocoon cooking cage
The cocoons are cooked in two pan using CSTRI cocoon cooking cage following low-high-low
temperature principle for about 5-7 minutes and the ends are groped. The temperature and duration
prole is as follows:
2nd Pan
1st Pan
1. Soaking at 55 C for 45
2. High temperature for permeation at 90  C
seconds
for 60 - 90 seconds
3. Low permeation temperature 4. Cooking at 95-96 C for 60-90 seconds.
65 - 70 C for 45-60 seconds
5. Stop heating and allow the cocoons to
remain for 60 seconds.
6. Sprinkle cold water to reduce
temperature to 80 C in 75-90 seconds.
7. Brush the cocoons at 80 C.

1.3.5 Three pan cooking using CSTRI cocoon cooking cage
In order to cook the hot air dried multi-bivoltine cocoons effectively, three pan cooking can be adopted
by reeling units with steam boilers. The method for using Three pan cooking using the cage is as follows:
The cage with cocoons is immersed in rst cooking pan at 550600C for about 45 seconds.
ii. The cage is transferred to second cooking pan, which is at 900C for
about 60 - 90 seconds.
0
0
iii. The cage is then dipped in third pan at 60 -65 C for about 30 -45
seconds.
iv. The cage is then returned to the second pan at about 950 - 960C
for 60 - 90 seconds.
v. Steam supply is stopped and cocoons are kept in the same pan for
30- 60 seconds.
vi. Then cold water is sprinkled gradually on the cage to reduce the
temperature to 800C in 60-90 seconds. The cage is opened and
the cocoons are transferred to the cooking pan.
vii. The cocoons are then brushed at 750-800C and transferred to
reeling basins.
I.

Fig.6 : CSTRI Three pan
cooking equipment

1.4 Reeling
Silk reeling in India is carried out with traditional reeling devices viz., Charka, cottage
basin/domestic basins and CSTRI multiend reeling machine.
1.4.1 Motorized Charka Reeling Machine
Charka reeling device is a crude contrivance for producing silk with
minimum mechanization and practically no gadgets for quality control.
Salient features:
• Motorization of charka helps in eradication of child labour.
• Improves working conditions and enhances productivity.
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Fig.7 : Motorized Charka Reeling Machine

1.4.2 CSTRI Improved Cottage Basin Reeling Machine
Salient features:
 8 Ends per basin with Jetteboute system
 Individual reel stop motion
 Adjustable speed pulley
 8-Ends per window capacity
 6-Basin reeling capacity
 6-Window re-reeling capacity
 Up to 1.3 Kg of raw silk production/Basin/shift of 8 hours
 2A-3A Gradable silk can be produced
 Improved working atmosphere

Fig.8 : CSTRI Improved Cottage Basin
Reeling Machine

1.4.3 Multiend Reeling Machine
CSTRI has designed and developed improved multiend reeling machine with improved
mechanisms, suitable to Indian conditions. It is recommended to reel multibivoltine cocoons on CSTRI
multiend reeling machine (Fig.9) in order to produce superior grade raw silk. The process parameters
are as follows:
1. Reel speed
: 100 - 120 meters/minute
2. Croissure length
: 8 - 10 cm
3. Reeling basin water temperature
: 400 C
4. Good quality reeling button with appropriate hole size developed by CSTRI.

Fig.9 : CSTRI multiend reeling machine

1.5 Re-Reeling
Silk reeled on the small reels are converted into standard size skeins in re-reeling machine.
Re-reeling machine and its mechanical condition and re-reeling process parameters play a
signicant role on the production of quality silk, particularly winding performance of silk skeins.
CSTRI has standardised the specications of closed type of re-reeling machine for production of
quality silk. From the studies conducted at CSTRI following re-reeling process parameters are
recommended.
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1.5.1 CSTRI Closed Type Re-reeling machine
Re-reeling speeds for different raw silk deniers are as follows:

Size
14 d
21 d
27 d
42 d

Speed of normal re-reeling machine
150  10 rpm
160  10 rpm
150  10 rpm
130  10 rpm
Fig.10 : CSTRI closed type re-reeling machine

Temperature and humidity to be maintained in the re-reeling section and re-reeling machine are
as follows:
Temperature

Relative humidity

In the re-reeling section

20 - 30 C

65  5%

In the re-reeling machine

35 - 40 C

40  5 %

1.5.2 Solar hot air generating system for drying the silk in Re-reeling machine
Presently the solar water heating system is
used by some of the silk reeling latures in
order to reduce the fuel cost. The latest
development in solar energy utilization is
generating hot air which is used to dry the
vegetables / food items. The attempt was to
use solar hot air generators to dry the silk in
Re-reeling machine.
Salient features:
Development of solar hot air generating
system was taken up in association with a
manufacturer. Two basin re-reeling unit was
tted with solar drying arrangements for
Fig.11 : CSTRI Re-reeling machine ﬁtted
drying the silk during re-reeling process. A
with solar hot air supply system
solar panel was tted on the rooftop and pipe
connections were made from the solar panel
to the re-reeling machine. An air circulation fan is also tted to the pipeline to enable the hot air to enter
into the re-reeling machine. By maintaining about 40°C temperature inside the re-reeling machine, the
hot air aids the drying of re-reeled silk. The silk can be dried using hot air generated from solar heat in
the re-reeling machine thus reducing the steam requirement in the reeling process.
Reduction in fuel cost by about 30% can be achieved using solar hot air generating system instead of
steam heating system or charcoal heating system. This signicantly helps in reducing the usage of
rewood in the reeling process, and in turn reduces deforestation.
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B. CSTRI Multiend Reeling Technology Package for Bivoltine hybrid cocoons
CSTRI in association with JICA short term experts has developed Bivoltine Silk Reeling Technology
package for the production of superior grade Raw silk from Bivoltine Hybrid cocoons .The package
consists of following machineries.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Electrical Hot Air Drier- 50kg capacity
Cocoon Sorting Table
Circular Pressurised Cocoon Cooking machine / CSTRI Vacuum Permeation Cocoon Cooking
Equipment
Two pan cooking table
10-Basin capacity CSTRI Multi-end Reeling Machine (10 ends / basin)
Small Reel Permeation Chamber
10-Window capacity CSTRI Closed Type Re-reeling machine (5 ends / Window)
Epprouvette and Electronic Balance of 600 gm capacity with 0.01gm sensitivity
Boiler 100 Kg capacity with water softener (100 Kg steam output / hour)
Generator (5 KVA Capacity)

Fig.12 : CSTRI Circular Pressurised
cocoon cooking machine

Fig.14 : CSTRI Re-Reeling machine
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Fig.13 : Reeling of Bivoltine Hybrid cocoons on
CSTRI Multiend Reeling machine

Fig.15 : CSTRI Small Reel permeation chamber
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1.6 Indigenous Automatic Reeling Machine
In order to produce bulk quantity of superior grade raw silk consistently and to reduce the labour
requirement, CSTRI has developed indigenous Automatic Reeling Machine for the benet of the medium
scale reelers of the industry. This machine will be available with 160 and 200 ends capacity. The project
is just completed and trials of the machine are under progress and this machine will be available for use
very shortly.

1.7 CSTRI Automatic Dupion Silk Reeling Machine
Salient features:
The Dupion silk reeling technology package aids
the production of quality dupion silk on par with the
International standards. The machine provides
better environmental conditions and enhances
returns to the reelers. Discourages use of child
labour in the production of dupion silk. Hence,
International quality dupion silk can be produced
along with reduction in labour requirement and
eradication of child labour.

Fig.16 : CSTRI Automatic dupion reeling machine

1.8 Web Silk Reeling Machine
Salient features:



A different structured bulky raw silk could be produced using differential motion.
Using this technology bulky raw silk for use in varied applications can be produced.

Fig.17 : Web Silk Reeling Machine
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1.9 Other Technologies
1.9.1 Elliptical Denier Detector and Mechanical Denier Indicating Device
Salient features:
The Elliptical denier detecting and mechanical denier indicating device helps in maintaining the
denier of raw silk during reeling and improves the quality of raw silk produced on Multiend reeling
machine. Compared to manually maintaining the cocoons during reeling, which depends on the skill of
the reeler, Elliptical denier detector and mechanical denier indicating mechanisms enable the reeler to
produce International quality raw silk.

Fig.18 : Elliptical Denier Detector and Mechanical Denier Indicating device

1.9.2 Technology for Pupae by- product Handling & Processing
Salient features:
Basically steam stied pupae are very soft and fragile in nature and hence, separation of pupae from
pelade waste is very difcult using pupae separation machine developed by CSTRI and there will be
considerable percentage of breakage of pupae when processed in this machine. Therefore CSTRI has
developed alternate technology for pupae separation from pelade of steam stied / semi-dried
cocoons.
If the pupae are dried for about 3.5 to 4 hours at about 120°C in the case of pupae of hot air dried
cocoons and for 4 to 4.5 hours at about 120°C in the case of pupae of steam stied cocoons, desired
pupae drying can be achieved. Under these drying conditions, 100 Kg wet pupae will be dried to around
25 to 28 Kg. This 25 to 28% of drying in case of pupae is considered to be optimum degree of drying and
these pupae can be stored for longer duration without any smell and deterioration in quality. These
pupae can fetch signicantly better price than pupae dried with conventional method of sun drying.
Further, this method of drying, completely avoids the environmental problems such as bad smell,
pollution etc.
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Fig.20 : CSTRI Pupae Hot air drier with hot air generator

Fig.19 : CSTRI Pupae separation machine

1.9.3 Efcient Energy Management Process to Reduce Fuel Consumption in the Multiend
Silk Reeling Unit

Fig.21 : Solar water heating system installed in multiend silk reeling unit

Fig.22 : Ushma shoshak unit mounted on boiler

Fig.23 : Ushma Shoshak unit on boiler chimney and insulated tank

In the conventional energy management in cocoon reeling process, around 220-250 kg of rewood
is required to generate steam from the boiler for cocoon cooking, reeling and re-reeling while
producing 10 kg of raw silk (20/22 denier) in a 10-basin multiend silk reeling unit. Hence, a huge
amount of rewood is required to produce heat energy for silk cocoon processing. The new efcient
energy management process has been developed by the Institute with Solar at plate collector water
heating system and 'Ushma Shoshak' unit for multiend silk reeling unit, which yields 46% savings in
rewood consumption compared to the conventional process.
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2.

TECHNOLOGIES FOR VANYA SILK SECTOR

2.1 Automatic Tasar Cocoon Sorting Machine
Tasar cocoons are graded as A, B and C depending upon the size and build of the shell.
These parameters play a vital role in achieving optimum cooking,productivity and quality. The
tasar cocoons are sorted using the newly developed CSTRI automatic tasar cocoon sorting
machine.
Salient features:
 User friendly, easy to operate and occupies less space.
 Traditionally, the cocoons are separated manually without the use of any

equipment.
 This invention shall help to separate the cocoons in a systematic manner, into A, B
and C grade cocoons, with a capacity to separate 40000 to 50000 number of
Tassar cocoons in one hour with 99 % accuracy.
 The design and development of this machine is aimed at overcoming the
drawbacks faced in the manual separation of the cocoons practiced in the eld.

Fig. 24 : Automatic Tasar Cocoon Sorting Machine

2.2 Tasar Silk Cocoon Cooking
Tasar cocoons cannot be cooked with plain water like Mulberry cocoons. The process of
cooking/softening of tasar cocoons is entirely different which consists of boiling the cocoons
with chemicals to facilitate easy unwinding of laments. CSTRI has developed two methods for
tasar cocoon cooking for wet reeling namely, Open pan cooking and Permeation cooking as
explained below.
2.2.1 Open Pan Cooking Technique
Cooking of tasar cocoons using Hydrogen peroxide and soda ash method has been
standardized and popularized by CSTRI. This method of cooking gives better tenacity as well
as elongation compared to traditional cooking and is particularly suitable for wet reeling.

Cooking process developed by CSTRI has two stages as explained below.
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First stage: The tasar cocoons are taken in a metal cage, immersed in plain water and boiled for about
40 minutes. Care must be taken to ensure that the cocoons are not oating in the bath during the
process of cooking. Cocoons in the bath are allowed to cool for 30 minutes.
Second Stage: Cocoons are then transferred to the next vessel containing the chemicals dissolved in
warm water (450C – 600C) for 20 minutes.Depending on the shell weight the solution is prepared with
the following recipe:
Sodium Silicate: 12 gm/litre, Soda: 8 gm/litre, and Hydrogen peroxide:8 ml/litre

2.2.2 Permeation Cooking Technique
The method of tasar cocoon cooking with permeation chamber using Sodium perborate is
explained as under.
First stage: Tasar cocoons (400 no.) are taken in a cage and boiled in plain water for about 40-45
minutes, at temperature of (90˚-95˚C) in an open-pan.
Second stage: Permeation chamber treatment is carried out at 60˚C for 6 cycles at 400mm Hg. vacuum
for approximately 12 minutes with the following recipe: Sodium perborate: 15 gm/litre and Soda: 2
gm/litre.
During the permeation treatment, cyclic vacuum pressure forces the cooking liquor into the tasar
cocoons thereby uniformity of different layers of bres in the cocoon shell is achieved.

Fig. 25 : Permeation chamber assembly

2.3 Vanya Silk Reeling
CSTRI offers three types of reeling machines for the Vanya silk sector. Dry reeling machine is suitable
for reeling Vanya silk with direct incorporation of twist thereby warp quality yarn can be produced in one
step. Wet reeling machine produces twist less yarn from the Vanya cocoons. Two-in-One reeling cum
twisting machine is a versatile machine where both reeling and twisting can be carried-out. Details of the
machines are as follows.

2.3.1 Dry Reeling Machine
The Dry Reeling Machine was earlier known as Motorised Reeling Cum Twisting Machine (MRTM).This
machine is used to reel tasar cocoons by dry reeling method and impart twist to the reeled yarn at the
same time. Approximately 150 gm of muga or tasar silk can be reeled on this machine in a day at a
operating speed of about 40 meters/minute.
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Salient features:











Fig.26 : Dry Reeling Machine

Dry reeling machine dimensions are 0.7m X 0.640m X 1.04m.
Driving arrangement consists of DC Motor, Pulley & Belt arrangements: Thread belts are replaced
with rubber, spindles are driven by single belt/pulley (compact and accessible) hence, the machine
has reduced noise, vibration and stoppage time during reeling.
Ring rail movement is through connecting arm tted to eccentric time gear & belt.
Thread guide pulleys tted with bearings are used.
Machine is provided with 0.25PMDC motor.
Yarn withdrawal is through rotation of horizontally placed non stick delivery roller of 10.2 cm
diameter.
Provision of 450 rpm Jetteboute to facilitate easy and proper feeding /casting.
Reeling speed : Provision to regulated speed from 12 – 40 m/minute.
Twist insertion during reeling: TPI- 6-10 with twisting effected by rotation of bobbin in ring /traveler
arrangement having small ring of 34mm diameter.

2.3.2 Wet Reeling Machine
The Wet Reeling machine is a machine to reel Vanya silk cocoons and produce reeled yarn without
twist by wet reeling principle. Approximately 350 gm of tasar or muga silk can be reeled on this machine
in a day at a operating speed of 40-60 meters/minute.

Fig.27 : Wet Reeling Machine
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Salient features:













The machine is fabricated using 0.25” x 1.5” x 1.5” L-angle frame on which all driving mechanism
is tted and reeling basin is mounted.
Size of the machine is 36” width, 60” height and 50” depth.
Machine has single basin with 4 ends reeling capacity.
Based on the ergonomic design, reel basin is placed at 24” height from the oor level for cocoon
reeling. Basin dimension is 36” width, 4” height and 12” depth.
The jetteboute is placed 8” above the basin bottom level.
The distance between jetteboutte bottom to centre of croissue pulley is 4”.
Uniform jetteboutte speed of 450 rpm is to be maintained.
Four reels are placed at 27” height from the jetteboutte bottom level on either side (front & back) of
the machine.
The reels are made of nylon 6 material and are driven by friction drive over the particle board wheel
mounted on reeling shaft.
Traverse thread guide is provided below the reels.
The driving motor of 0.5Hp, 1440 rpm, 230V, 5amps and 50 Hz, tted with 2” cast iron pulley is
provided with the machine.
Chain drives are provided for positive driving mechanism in the machine. The PU 5mm diameter
belts are used for driving the jetteboutte.

2.3.3 Two- In- One Reeling Cum Twisting Machine
Two-in-One (2-in1) reeling cum twisting machine is a versatile machine where both reeling and
twisting can be carried-out. Reeling of Vanya silk cocoons can be carried-out at front end of the machine
to produce twistless reeled silk yarn. Rear side of the machine can be used for twisting using reel feed as
shown in the gure.

Salient features:






Reeling (Front view)
Twisting (Rear view)
Fig.28 : Two – in – one reeling cum twisting machine

HDPE Reels have been provided to reel the Tasar and Muga cocoons without imparting twist to the
reeled yarn.
The production of the reeling machine is about 500 gm/8 hours.
TPI of 7 to 12 turns per inch can be imparted on the machine as compared to the 5 to 9 in the earlier
version.
Suitable for both Dry & Wet Reeling to produce very ne denier yarn.
Machine is designed ergonomically, hence reduces fatigue.
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All machine controls are easily reachable from the sitting position
Energy optimization is achieved
Suitable to twist single and 2 ply yarn and to produce both Warp & Weft Yarn.
Optimized to retain better Tensile and Cohesion properties.

2.4 Silk Spinning
2.4.1 Solar Operated Spinning Machine

Fig.29 : Solar operated spinning machine

Salient features:
 It is more environmental friendly, economically benecial and easily accessible.
 For easy spinning the yer is mounted on ball bearing.
 The machine is suitable for aged and handicapped persons and is also a low cost spinning machine.
 The bobbin provided in the machine is easily removable and the hand spun yarn produced can be
wound on re-reeling machine for making standard skein.
 The machine is provided with variable speed yer and it is easy to operate.
 Motorised and pedal operated Spinning machines without solar panels are also available with ring
type or yer type variety.

3.

T E C H N O LO G I E S F O R W E A V I N G P R E PA R ATO R Y & FA B R I C
MANUFACTURING SECTOR

3.1 Technology for Developing Silk Weft Knitted Fabrics
The approaches to be adopted for developing silk weft knits & process parameters for yarn
preparation and knitting to manufacture plain grey nished knits , plain yarn dyed and jacquard knits ,
plain & designed at bed knits and silk /cotton blended knits have been standardised. The technology
has been commercialized through NRDC for harnessing the potential of this unique silk product.

Fig.30 : Silk Knitted Fabrics
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Fig.31 : Skirt with silk
knitted fabric

3.2 Technology for Developing Silk Stretch Fabrics
The process parameters for the development of weft stretch fabrics in silk have been standardised. A
range of silk stretch fabrics have been developed catering to varied end use applications such as
apparels, furnishings and car upholstery. Varieties of silk stretch fabrics thus developed comprise both
loom nished and fabric processed sorts. The stretch percentage is in the range of 4% to 50% in these
varieties of fabrics. The dimensional stability has been very good in all the cases. The technology for
manufacture of silk stretch fabrics has also been commercialized through NRDC.

Fig.32 : An assortment of silk stretch fabrics

Fig.33 : Ladies Dress and top developed from Silk stretch fabric

3.3 Silk Weaving Preparatory
CSTRI has focused on the means of improving the quality and productivity of handlooms in India.
Design and fabrication of ball to beam warp conversion equipment supported by a worm and worm
wheel let-off mechanism has been the right initiative in this direction.

Silk Yarn Soaking: Recipe for Soaking of Silk
The raw silk hanks meant for weaving are rst subjected to soaking process before taking it up for
further processing. The objectives of soaking silk are (i) To soften and slacken the gum and (ii) To
lubricate the thread and make it more pliable and ductile. The materials used for soaking are soap, oil,
water and sometimes salt. A recipe for soaking of raw silk before taking it up for further processing has
been developed at the Institute. The details of the ingredients in the recipe and the process parameters
have been indicated.

3.4 Silk Yarn Sizing
In-order to improve the re-reeling and weaving performance of tasar silk yarns, sizing of warp yarn
is carried-out. Sizing of tasar warp yarn is carried-out manually on the handloom during the weaving
process to reduce bre splitting and to improve weavability. Application of size during such process is not
only laborious but also time consuming, size quality is not upto the mark and moreover it is highly nonuniform. In order to address the shortcoming of manual sizing of tasar warp yarn, CSTRI has introduced
two types of tasar silk sizing as listed below:
1. Sizing using permeation chamber and
2. Single end sizing machine

3.4.1 Permeation Chamber for Vanya Silk Sizing

After the reeling process, Vanya silk yarns in the reels can be readily sized using the reel permeation
technique to ensure uniform permeation (wetting) of all the yarn layers in the reel. This ensures
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re-reeling process without any end breakage. Optional size such as PVA solution could be used to
impart sizing during this permeation stage as well.
Salient features :







Reel Permeation Chamber developed by CSTRI to size reeled silk yarn particularly suitable to
permeate and wet the reeled yarns of Tasar and Muga silk.
Permeation ensures easy withdrawal of reeled yarn from the reels thereby end breakages during rereeling process is avoided.
Sizing: An optional intermediate process between Reeling and Re-reeling for enhancement of reeled
yarn cohesion.
Sizing improves physical properties like tenacity, elongation and cohesion.
The sized yarn can directly be used as warp as substitute to Korean / Chinese tasar silk, on
Handlooms, Power looms and Shuttless looms without imparting any twist.
This ultimately increases the on loom weaving efciency due to improved quality of the sized warp.

3.4.2 Single end sizing machine
Single end sizing machine has been developed to size the Vanya silk yarn in the machine to improve
uniformity of size and better performance of sized yarn. This sizing machine uniformly coats different
layers of Vanya silk yarns with required sizing material. It ensures higher yarn length available for rereeling process and also enhances the weave ability performance of the yarn on the loom. Sizing
improves physical properties like tenacity, elongation and cohesion.

Fig.34 : Single End Sizing Machine

Single end sizing machine consist of three zones viz, Yarn Sizing zone, Yarn Drying Zone and Yarn takeup zone as shown in the figure : 34. This machine can size about 1.15kg of Vanya silk yarn in eight
hours.
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3.5 Winding: Hank to Pirn Winding Machine
The weft yarn preparation comprises two processes, one is the conversion of hank into a bobbin and
the second is transfer of the yarn from bobbin onto the pirn. Therefore in order to simplify and at the
same time increase the output of this process, a hank to pirn winding machine was developed. With the
help of this machine the yarn in the hank form can be directly converted into a pirn. Thus the process is
simple and economical.

Fig.35 : Hank to Pirn Winding Machine

3.6 Warping: Ball to Beam Warping Machine for Handloom
In the handloom industry, warp is prepared in the form of a ball and then it is unwound during
weaving in small parts. This is time consuming and results in tension variation amongst the warp ends
which affects the quality of the fabric. Therefore, in order to facilitate the conversion of ball warp into a
beam warp, a ball to beam warp conversion device was developed where in the warp is unwound
continuously and the time spent by the weavers to unwind the warp is saved.

Fig.36 : Ball to Beam Warping Machine for Handloom
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3.7 Handlooms
CSTRI Improved Handloom
CSTRI has designed and developed an improved handloom that facilitates weaving of good quality
fabrics with enhanced productivity. The features of the CSTRI improved handloom are:
1. Parallel beat up for better fabric cover.
2. Intermittent, 5 wheel take up mechanism for uniform pick density.
3. Negative warp let off with extended back rest, facilitating even tension on warp.
4. Bigger weft package to reduce down time in replenishment.
5. Sturdy frames for long life and less vibration, leading to better fabric formation.
6. Easy sley movement with less strain on weaver, thus improving productivity and quality.
7. Three roll cloth winding system, which facilitates weaving of longer lengths.
8. Roller temples.
9. Provision for the use of dobby and jacquard for value addition.

Fig.37 : CSTRI Improved Handloom

3.8 Weaving Ancillary Mechanisms
Jacquard Lifting Mechanism for Handlooms
With the objective of reducing the drudgery and the physical strain on the weaver working on the
handloom and to improve the quality of weaving and performance of the weaver a range of Jacquard
lifting mechanisms for the jacquards on handlooms have been developed.

3.8.1 Pneumatic Lifting Mechanism (PLM)
The power of compressed air is used to lift the jacquard through a cylinder
with a piston which is otherwise operated manually by the weaver. The
pneumatic lifting mechanism is very simple and easy to operate and can be
tted on to any handloom. This will help in the weaving of intricate designs on
jacquard with ease and at the same time encourages women weavers also to
weave with jacquard which is not prevalent in handloom weaving industry as of
now. This can contribute in maintaining the overall health of the handloom
weaver and hence the prosperity of the weaver.
Fig.38 : Pneumatic Lifting
Mechanism (PLM) for Handlooms
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3.8.2 Motorised Jacquard Lifting Mechanism (MJLM)
MJLM is a simple mechanism and can be attached on to any existing handloom. A ¼ HP single
phase electrical motor with 1440 rpm is used to lift the jacquard hooks. A set of gears and a lifting rod is
used to aid the lifting mechanism. The mechanism can be easily fabricated and by using this the
drudgery on the weaver is reduced.

Fig.39 : Motorised Jacquard Lifting Mechanism (MJLM)

3.8.3 Electronic Jacquard for Handlooms
Currently, intricate designs are woven on handlooms using manual jacquards which use punched
cards. The weaver has to manually lift the jacquard which puts a lot of strain on the weaver. The
operation of the jacquard is Electronic which aids the weaving of intricate designs without using the
punched cards. It comprises of a facility for developing a Design data base with hundreds of designs.
These designs can be stored in a memory card and accessed at any point of time. Also, it facilitates faster
change of designs. By employing electronic jacquard the cost of designing and also the drudgery on the
weaver are reduced.

Fig.40 : Electronic Jacquard for Handlooms

3.9 Design Development
3.9.1 Peethambar Perceptions
Design services has been one of the important interventions of CSTRI. The Institute is equipped with
the latest software for Computer Aided Textile Designing (CATD) - one of the best among the
contemporary alternatives available. The facility of CATD system for development of designs is made
available to the industry at nominal charges.
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In the face of increasing commercialization, highly creative work of textile designing may
also tend to get monotonous. CSTRl's efforts were to attempt that this monotony does not set in
and make available the capabilities of CATD system in harnessing the hidden treasures of our
sculpture, culture and tradition. In the context of eternal demand for designs with a difference,
CSTRI conceived the idea of bringing out a design booklet "Peethambar Perceptions" – a unique
collection of textile designs. "Pethambar Perceptions" is a quarterly issue consisting of 50
designs. Each issue is dedicated to a particular theme, which could be region specic or design
specic. The designs are intended to provide concepts to enhance the creativity of the
designers.
3.9.2 Design Directory for Madhya Pradesh
A design directory for Madhya Pradesh has been prepared under a consultancy assignment
with the Department of Sericulture, Madhya Pradesh. The directory comprises detailed
information regarding the varieties of designs from different clusters indicating the importance
of the motifs contained in the designs. The designs have been categorised depending on their
placement in the saris such as border, butti and pallu designs along with the signicance of
their usage.

3.10 Process Norms, Do's & Don'ts for Silk Preparatory & Weaving
 Process Norms for Weaving Preparatory & Weaving

Benchmarking is one of the useful means of evaluating one's performance and analysing
the means for improvement. Benchmarks for other textile sectors in the form of process norms
exist, while CSTRI took the initiative of evolving process norms for the silk industry, a maiden
effort. It is hoped that the silk industry in the country benets and the production units become
efcient and competitive.
 Dos & Don'ts for Twisting & Weaving

Work practices play a major role in the production activity. Improvements in work practices
do not cost much, but yield better returns. With this perspective, simple instructions for the shop
oor personnel in silk twisting and weaving has been brought out in the form of "Dos and Don'ts
for silk twisting and silk weaving". Initially it was published in English and now it is being made
available in vernacular. Silk being an expensive textile material, rework and rejections will
adversely inuence the economics and one has to drive home the fact that prevention is better
than cure.
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4. TECHNOLOGIES FOR SILK WET PROCESSING & FINISHING SECTOR
Silk degumming is an important process that facilitates quality dyeing. A proper
understanding of the degumming process and adherence to standard methods are the
prerequisites for uniformity of dyeing, luster and feel of silk, besides having commercial
implications. CSTRI has standardized the process of degumming covering the aspects of
recipe, duration, temperature and after treatment.
With the increased ecological considerations in the international trade and demand for
variety in silk fabrics, CSTRI initiated a study on the prospects of partial degumming of silk and
the ndings have been very promising and many manufacturers have adopted the technique to
cover some of the products in their product range.
With a view to improve the economics of degumming without effecting the quality, research
was pursued on standing bath for degumming, which has been well appreciated in the sector.

4.1 Degumming
4.1.1 Standing Bath Degumming
CSTRI has developed a standing bath method for degumming without affecting the quality
of silk and at the same time improving the economics of degumming. This process can
contribute not only towards the conservation of water, energy and chemicals but also the
reduction in pollution.
4.1.2 CSTRI Eco - Degumming Machine
CSTRI has developed a Eco-degumming machine specially designed for degumming of silk
in the Hank form. In India more than 90% of the silk yarn is processed in the Hank form.
Therefore, it is intended to benet the yarn processors in a big way.

Fig. 41 : CSTRI Eco - Degumming Machine
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The advantages of using this machine are given below:
1. No chemicals are used for degumming and therefore, the process is both economical and
environment friendly and hence reduces the pollution content in the efuent.
2. The process can be carried out with zero discharge, if sericin is recovered by spray
drying/evaporation in pure form (98% pure) from the waste water. Production of Superior quality
of degummed silk yarn with enhanced lustre.
3. No brillation (white dusty appearance) or chemical damage of the yarn due to degumming.
4. Enhanced productivity to the tune of double to triple compared to the conventional process.
5. Saving in water requirement of about 6-10 times compared to the conventional process.
6. Saving of energy.
7. Recovery of Sericin which can be used for varied applications.

4.2 Dyeing
4.2.1 Application of Natural Dyes on Silk
With the increasing demand for natural and eco friendly materials, studies on application of natural
dyes on silk were initiated at the Institute. The appropriate extraction and dyeing techniques for Natural
dyes obtained from Plants, insects, mud, etc. has been developed. Work on use of safe mordants like
alum, tannic acid, ferrous sulphate, etc has also been carried out.

Fig.42 : Tasar silk saree dyed with Neem

Fig.43 : Mulberry silk saree dyed with Lac

Fig.44 : Enchanting shades from lac dyes

4.3 Printing
Screen-Printing on Mulberry and Tasar Silk using Lac Dye
Process parameters for printing tasar and mulberry silk fabric using lac dye through screen
printing method have been optimised. The inuence of the process on both fastness properties
and the physical properties of the printed fabric has been evaluated. The quantity of mordents
in printing paste has also been optimized.
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Fig.45: (a) Printing on Mulberry fabric

(b) Printing on Tasar fabric

4.4 Finishing
Studies on nishing of silk have been carried out on a continuous basis in order to cater to the ever
changing demand by the consumers. The details of various nishing treatments for silk fabrics are given
below:

4.4.1 Sand Wash Finish
CSTRI has developed an appropriate process to impart Sand wash nish to different types of Silk
fabrics. The use of this nish gives a soft feathery feel to the fabrics.
4.4.2 Stain Guard Finish
A nishing formulation and methodology to impart anti-stain property to silk materials without
damaging the intrinsic fabric properties like lusture, strength, elongation, breathe ability and air
permeability etc. has been developed by the Institute. Some of the products produced with this stain
guard property are shown in the photographs below.

Fig.46 : Stain guard treated silk yarn

Fig.47 : Dharmavaram Sarees with Stain guard ﬁnish
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4.4.3 Crease Resistant Finish
Recipe and methodology for imparting crease resistant nish to specially made silk fabric has been
developed at the Institute. guard property are shown in the photographs below.

Fig.48 : Crease resistant fabric

4.4.4 Flame-Retardant Finish
The method and the process parameters of application of Flame retardant nish on to silk fabrics
has been standardised.

4.4.5 Antimicrobial nish
The method and the process parameters for extracting silver nano particles using sericin have been
standardised. The application of these silver nano particles on silk fabrics can impart durable anti
microbial property to them.

4.4.6 Aroma nish on silk fabrics
Fragrant silk has been developed by applying microencapsulated aroma materials on to silk fabrics.
The method and the process parameters for application have been standardised. The application of
aroma nish adds a different dimension to the silk material and is expected to enhance the mood of the
wearer. It adds to the range of exclusive silk products and caters to the expectations of the consumers
too. It enhances the value to the silk product and is durable for both home wash and dry cleaning. The
nishing process is applicable to yarn, fabric and garment.

4.4.7 Enzyme Finish on Tasar Silk Fabric
Protease enzyme (Protex Multiplus) is used for the treatment in a mild condition without any
chemicals and hence the process is eco-friendly in nature. The process parameters have been
standardised. The treatment helps in overcoming the drawbacks of tasar silk such as rough feel, stiff
handle and high shrinkage on washing. The treatment improves the handle, feel, thermo physiological
comfort properties and the dimensional stability of tasar silk fabrics. The bio nishing offers an Eco tag
to the treated material.
4.4.8 Wash Care Instructions for Vanya Silks
Wash care instructions for Vanya silks have been developed. The Wash
care instructions recommended for Vanya silk are as follows:
Fig.49 : Wash care instructions
recommended for Vanya silk
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Dry clean only

Dry iron (low hea t)

Do not wash

Do not bleach

5. SILK PRODUCT DEVELOPMENT
5.1 Products from Silk Fibres
Silk Non-Wovens
Varieties of silk non-wovens were developed from the silk wastes generated during weaving in rapier
looms (selvedge waste), raw silk testing (seriplane waste), cooking and reeling waste (cooker & reeler
waste), Eri noil waste (Eri Mill spinning waste). These silk non-woven were used to prepare products like
bed covers, vanity bags, mobile covers, table mat and wall hanging etc.

Fig.50 : Silk Non-Wovens

5.2 Products from Silk Yarns
Silk Chiffon fabrics
Around 112 varieties of silk chiffon with various combinations of twist levels in the warp and the weft
were developed in order to standardize the yarn parameters, so as to obtain the desired chiffon effect
and functional properties. These samples along with the fabric particulars and analysis are made
available to the industry at a nominal charge.

Silk Crushed fabric
Silk crushed fabric was developed using mulberry raw silk yarn and the same was used by a Fashion
Designer from Bangalore for developing a ladies top for Lakme fashion week as shown in the gure :
51.

Fig.51 : Silk Crushed fabric

Muga Satin
A satin fabric was developed using Muga silk yarn on powerloom. The
photograph of the fabric is given in gure : 52. It can be used for making ladies
tops, jackets etc.
Fig.52 : Muga Satin
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Mulberry –Muga Silk Saree
Exclusive Kanchipuram silk sarees were produced with muga yarn in place of the traditional gold
zari. Usage of Muga yarn instead of the dazzling gold zari, has given a subdued golden hue to the saree
which is appealing to the eyes and was well appreciated by the consumers. A range of sarees in different
colour combinations have been developed. Apart from enhancing the aesthetic appeal of the sarees,
the cost is also reduced to a large extent.

Fig.53 : Mulberry – Muga Silk Sarees

Eri Silk Denim

Fig.54 : Eri silk Denim

Denim fabric has been developed with mill spun Eri yarn in plain and stretch varieties catering to
both mens and ladies wear.

Eri Silk Knits
A range of knits from mill spun Eri silk yarn were developed for both
mens and ladies wear. The pull overs developed with Eri yarn are shown in
gure : 55.

Fig.55 : Eri silk knits
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Tasar Stretch
Stretch fabric with Tasar has been developed which can cater to both mens and womens clothing
such as suits, jackets coats etc.

Fig.56 : Tasar silk suit

Seamless Garment
Efforts were made to develop a fully fashioned garment ie. a garment without any stitches using a
handloom and a seamless ladies top was developed with Eri yarn as shown in the gure : 57.

Fig.57 : Seamles Garment
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Eri silk carpet
With the objective of exploring the possibilities of use of Eri silk spun yarn in the manufacture of
silken carpets in Kashmir valley and blending it with woollen yarns in Bhadohi and Mirzapur area of
Uttar Pradesh, a project titled “Techno Economic feasibility study of developing carpets with Eri silk spun
yarn” was conceived. The project was undertaken with The Development commissioner (Handicraft),
Ministry of Textiles, Government of India. A series of carpets were developed using Eri silk yarn and
blends of Eri and wool.

Fig.58 : Eri silk carpet

5.3 Products from silk fabrics
5.3.1 Made-Ups










Ties – Both woven and knitted fabrics
Scarves – Printed with natural dyes
Stoles – Eri/wool
Socks – Mulberry and Eri
Cushion covers
Wall hangings
Bags
Book covers
Carpets

5.3.2 Silk garments







Mens T-shirts with knits
Shirts and Jeans with Denim fabric
Jackets with Dupion, block printed fabric
Ladies tops, skirts, kurtas, Churidars,saris etc.
Bridal wear
Pull overs

5.3.3 Products for medical applications






Neck Band – Eri knit fabric dyed with neem
Wrist band - Eri knit fabric dyed with neem
Knee cap - Eri knit fabric dyed with neem
Braids –With mulberry silk yarn
Warp knits – Designed warp knits
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5.3.4 Silk Handicrafts
Handicrafts occupy an important position in the context of rural development and employment
opportunities in India. India has a rich heritage of handloom weaving that spurns out works of
craftsmanship rather than sheer labour, which forms an ideal raw material for designing a variety of
handcrafted items. Silk handloom woven products have a potential in their use for handcrafted items. It
is with this objective that the project “Techno-economics feasibility of handloom package to handicraft
industry” was carried out with the Development Commissioner (Handicraft), Ministry of Textiles, Govt. of
India. The project has helped in establishing a silk handloom weaving package developed by CSTRI in
ve important clusters of the country. A variety of handcrafted items using silk have been developed. It
has also been possible to blend silk with cane to produce products like wall hangings, table lamps etc.
All the four varieties of silk have been used in the project. The products developed were displayed in an
exhibition organised both at Bangalore and at Delhi.

Fig.59 : Silk Handicrafts

6. By-Products
6.1 Pupa Oil
Efforts were also focused on enhancing the returns from the by-products of Reeling and therefore
studies on silk worm pupae oil extraction and alternate end uses of pupae oil like industrial soaps leather
tanning etc. were conducted. An appropriate process to produce/extract high quality pupa oil from silk
worm pupae has been developed.

6.2 Sericin Powder
Sericin is the by-product contained in the degumming liquor obtained
during the silk degumming process, which is in the liquid form. This can be
dried and used in a variety of applications. The degumming liquor obtained
from CSTRI Eco-degumming machine was used to prepare sericin powder
in the pure form, a sample of the same is shown in gure : 60.
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Fig.60 : Sericin powder
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ATTENTION : SILK MANUFACTURERS & EXPORTERS !

AVAIL THE TESTING SERVICES OF TEXTILE TESTING LABORATORY OF CSTRI
To get globally competitive and
To ensure that you exceed the quality expectations of your customers

Highlights of our services:








Testing of physical, chemical and eco parameters of bers, yarn, fabric and
textile auxiliaries
State of art testing equipments
International, National and in-house test methods
Qualied and trained man power
Quick and reliable services
Competitive charges
Bulk discount for regular customers

For further information contact:

Director
CENTRAL SILK TECHNOLOGICAL RESEARCH INSTITUTE
Central Silk Board
BTM Layout, Madivala, Bangalore - 560068
Phone : 26688831, 26687808, (Extn.2628,2101,2207,2202,2203)
Fax : 080 – 26680435, Email : cstriban.csb@nic.in

