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AN OVERVIEW OF SITRA’S R&D

WORK AND SERVICES - 2016-17

SITRA’s multifarious services continued to be well 
appreciated and welcomed by the textile industry 
during the reporting year as well. SITRA was 
working on as many as 49 research projects and 
nearly half of them were completed during the year 
itself. The year ended with a satisfactory financial 
performance.

The membership of SITRA at the close of the 
financial year stood at 178, comprising 235 units 
which included spinning mills, composite mills, fibre 
and machinery manufacturers, etc. Besides, a total 
of 38 small scale textile units also availed services 
under the Technical Support Scheme category. The 
needs of various  small powerloom, knitting and 
processing units in the decentralised sector were 
attended to by SITRA’s PSCs functioning at 7 
different locations of Tamil Nadu.  

The highlights of the research findings and work 
done in different areas are given below: 

FIBRE SCIENCE

A project on “SITRA statistics on Yarn quality” has 
made good progress. This is an inter-mill survey of 
yarn quality towards establishing standards -
“SITRA STATISTICS” exclusively for Indian mills 
and attempts to create guideline values for fibre 
and yarn relationship characteristics. An exclusive 
portal has been created for receiving data from 
mills online for this survey. So far, about 158 mills, 
spread over 14 states, with the majority from Tamil 
Nadu, have provided data pertaining to fibre and 
corresponding yarn quality with respect to four 
major counts namely 40s, 60s, 80s & 100s. The 
data is being interpolated statistically for participant 
mills to view changes in the moving average value 
of results, based on optimum levels of participation. 
With more mills registering continuing to register for 
the survey, a better approximation of the standards 
is expected.   It is planned to publish the “SITRA 
Statistical Survey” based on the results, every 
alternate year.

A project was undertaken to study the influence of a 
new approach of combing of blow room blended 
polyester / cotton material on yarn quality 
compared to the traditional processes.  The yarn 
results were compared with the regular blow room 
blending process (blending polyester and combed 
cotton fleece).   For the trials, Ne 40 yarns with two 
different TPI (hosiery and warp) and with two 
different denier polyester fibres were produced 

 

 

CONVERSION OF FIBRE TO YARN and YARN 
TO FABRIC

using the two different blending methods 
viz,Normal blending method  and the Blended 
combing method.  The yarns thus produced were 
tested for Index of blend irregularity, tensile 
behaviour, evenness and imperfections, yarn 
hairiness, and classimat infrequent yarn faults. The 
results have established that blended combing has 
shown an improved blend homogeneity by 9% to 
13% as compared to normal blow room blending 
and the strength of the yarn produced by blended 
combing has shown an improvement of  4.8% to 
10% with 1.0D polyester blend and 3.3% to 4.3% 
with 0.8D polyester blend.  While using blended 
combing method for normal as well as micro denier 
polyester, the hairiness levels were seen to reduce 
and the classimat levels were seen to decrease 
considerably for both  warp and hosiery yarns. The 
results also indicate the improvement in the 
compactness of yarn structure while using blended 
combing method.

Yarn contraction based on yarn diameter, linear 
density of yarn, the number of fibres in yarn cross 
section, twist multiplier and spindle speed were 
studied for three different carded counts and  two 
combed counts spun using both compact and non-
compact systems. Three carded counts (20 Ne, 40 
Ne and 60 Ne) and two combed counts (40 Ne, 80 
Ne) were spun from different varieties of 100% 
cotton raw materials and all samples were 
processed on both compact and non–compact 
systems with identical machine conditions and with 
4 different twist multipliers for carded and combed 
counts. Results indicate the yarn contraction 
increases with the increase in the TM level. 
However with a TM of 3.5, yarn contraction is seen 
to be negative in non-compact yarns of combed as 
well as carded processes. The yarn contraction 
was found to be less in non-compact yarns as 
compared to compact yarns. Compacting process 
increases the yarn contraction due to a reduction in 
the spinning triangle, and the twist flow up to front 
roller nip gives better binding of fibres.

1. With a reduction in number of fibres in yarn 
cross section, the yarn contraction 
becomes lower due to the less number of 
fibres in twisting and the higher length 
fibres distributing the twist flow to the yarn 
structure.

2. Spindle speed had a significant influence 
on the estimation of yarn contraction %.

 
3. The short fibre content also influences yarn 

contraction % with combed yarn having a 
better twist insertion and binding of fibres 
compared to the carded process. 



4. Prediction equations have been derived for 
different types of yarns and the yarn 
contraction calculated using the predicted 
formula, correlates well with the actual 
contraction measured using the length 
measuring method.

5. Yarn contraction is also influenced by the 
number of fibres in the yarn cross section, 
fibre length, short fibre content, inter fibre 
cohesion etc. Further studies would be 
required to include them in the predicted 
equation.

A project studying the Influence of pre-opening 
process in a carding machine on fibre quality has 
clearly established that there is fibre damage taking 
place in the licker-in zone because of the action of 
the licker-in against the input fibre batt. There are 
also strong indications that ideal pre-opening 
conditions from the perspective of fibre length 
preservation could differ from those required for 
efficient fibre to fibre separation. Based on the 
results of the study, a modification kit of concurrent 
feed arrangement for the conventional feed 
arrangement cards is planned to be developed. We 
are in the process of identifying a suitable industry 
partner. 

The project, “The effect of suction pressure on 
compact yarn quality for downstream processing” 
is an attempt at optimizing the compacting suction 
pressure for controlling hairs above 4 mm and 
above, which  affect the fabric appearance. The 
variation in quantum of air consumption for weft 
insertion in airjet looms with respect to yarn 
hairiness is also planned to be studied.

The quality characteristics of sewing threads is 
being investigated as there is a gap with respect to 
the quality that the mills can achieve regarding 
critical sewing thread specifications set by major 
brands. Data is being collected from mills supplying 
grey yarn to sewing thread manufacturers so as to 
come out with quality specifications that will help 
them understand where they stand with respect to 
others in terms of quality of their yarns.

Another study has tried to compare the properties 
of knitted fabrics using carded ring, compact as well 
as rotor yarns. Polyester fibres with MCU 5 Cotton 
in 60/40 blend and 40/ 60 blend ratios were 
processed in ring, compact and OE spinning 
systems and 24s P/C carded yarns were produced 
with 3 different spinning systems - ring, compact 
ring and rotor.  Different TM levels were maintained 
for different systems so as to achieve uniform yarn 
diameter. The results revealed that the Lint 

Shedding Propensity (LSP) of the yarns produced 
by rotor spinning was lower than that of compact 
yarns and that of normal yarns. As expected, the 
CSP of the yarns produced by compact ring 
spinning was higher than that of normal ring yarns 
and rotor yarns. The normal imperfections as well 
as extra sensitive imperfections were lower in rotor 
yarns in comparison with ring and compact yarns. 
While fabrics made out of rotor yarns showed better 
pilling performance than ring and compact yarn 
fabrics, compact yarn fabrics showed lower pilling 
than ring yarn fabrics.

Based on multiple studies carried out to evaluate 
the usefulness of hook measurements as well as 
the  length measurement in cotton, synthetic and 
blends in slivers using the length control LCT, 
SITRA has established that the LCT can be used 
not only for the assessment of the processes but 
also for 

- assessing the carding intensity on the shop 
floor in a relatively shorter span of time

 
- determination of optimum lickerin speed, 

cylinder speed and flat settings for 
synthetic fibre processing in different type 
of cards for a given raw material. 

- assessing the difference in performance 
between individual cards in a carding 
department with a large number of cards 
on a daily basis. 

- avoiding the need for offline cotton 
samples testing to arrive at conclusions on 
fibre damage, etc. 

- assessment of hook levels while using 
different card wires, the hooks removal 
during drawing and the hooks removal 
efficiency (HRE%). 

- measurement of the effect of comber feed 
length on fibre length and hooks. 

SITRA is now offering a new service to mills 
wherein they can send their samples for testing in 
the LCT to optimize the roller settings towards 
achieving better yarn quality by fully realising the 
contribution of fibre's length.

The study on the effect of cotton fibre parameters 
on weak spots in yarn and their influence on high 
speed warping performance has revealed that the 
number of weak spots in the yarn significantly 
contributes to warping breakages. In addition to 
short fibre Content, the spinning draft and spindle 
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speed are the additional factors which will influence 
the number of weak spots  in cotton yarns. 

Metal mordants which have been used extensively 
till now are considered toxic, hazardous to the 
environment and involve complicated procedures, 
while natural mordants that are available from 
different natural resources have better 
performance and also posses the functional 
antibacterial property. Tannins from unexplored 
natural sources were identified and tannins 
extracted from them were applied as natural 
mordants for an improved eco-colouration of cotton 
with an antimicrobial property. Pre-mordanting 
technique was used and cotton fabrics were treated 
with the extracted eco-mordant. Analysis of the 
results indicate that cotton fabrics dyed with 3 
natural dyes with and without eco-mordant showed 
better pH, free from formaldehyde content, 
absence of extractable heavy metals,  better colour 
change and staining,  resistance to saliva and 
perspiration,  better colour fastness to washing and 
light, and good  antimicrobial activity.  Infant baby 
garments, with a tag “SITRA SHISHU”, which are 
100% safe and eco-friendly in nature were 
successfully made.

A door to door survey of 75 textile processing units 
in the clusters at Harayana, HUDA and Kanpur 
have been carried out based on a request from the 
Tamilnadu Water Investment Company Limited.  
The idea behind the survey was to explore the 
possibilities of establishing textile parks and / or 
Common Effluent Treatment Plants (CETP) with a 
view to tackle the pollution related issues of the 
textile processing industry and to promote 
sustainable business environment under the 
“Integrated Processing Development Scheme 
(IPDS)” initiated by the Ministry of Textiles, 
Government of India. Based on the survey, it was 
clear that units in all the three clusters studied used 
outdated equipment and showed vey less 
environmental concern. They were given a host of 
suggestions for adoption of cleaner technologies. 

Treatment of effluent is posing a serious challenge 
to the dyeing units. The presence of salts in the 
effluent causes increase in the 'Total Dissolved 
Solids (TDS)' and higher TDS level in the effluent 
results in many other problems. In order to counter 
the above,  the method of pretreating cellulose 
fibres using cationic agents so as to improve its 
functionality and dyeing ability has attracted 
attention recently.   On those lines, cationising 
chemicals derived by mixing a quaternary 
ammonium salt and a mild resin was used to treat 

CHEMICAL PROCESSING

cotton knitted fabrics in order to enhance the affinity 
between the cotton fibre and reactive dyes with 
various functional groups.  Two sets of fabrics were 
dyed i) by normal scouring and bleaching process 
followed by dyeing with the use of salt ii) normal 
scouring & bleaching followed by cationisation 
using the chemical formulated and later dyed 
without using salt. The fabrics dyed after 
cationisation of the fabric without using salt showed 
better or par quality characteristics with the fabrics 
dyed using conventional methodology for various 
quality parameters such as colour strength, colour 
fastness to washing, colour fastness to rubbing, 
colour fastness to light, pH of aqueous extract, free 
formaldehyde content, etc.  The characteristics of 
effluent arising out of both conventional dyeing 
process and cationised dyeing process need to be 
evaluated to arrive at the overall techno-economics 
of the cationisation process. 

Fabric barre is a serious problem faced by spinners. 
In order to avoid this quality concerning issue of 
barre, a project was taken up to study the inter 
relationship of various physical parameters of 
cotton fibres on the dyeability so as to provide 
spinners a ready reckoner for selection of cotton for 
mixing based on the objective findings.  Initial 
studies done on 10 different cotton varieties has 
estimated the inter-relationship between fibre 
micronaire, maturity co-efficient, fluorescence 
value, colour grade, convolutions per inch, honey 
dew content and wax content of various cotton 
varieties and their individual and combined effect 
on the dyeing behaviour.  Results have shown that 
there is wide variation between the dyeing 
behaviour of various fibres as the physical and 
chemical properties also vary significantly between 
each other. It is proposed to evaluate the fibre 
properties such as crystallinity, convolutions per 
inch, fluorescence value, etc and relate it to other 
physical properties and the dyeing behavior. 

OPERATIONAL STUDIES

An online survey on raw material cost and yarn 
selling price initiated in May 2013 has witnessed 46 
studies being completed so far. This online survey 
provides a built-in database supported queries in 
the web portal, using which a participant mill can 
access the count-wise data quickly without going 
through the voluminous survey report. Besides the 
above, trends in the movement of average YSP, 
RMC and NOV between months are also uploaded 
every month.  As many as 80 mills from different 
parts of the country have been participating in the 
study every month. The study  covers data relating 
to around 250 different counts (ranging from below 
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10s to over 120s) and varieties of yarns (carded, 
combed, hosiery, compact, doubled, high twist, 
slub etc.), predominantly cotton counts.  The major 
parameters studied include , yarn selling price,  raw 
material cost, net output value, techno-commercial 
index, overall techno-commercial Index, 
conversion cost, raw material cost as a % of yarn 
s e l l i n g  p r i c e ;  y a r n  r e a l i s a t i o n  a n d                             
production / spindle. 

th
In the 46  study, a new Index - MPEI [Market 
Performance Evaluation Index] which clearly 
portrays the commercial trend of the spinning 
industry, has been introduced based on the data 
built up at SITRA over the period of years since the 
launch of this monthly on-line survey. MPEI is the 
an arithmetic index with April 2013 treated as the 
base month and the base index during that months 
set to 100. The calculation of MPEI is based on the 
average net out-put value [Yarn selling price – Raw 
material cost] in terms of Rs per kg of 12 popular 
counts which occupies a considerable proportion in 
the market share with a wide range. The trend in the 
movement of MPEI is largely influenced by the 
fluctuations/volatility in the commercial efficiencies 
of the spinning industry. 

Based on the conversion cost particulars that were 
nd

collected from the mills in the 32  CPQ study, 
rd

covering data for the 3  quarter of 2016 (October – 
December), an inter-mill study on fibre to yarn 
conversion cost was carried out. A critical analysis 
done for different counts and varieties of yarns has 
been able to point out the reasons for the wide inter-
mill differences in the conversion cost. 

A study on “Assessment of machinery condition 
based on a comprehensive checklist has covered 
the entire machinery in a spinning mill including 
post spinning machines, humidification plant, 
OHTC, AWES and yarn conditioning plant. The 
'Checklist Manual' that has been prepared would 
help mills devise their own system by which 
1)Overall rating of machines either individually or 
as a group/department-wise can be arrived at, 2) 
Components which would require immediate 
attention (repair/renovation/replacement) can be 
listed out for each machine. 3) identify those 
machines that are responsible for the poor yarn 
quality or low machine productivity (if any).  Work 
relating to bringing out a software based on the 
manual is under progress. 

One hundred and twenty mills from all over the 
rd

country have participated in the 33 productivity 
survey which covers the productivity performance 
of the mills up to ring frames and post spinning 

departments. The overall labour productivity is one-
third lower than the standard with wide differences 
in the productivity levels between different 
categories of operatives. The average total HOK up 
to ring frames is 18.34 which indicates that the 
labour productivity among the mills that participated 
in the survey is 35% lower than the standard mill's 
productivity. Nearly 80% of this shortfall is 
attributable to lower work assignments and the 
remaining one-fifth is due to lower ring frame 
machine productivity. Between mills, the total HOK 
varies very widely from a low of 7.28 to a high of 
43.45. The average production per spindle per 8 
hours (adjusted to 40s) is 103 grams, which falls 
short of the standard (110 g) by 6.4%. Between 
mills, the production rate ranged from a high of 129 
g to a low of 76 g. The mills on an average employ 
about 45% more operatives per 1000 spindles than 
the standard, the average OHSAM (adjusted to 40s 
count) being 2.43 as against the standard of 1.65. 
About 12% of the mills excel the standard OHSAM 
whilst in one-tenth of the mills, the employment of 
operatives is more than twice the standard. 
Average spindle utilisation in ring frames, in terms 
of number of hours worked per spindle per day 
(SH), is 22.77 which amounts to 95% utilisation. 
Between mills, it varies very widely from a low of 
11.38 to a high of 23.89.The machine productivity 
index, a combined measure of production per 
spindle and spindle utilisation, varies very widely 
between mills from 37 to 118, the average being 91.

ENERGY MANAGEMENT

SITRA had initiated a study last year to develop 
normalization factors for energy consumption in 
weaving area of textile industry for assessing 
specific energy consumption (SEC), similar to the 
one already developed for spinning and accepted 
and used by the Bureau of Energy Efficiency (BEE) 
throughout India for all designated consumers in 
textile sector under the PAT scheme.  Studies were 
carried in three types of looms  and it is proposed to 
fix standards for energy efficiency in weaving.

Air-jet spinning is gaining popularity and the 
number of air-jet spinning machines is increasing 
and the industry is in demand of energy standards 
for the same.   Hence, SITRA has initiated a study 
to develop normalization factors for energy 
consumption in Air Jet spinning process for 
assessing specific energy consumption (SEC), 
based on which it is also proposed to fix standards 
for Power Cost / Spindle / Year (PCY), Power cost 
as % of sale value (PSV) and units consumed per 
1000 spindle shifts (USS) for air-jet spinning 
system. 
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MEDICAL TEXTILES 

A project was initiated to produce nanofibrous 
Indian honey:Curcumin mats using different 
polymer matrix for controlled release of  drug.  The 
right Indian honey, rich in medicinal properties, was 
identified and work relating to testing it for its 
chemical constituents, phenolic composition, and 
antimicrobial activity have been completed. 
Enhanced antibacterial effect was observed with 
the selected honey type. The minimum inhibitory 
concentration of the selected Indian honey type for 
the tested bacteria ranged between 6%-7%. 
Nanofibrous mats have been prepared and their 
characterization using honey and Polyvinyl 
pyrolidinode is completed. Going forward, it is 
planned to identify a better natural polymer and 
preparation of blends and   choosing a suitable 
natural crosslinker for the stability of the matrix.

One of the important quality requirements of 
surgical gloves is their puncture resistance 
performance in a manner representing actual use 
as might occur when the surgical gloves are 
exposed to syringe needles, scalpels, etc. At 
present, equipment to assess the characteristic of 
surgical gloves fro puncture resistance are not 
indigenously manufactured. Hence, a  project was 
initiated to fabricate a low cost instrument will make 
the process of quality evaluation of surgical gloves 
for their resistance to puncture relatively cheaper. 
The proposed instrument has been designed  that it 
can also assess the puncture property of geo 
textiles also.

Under a project sponsored by the Ministry of 
Textiles, Govt. of India, it is planned to develop an 
instrument to assess the resistance of materials 
used in medical face masks to penetration by high 
velocity stream of blood, as such an instrument is 
not available indigenously. Four different types of 
non-woven medical face masks, were used in the 
process of calibration of the fabricated instrument. 

It is important to measure the fluid handling 
capacity while selecting a dressing material.  Work 
is currently on to fabricate an indigenous 
instrument that can also overcome some of the 
limitations in existing instruments and test 
methods. Relevant international standards for 
evaluating fluid handling capacity of the wound 
dressings have been carried out.

A promising drug delivery system that can 
overcome the disadvantages of both oral and 
parenteral route of administration has emerged in 
recent times, which is the transdermal drug delivery 
system. A wide range of chemical and physical 
agents are applied to enhance the permeation of 

drugs. A study was undertaken to combine 
nanotechnology with transdermal patches to 
enhance sustained drug delivery. Animal studies 
were carried out to evaluate the transdermal 
patches developed after extensive review of and 
collection of relevant standards. The right 
bio—degradable polymer for nano-particle 
preparation has been identified and using various 
methods the polymers have been converted into 
nano-particles.  As  next step, drug loading is being 
carried out into the polymer nanoparticles.

A project was conceived to develop indigenous viral 
barrier personal protective fabric for epidemic and 
pan epidemic diseases such as EBOLA, SARS, 
Avian Flu, etc., without any compromise in the 
breathability of the fabric. The fabric can also serve 
as a protective fabric for medical staff, as a barrier 
against virus that may spread in the clinical 
settings. Electrospinning technique was employed 
to produce micro-nano fibres. Monolithic films were 
tried as barrier membranes and salt leaching 
technique is used to produce micro-nano 
membranes.

Introduction of small scale embedded processors 
and flexible systems have provided a new path for 
mobile communication and constant interaction for 
day to day life. It is proposed to utilize this 
technology to develop a wireless Medicare 
application PoSeat cushion cover which will 
prevent the back pain issues based on the sensing 
and recognizing the sitting posture of the person.  
The proposed system will be highly cost effective 
and portable, easy to operate and also reduce cost 
relating to development of hardware. The designed 
system has a lot of future scope with the use of nano 
sensors, MEMS sensors and hetro core fiber optic 
sensors which provide greater flexibility.

Using similar  technology, it is proposed to develop 
a SIDS monitoring system using LilyPad Arduino,  a 
wearable device that can monitor babies and 
prevent  a syndrome that occurs in infants - Sudden 
Infant Death Syndrome(SIDS) - by continuously 
monitoring the condition of the infant and giving 
alert messages to the parent if any abnormality 
occurs in the baby's sleeping position, temperature 
and respiration. Testing of the system and 
standardising it is currently on.

A study was initiated to understand the 
characteristics of different materials used in the 
baby diaper and to prepare a specification 
datasheet of materials used in their manufacture. 
Various brands of baby diapers were procured and 
analysed for the parameters like l i q u i d  s t r i k e  
through time, wetback, wetback after repeated 
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liquid strike through time, run off, overall liquid 
transport, free swell capacity, centrifuge retention 
capacity and pH,  towards assessing the absorbent 
characteristics of the diapers. 

In an ongoing project, a specification datasheet of 
materials used in the manufacture of surgical 
gowns towards understanding the characteristics 
of different materials used in their manufacture  has 
been carried out.

An attempt has been made to develop sponges 
with expandable and blood coagulating properties 
to treat gunshot wounds where it is essential to 
reduce precious time that is eaten up by the 
conventional methods of stuffing cotton gauges to 
arresting blood loss. Cavity wound models using  
biomaterials were developed  and they were 
charecterised for their physical, biocompatibility, 
biodegradability and antimicrobial properties. 

ACL is a key fibrous connective tissue that 
maintains the stability of the knee joints and it is the 
most commonly injured ligament of the knee.  It is 
proposed to develop ACL ligaments using 
UHMWPE yarn using braiding technology. The load 
bearing capacity and tissue compatibility are being 
studied towards standardizing the material. Plasma 
and biocompatibility coating are planned to be 
applied on the braided structures.

Under a Ministry sponsored project, it proposed to 
develop non-woven filters for breathing system in 
clean anesthesia oral lowing ICU circuits. 
Commercially available raw materials were 
evaluated. Subsequently, engineering of the 
composite non woven layers and foam material and 
their evaluations have been carried out. It is also 
planned to apply a hygroscopic chemical coating 
on the foam material  towards its optimization. 

CONSULTANCY SERVICES

SITRA attended to consultancy assignments on 
wide areas of specialisation based on requests 
from mills. During the year, the consultancy 
assignments were sought by around 50  member 
mills and close to 150 non-member units.

TESTING AND CALIBRATION SERVICES  

SITRA’s physical, chemical and biological 
laboratories have been accredited by NABL for   

ISO / IEC - 17025:2005 for testing of the various 
fibre, yarn and fabric samples for their properties. 
Several mills exporting yarns are seeking SITRA 
test reports with NABL logo which provides an 
assurance of quality of the product. The year 
witnessed about 77,000 samples of fibre, yarn and 
fabric being tested for their physical, chemical and 
biological properties.

During the year, 405 calibration certificates were 
issued in addition to 4  performance certificates to 
63 mills for testing of quality control instruments. 
Testing the quality of spinning and weaving 
accessories / spares in order to select the right 
quality is another service being offered by SITRA. A 
total of 2,253 samples covering various 
accessories like carton boxes, paper cones, rings 
and travellers, tubes, kraft papers, paper cores, 
worm & worm gear wheel, ring spinning spindles, 
cots, partition pad, etc., were tested. 

TRAINING 

In the area of Human Resources Development, 
SITRA organised 13 different training programmes 
for supervisory and managerial personnel that 
were attended by 370 persons. Under operatives 
training, 605 operatives were trained during the 
year on right methods of working in textile mills for 
effective performance. Moreover, 225 persons 
were trained under the ISDS of Ministry of Textiles, 
Government of India and 1242 persons were 
trained by the CoE-Meditech under different 
programmes.

SERVICES TO DECENTRALISED SECTOR

As a part of SITRA’s services to the decentralised 
sector, 7 powerloom service centres (PSC) in Tamil 
Nadu, managed by SITRA, address a wide range 
of services A total of 36,605 samples comprising of 
yarn and fabrics were tested and 1229 persons 
were trained on various aspects like loom 
maintenance, operation of shuttleless looms, 
calculation of fabric production, etc. The PSCs had 
also attended to 451 consultancy assignments and 
created 681 designs.

 

The introduction of  dual shift system 
towards providing test results to the mills on a fast 
track  has helped in quickening the testing process 
by reducing the turnaround time to process a 
request.

from last year 
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PUBLICATIONS

During the year, SITRA brought out 28 publications 
which included 5 research / inter-mill study reports, 
12 online reports, 6 focus and 6 SITRA news. 
SITRA scientists published 8 research papers in  
technical journals and presented 8 papers in 
conferences and seminars.

OVERSEAS VISIT

Heads of 4 divisions visited South Korea under 
invitation from KATRI- The Korean Apparel and 
Textile Research Institute (KATRI), Seoul, South 
Korea. SITRA and KATRI had signed an MoU last 

year towards exploring areas of mutual cooperation 
in the areas of research, testing and consultancy in 
various spheres of textile activity. During the visit, 
SITRA staff apart from visiting the different branch 
offices of KATRI at Seoul and An-yang, attended a 
seminar organised with the objective of identifying 
areas of cooperation between the two institutes.         

LICENSE GIVEN

License has been given and the technical know-
how  transferred to an engineering firm for the 
manufacture of “SITRA Modified Mobile Doffing 
System”.
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ORGANISATION

Table 1   Region-wise membership

       Region Spinning Composite  Fibre manufacturers, Machinery   Total

mills mills       manufacturers and others

SITRA zone 126 19  4 149

Other States  18 7 2 27

Overseas  1 1  - 2

Total members 145 27 6 178

Total units 182 47 6 235

CHAIRMAN AND VICE-CHAIRMAN OF 
SITRA’S COUNCIL OF ADMINISTRATION

SITRA, at its Annual General body Meeting held In 
September 2016, reconstituted its governing body 
– The Council of Administration. Dr.K.V.Srinivasan, 
Managing Director, Premier Mills Pvt. Ltd., Sree 
Narasimha Textiles Pvt Ltd. and Premier Fine 
Linens Pvt Ltd., Coimbatore, was elected as the 
Chairman of the Council of Administration. He has 
been a member of the Council for 25 years, since 
1991. Shri Sanjay Jayavarthanavelu, Chairman 
and Managing Director of Lakshmi Machine Works 
td., Coimbatore was elected as Vice-Chairman. He 
has been a member of the Council for 14 years, 
since 2002.

MEMBERSHIP

The membership of SITRA practically remained the 
same as last year with total number of member 
units being 235. Nine  mills, comprising of 5 full 
members and 4 associate members enrolled newly 
as members during the year. While 5 units 
relinquished their membership due to poor 
operating profits, SITRA had to take decision of 
terminating the membership of 4 members due to 
nonpayment of arrears.

SITRA is pleased to extend a warm welcome to the 
following 5 mills which are enroled as full members 
during the year:

1)  Sri Vasudeva Textiles Limited Unit III, Annur.

2) The Ramanathapuram District Co-operative 

Spg Mills, Achankulam.

3) The Pudukkottai District Co-op Spg Mills 

Ltd., Arnathangi.

4) Sowmiya Textiles Private Ltd., Annur.

5) JVS Spinners (India) Limted, Karur.

SITRA also extends its welcome to the following 3 

mills and a machinery manufacturer who enroled 

as Associate members: 

1)   

2)   Maharaja Shree Umaid Mlls Ltd., Pali

3)   Vardhaman Yarns & Threads Limited. Hoshiarpur

4)   Rieter India (P) Ltd. Satara

The total membership of SITRA now stands at 178, 
comprising of 235 units (Table 1). SITRA's services 
were also utilised by 38 small mills under the 
Technical Support Scheme category. In all, 273 
units have access to SITRA's services, apart from 
many small units in the decentralised sector which 
utilised the services offered by 7 Powerloom 
Service Centres, one Textile Service Centre and 4 
CAD Centres. 

FINANCE

The financial position of SITRA continued to be 
healthy during the year with the income registering 
a surplus of 6.2% over expenditure. The total 
recurring expenditure of SITRA during the year 
before appropriation from reserves was Rs 963.64 
lakhs. The total income, including the grants from 
the Ministry of Textiles, Govt. of India was Rs 
1023.47lakhs.

SPONSORED PROJECTS

During the year under review, SITRA was involved 
in 10 sponsored research projects, 9 of which were 
sponsored by the Ministry of Textiles (MoT), 

Shivdhara Spinners and Spinners P Ltd. Dhasa
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Government of India and 1 project sponsored by 
the Department of Science and Technology, Govt. 
of India.

Work relating to the following DST project was 
completed and report sent to DST :

1. Development of self assembled peptide 
hydrogel based bioactive dressing material for 
chronic wounds.

Work relating to the following six projects, initiated 
last year, has been making good progress:

1. Design & fabrication of an instrument to 
evaluate resistance of face mask to penetration 
by high velocity of blood from a punctured 
wound

2. Design & fabrication of instrument to evaluate 
characteristics of fluid handling capacity of 
wound care dressings

3. Development of a heat & moisture exchange 
filter

4. Development of indigenous viral barrier fabric

5. Development of nanoparticle based trans- 
dermal patches of selected cardiovascular 
drugs

6. Development of Anterior Cruciate Ligaments 
(ACL) using textile matrices

During the year, the DST has sanctioned grants for 
the following 2 projects and the Ministry of Textiles 
for the 3rd project :

1. Development of nanofibrous membranes for 
wound healing by controlled release of Indian 
honey and curcumin

2. Design and fabrication of an instrument to 
assess the puncture resistance of surgical 
material by using sharp edge puncture 
probe/syringe needles

3. Polyester vascular graft implant process 
optimisation and production scale up

Work relating to the above projects have been 
initiated and are making good progress.

MACHINERY AND EQUIPMENT

Significant capital investments have been made by 
SITRA in recent years to procure state-of-the-art 
machinery/instruments so as to modernise its pilot 
mill, testing laboratories and CoE incubation centre.  
During the year 2016-17, some more such machinery 
and instruments  were added; the major ones being a 
TC 5 carding machine, Single jersey circular knitting 
machine, Fibre denier & tensile / elongation tester, 
Zwick Roell Z005 TN Proline universal tensile testing 
machine. 

 
STAFF

Due to the rationalisation exercise carried out during 
the year as part of the various economy measures 
initiated towards controlling costs, the staff strength 
was fairly streamlined and brought down to 103 from 
last year’s strength of 120. The number at the PSCs 
was also brought down to an optimum strength of  37 
during the year, as against 42 last year.

OVERSEAS VISIT

Heads of 4 divisions, visited South Korea under 
invitation from KATRI- The Korean Apparel and 
Textile Research Institute (KATRI), Seoul, South 
Korea. SITRA and KATRI had signed an MoU last 
year towards exploring areas of mutual cooperation in 
the areas of research, testing and consultancy in 
various spheres of textile activity. During the visit, 
SITRA staff apart from visiting the different branches 
of KATRI at Seoul and An-yang, participated in a 
seminar that was organised with the objective of 
identifying areas of cooperation between the two 
institutes.         
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RESEARCH AND DEVELOPMENT

FIBRE SCIENCE

 

SITRA STATISTICS PROGRAMME

SITRA Statistics programme was started last year 
as an online data entry portal available to the mills 
with a view to providing data and statistics on fibre 
and yarn quality for the Indian textile industry. The 
main objectives of this survey, based on the data 
collected from the mills are:

- To establish a benchmark for yarn quality 
exclusively for Indian mills

- To establish a relationship between fibre and 
yarn quality characteristics 

So far, about 158 mills, spread over 14 states, with 
the majority from Tamil Nadu, have provided data 
pertaining to fibre and corresponding yarn quality 
with respect to four major counts namely 40s, 60s, 
80s & 100s (Table1). 

Table 1  Number of Participating mills – 
State-wise

State  Participants

Tamilnadu  93

Kerala  8

Karnataka  3

Andhra Pradesh  19

Pondicherry  1

Maharashtra  17

Madhya Pradesh  7

Rajasthan  1

Punjab  1

Dadra & Nagar  1

Gujarat  2

Haryana  1

Himachal Pradesh  3

Jharkhand  1

Total  158

Individual count wise segregation of data available 
showed a low frequency in each count category. 
Continuous effort has been put in to collect as much 
data as possible for effective consolidation. It has 
been planned to open up data entry by the mills 
through the online mode at the hyperlink 
www.sitrastat.com for another year so that mills can 
provide information on the parameters of cotton 
used and the respect ive yarn qual i ty  
characteristics. Averages for various quality levels 
shall be provided after considerable numbers are 
available next year.

PROCESS PROFICIENCY SURVEY 

With a view to collecting data from mills pertaining 
to the process and product quality to be used for 
updating the SITRA Norms, SITRA has been 
collecting the information through questionnaire. 
So far data have been received from 152 mills.  
Preliminary data entry work for analysis of the data 
is currently under progress.

CONVERSION OF FIBRE TO YARN & 
YARN TO FABRIC  

INFLUENCE OF COMBING OF POLYESTER 
/ COTTON BLENDED MATERIAL ON YARN 
Q U A L I T Y  C O M P A R E D  T O  T H E  
TRADITIONAL PROCESSES

Towards overcoming the disadvantages of the 
existing blending methods of polyester and cotton, 
SITRA has conducted a detailed stduy with a new 
approach of combing the blowroom blended 
polyester/cotton material.  

 Process flow chart for the new approach 

Blended combing method (blending of - carded 
cotton fleece with polyester in blowroom and 
processing  through combing process) is shown in 
Figure 1.
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Blow Room blending

By blended combing

 Materials and methods

For the trials, Ne 40 yarns with two different TPI 
(hosiery and warp) and with two different denier 
polyester fibres were produced using two different 
blending methods, viz,

i. Normal blending method (blending of combed 
cotton fleece with polyester in blowroom)

ii. Blended combing method ( carded 
cotton fleece with polyester in blowroom and 
processing  through combing process)

Two types of polyester i) normal polyester fibre- 
1.0D X 38mm and ii) micro denier polyester fibre- 
0.8D X 34mm were used in these trials.  The 
commercially popular blend proportion of 67% 
polyester and 33% cotton was maintained in all 
these trials. 

blending of 

Yarns were tested for the following 
characteristics:

SIndex of blend irregularity
STensile behaviour
SEvenness and imperfections
SYarn hairiness
SClassimat infrequent yarn faults

    

Fibre quality attributes  
Normal Micro denier

polyesterpolyester

Fibre denier  1.00  0.8

Fibre length in (mm)  38  34

Fibre tenacity (g/d)  5.60  5.85

Fibre   elongation (%)  20.20  24.67

T10 (g/d)  4.3  4.82

Fibre crimp (crimps per inch) 11 12

The polyester fibre was processed with S6 Cotton 
in 67/33 blend ratio. The major cotton quality 
attributes used for the above blending are given in 
Table 3.

Figure 1  Process flow in the Blended combing 
method
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The major fibre quality attributes of normal and 
micro denier polyester fibres are given in Table 2.

Table 2 Quality attributes of normal and micro 
denier polyester fibre samples  

Table 3   Quality attributes of Sankar 6 cotton 
used in this study 

Fibre quality attributes Values

2.5 % Span Length (mm)

 

29.39  

Micronaire (ìg/inch)   4.0  

Uniformity  ratio (%)  46.5  

Bundle strength  in (g/tex)

 

22.4  

Fibre  elongation (%)
 6.2

 

Results and discussions

Blend homogeneity in yarns

The Index of Blend Irregularity (IBI) is a measure for 
assessing the degree of randomness of the 
constituent fibres in the yarn cross section. 
Generally, this index is calculated to find out the 
variation in the blend proportion against the 
theoretical value for random mixing. Index of Blend 
Irregularity (IBI)* was calculated for the yarns from 
the two blending methods for both the polyester 
blends under consideration (Table 4).

Table 4  Blend Irregularity in yarns

S.
 no

 

Parameters
 

1.0 D X 38mm poly /S6 0.8 DX 34mm poly /S6 

cotton blends (67/33) cotton blends (67/33)

Normal 

blending

Blended 

combing

Normal 

blending

Blended 

combing

1 Index of blend irregularity* 1.5 1.31 1.32 1.20

- (Hosiery) - (Warp)

*For complete randomness, IBI has a value equal to unity.

card
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Blended combing method has shown an 
improvement in blend the homogeneity by 9% to 
13% as compared to normal blending.  This is 
expected to reduce yarn strength variation and 
shade variation in dyed fabrics.

 Yarn evenness and imperfections

Between normal blending and blended combing, 
there is a reduction of 70% to 80% in normal 
imperfections for warp counts and 80% to 90% for 
hosiery counts.  There is also a reduction of 70% to 
75% in extra sensitive imperfections for warp 
counts and 75% to 80% for hosiery counts.  

Evenness and imperfections of different yarns 
produced (using the two blending methods) are 
given in Figures 2, 3 and 4 for normal polyester as 
well as micro denier polyester.

Figure 2 Unevenness U%

Figure 3  Total normal imperfections/km

Figure 4   Total extra sensitive imperfections/km

Tensile behavior of yarns

The yarn tenacity and elongation% of two blending 
processes for normal polyester as well as micro 
denier polyester are given in Table 5.
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Table 5  Tensile behavior of yarns - 40s P/C

 

RKM (g\tex)

RKM CV%

Yarn Elongation (%)

Elongation CV%

CSP

Count CV%

21.38

 

23.91

 

23.50 25.06

 

23.03

 

24.57

 

24.02

 

25.39

10.64

 

13.16

 

8.83 7.93 8.63

 

10.27

 

8.30

 

8.38

9.26

 

9.80

 

9.97 10.36 8.47

 

8.95

 

8.62

 

9.02

9.30

 

9.04

 

7.27 7.42 8.01

 

7.05

 

7.66

 

6.78

3590

 

3668

 

3769 3914 3795

 

3808

 

3960

 

3935

1.73

 

1.8

 

1.46 1.41 1.63

 

1.70

 

1.48

 

1.40

S .
 

no.

 Yarn tensile

 particulars
 

1.0 DX38mm poly/ S6 cotton blends 

(67/33)
 

0.8 DX34mm poly / S6 cotton blends 

(67/33)

Normal Blending

 

Blended Combing

 

Normal Blending Blended Combing

Hosiery

 

Warp Hosiery

 

Warp Hosiery Warp Hosiery Warp

1

   

2

   

3

    

4

5

6

Note: Strength improvement in blended combing is significant at 95% confidence level
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The strength of the yarns produced by blended 
combing improved by 4.8% to 10% with 1.0D 
polyester blend and 3.3% to 4.3% with 0.8D 
polyester blend as compared to the normal blow 
room blending.  

 Hairiness behaviour of blended yarns

The hairiness of yarns produced (40s P/C hosiery / 
warp) using the two different blending methods are 
given in Figures 6 and 7 for normal polyester as well 
as micro denier polyester.

While using blended combing method for normal as 
well as micro denier polyester, the hairiness levels 
have reduced for both warp and hosiery yarns 
considerably. In the case of normal polyester 
blends, a reduction of 14% in hairiness index was 
noticed for both warp and hosiery yarns. And in the 
case of Zweigle S3 hairiness, around 35 % to 55% 
reduction was noticed for hosiery and warp counts 
respectively. In the case of micro denier polyester 
blends, there is a reduction of around 9% in 
hairiness index for both warp and hosiery yarns. 
And in the case of Zweigle S3 hairiness, around 
25% reduction was noticed for hosiery as well as for 
warp yarns. 

Figure 5   Yarn hairiness index (H)

Figure 6   Zweigle hairiness S3 values
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Classimat faults

Infrequent yarn faults as measured as by Uster 
classimat 5 system for the blended yarns are given 
in Table 6.

Table 6   Infrequent yarn faults - 40s P/C

Total NSL faults
(std classes)*

Total long thin 

faults (H1+H2+I1+I2)

472

 

327

 

249 218

 

409

 

391

 

305

 

303

101

 

48

 

36 15 70

 

55

 

46

 

49

S.
 

no.

 Uster Classmate 5

results

 

1.0 DX38mm poly/ S6 cotton blends 

(67/33)
 

0.8 DX34mm poly / S6 cotton blends 

(67/33)

Normal Blending

 

Blended Combing

 

Normal Blending Blended Combing

Hosiery

 

Warp Hosiery

 

Warp Hosiery Warp Hosiery Warp

1

2

* A1+A2+A3+A4+B1+B2+B3+B4+C1+C2+C3+C4+D1+D2+D3+D4+E+F+G

Using blended combing method for normal as well 
as micro denier polyester, the classimat levels were 
seen to decrease for both warp and hosiery yarns 
considerably. In the case of normal polyester 
blends, there was a reduction of 33% to 47% in the 
total NSL faults. In case of long thin faults, around 
65% reduction was noticed for both warp and 
hosiery yarns when compared with normal 
blending method.

In the case of micro denier polyester blends, a 

reduction of 25% in total NSL faults and 10% to 35% 
in long thin faults was noticed when compared with 
the normal blending method. 

Yarn body outlier measurement by using 
Classimat 5

Yarn body outlier charts of 40s P/C yarn with normal 
as well as micro denier polyester for normal 
blending and blended combing trials were 
compared.
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While using blended combing method for normal as 
well as micro denier polyesters, the yarn body 
levels were seen to decrease for both warp and 
hosiery yarns. This indicates an improvement in the 
compactness of yarn structure while using blended 
combing method. At the same level of NSL  clearer 
setting in auto coner will result in a lower level of 
clearer cuts in the case of blended combed yarns 
when compared with normal combed yarns.

Conclusions

Ø

Ø

Ø The strength of the yarn produced by blended 
combing has shown an improvement of  4.8% 
to 10% with 1.0D polyester blend and 3.3% to 
4.3% with 0.8D polyester blend.  

Ø While using blended combing method for 
normal as well as micro denier polyester, the 
hairiness levels were seen to reduce for both  
warp and hosiery yarns considerably. In the 
case of normal polyester blends, a reduction of 
14% in hairiness index was noticed for both 
warp and hosiery yarns. And in the case of 
Zweigle S3 hairiness, around 35% and 55% 
reduction was noticed for hosiery and warp 
counts respectively. In the case of micro denier 
polyester blends, there is a reduction of around 
9% in hairiness index for both warp and hosiery 
yarns. And in the case of Zweigle S3 hairiness, 
around 25% reduction was noticed for both 
hosiery as well as for warp yarns. 

Ø Using blended combing method for normal as 
well as micro denier polyester, the classimat 
levels were seen to decrease for both warp and 
hosiery yarns considerably. In the case of 
normal polyester blends, there was a reduction 
of 33% to 47% in total NSL faults. In the case of 
long thin faults, around 65% reduction was 
noticed for both warp and hosiery yarns when 

Blended combing has shown an improved 
blend homogeneity by 9% to 13% as compared 
to normal blow room blending.  This is expected 
to reduce the yarn strength variations and 
shade variations in dyed fabrics.

Between blow room normal blending and blow 
room blended combing, there is a reduction of 
70% to 80% in normal imperfections for warp 
counts and 80% to 90% for hosiery counts.  
There is also a reduction of 70% to 75% in extra 
sensitive imperfections for warp counts and 
75% to 80% for hosiery counts.  

compared with normal blending method.

 In the case of micro denier polyester blends, a 
reduction of 25% in total NSL faults, 10% to 
35% in long thin faults were noticed when 
compared with the normal blending method. 

Ø While using blended combing method for 
normal as well as micro denier polyesters, the 
yarn body level were seen to decrease for both 
warp and hosiery yarns. This indicates an 
improvement in the compactness of yarn 
structure while using blended combing method. 

A NEW APPROACH ON STUDY OF TWIST 
CONTRACTION LEVELS IN MODERN RING 
SPINNING PROCESS 

In the manufacturing of staple fibre yarns, twist is 
inserted into the fine strand of fibres to hold the 
fibres together and impart the desired properties to 
the spun yarns. Without twist, the fine strand of 
fibres would be very weak and of little practical use. 
A change in the level of twist also changes many 
yarn properties, such as strength and softness. 
Twist may be defined as the spiral disposition of the 
components of a thread, which is usually the result 
of relative rotation of the two ends. Twist is 
generally expressed as the number of turns per unit 
length of yarn, e.g. turns per inch (tpi), turns per 
metre (tpm), etc.

The twist in the yarn can be either in the ‘Z’ direction 
or ‘S’ direction, depending on the orientation of the 
surface fibre in relation to the yarn axis.
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Because of the twist in a yarn, the fibres on the yarn 
surface take a roughly helical configuration around 
the yarn. When the yarn is under tension, these 
surface fibres are also under tension. However, 
because of the helical configuration, part of the 
tension is diverted radially, which creates a radial 
pressure.

Twist contraction

When a bundle of parallel fibres is twisted, the 
distance between the two ends of a fibre will 
decrease, particularly for fibres near the surface of 
the twisted bundle. As a result, the overall length of 
the twisted bundle is shorter than its length before 
twist insertion. The reduction in length due to twist 
insertion is known as twist contraction. 
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Fibre properties  
Carded  Combed  

20 Ne  40 Ne  60 Ne  40 Ne  80 Ne

UQL (W) mm  27.0  30.7  30.4  31.2  34.5

5% length mm  
32.6

 
35.7

 
35.2

 
36.7

 
40.5

SFC%(n)
 

28.7
 
27.4

 
24.4

 
16.5

 
9.9

Fineness (Millitex)
 

173
 
159

 
160

 
163

 
152

 

Table 7 Quality attributes of raw material

The trials were carried out as per experimental plan 
given in Table 8. 

Table 8  Experimental plan

Particulars
 

No.of  
counts

 

Compact 

system  

Non -

compact 

system  

No.of 

TMs

No.of  

spindle 

speeds

No. of 

trials

TM based trials
 Carded (20Ne)

 

1

 

-

 

1

 

4 1 4

Carded (40 Ne, 60 Ne)

 

2

 

1

 

1

 

4 1 16

Combed (40 Ne, 80 Ne)

 

2

 

1

 

1

 

4 1 16

Spindle speed based trials

 

Carded (20Ne)

 

1

 

-

 

1

 

1 2 2

Carded (40 Ne, 60 Ne) 2 1 1 1 2 8

Combed (40 Ne, 80 Ne) 2 1 1 1 2 8

Total number of trials 54

The studies were conducted on a LMW LR6/S pilot 
ring frame having P 3-1 drafting with Suessen 
compact system under identical conditions. The 
important process parameters are given in Table 9.
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The study was carried out to estimate the yarn 
contraction based on yarn diameter, linear density 
of yarn, number of fibres in yarn cross section, twist 
multiplier and spindle speed. It covers three 
different carded counts and  two combed counts 
spun using both compact and non-compact 
systems. The fibre properties such as length, 
micronaire and short fibre content may influence 
twist flow in to the yarn structure and hence yarn 
contraction.

 Materials and methods

To perform the study, three carded counts (20 Ne, 
40 Ne and 60 Ne) and two combed counts (40 Ne, 
80 Ne) were spun from different varieties of 100 % 
cotton raw materials. All samples were processed 
on both compact and non–compact systems with 
identical machine conditions and with 4 different 
twist multipliers for carded and combed counts. The 
major fibre quality attributes of finisher draw frame 
sliver of the above counts were measured using 
AFIS PRO2, and the results are given in Table 7. 

Table 9  Process parameters in ring frame

Parameters
 

Carded  Combed

Non -

compact

 

(Compact / Non

-compact)
 

(Compact/Non
-Compact)

Count (Ne)

 

20

 

40

 

60

 

40 80

Twist Multiplier 

 

3.5, 4.0, 

5.0,6.5

 

3.5, 4.0, 

5.0,6.5

 

3.5, 4.0, 

5.0,6.5

 

3.5, 4.0, 

5.0,6.5

3.5 , 4.0, 

5.0,6.5

Avg. spindle speed (rpm)

 

16500

 

16500

 

16500

 

18000 18000

Max. spindle speed (rpm)

 

20000

 

20000

 

20000

 

22000 22000

Min. spindle speed (rpm) 12000 12000 12000 12000 12000

Traveller 3/0 9/0 12/0 9/0 18/0

Spacer (mm) 4.5 3.5 3.0 3.5 2.5

In order to find the diameter values, the yarn 
samples were tested in Uster tester 4-SX with OM 
module. 

Results and Discussions

Twist contraction varies in the carded and combed 
processes as well as in compact and non-compact 
systems. The major influencing factors of yarn 
contraction are spindle speed, twist multiplier, 
number of fibres in yarn cross section and yarn 
count. Further, the yarn diameter differs between 
non-compact and compact yarns as well as 
between combed and carded yarns. 

 Effect of twist multiplier on yarn contraction %

Yarn contraction is directly proportional to twist 
multiplier. Irrespective of the yarn count, an 
increase in twist multiplier shows an increase in the 
yarn contraction and vice versa.  Figure 7 depicts 
an increasing trend of yarn contraction with the 
increase in twist multiplier for carded non - compact 
yarns. Similar trends were obtained for carded 
compact as well as combed compact and combed 
non - compact yarns. 

Figure 7 Effect of Twist multiplier on yarn 
contraction %



16

When spinning non-compact yarns at 3.5 TM, the 
yarn contraction was found to be on negative side 
(i.e. elongation) because of an uncontrolled stretch 
between the lappet eye and the package, 
irrespective of counts. At TM exceeding 4.0, twist 
contraction increases with the increase in TM. 

Effect of yarn count on yarn contraction%

Yarn contraction decreased as the count became 
finer. For carded counts, the absolute value of yarn 
contraction reduced from 0.15% to 1.38% in non 
compact yarns and from 0.6% to 1.4% in compact 
yarn counts in Ne 40 and Ne 60 respectively.  In the 
combed counts, the absolute values of yarn 
contraction reduced from 0.5% to 2.5% in non-
compact yarns and from 1.1% to 2.1% in compact 
yarn counts in Ne 40 and Ne 60.

Effect of yarn compacting on yarn contraction

Fibre strand width at delivery nip of front rollers 
determines the extent to which the twist flows to the 
nip and size of the spinning triangle. If the strand 
width is reduced, the spinning triangle diminishes 
and the twist flows right up to the nip, which in turn 
increases the compactness of the yarn. 

Yarn contraction (absolute values) increased by 2% 
to 3.5% as the TM is increased in compact yarns 
compared to the non-compact yarns irrespective of 
the process (combed or carded).  With compacting, 
all the fibres tend to move towards the core and due 
to the reduction of spinning triangle, the twist flows 
uniformly.  Further, the inter-fibre friction increases 
with compacting, which in turn reduces the stretch 
between the lappet eye and the package. Figures 
8(a) & 8(b) clearly shows the difference in yarn 
contraction between the compact and non-
compact yarns for both carded and combed 
processes respectively.  However, with the non-
compact yarn at 3.5 TM, the yarn contraction was 
found to be on the negative side (i.e. elongation) 
because of stretch between lappet hook and 
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(a)

(b)

 Figure 8  Effect of compacting on yarn 
contraction

Effect of combing process on yarn contraction

The combed yarn gives a higher yarn contraction 
compared to the carded yarn. The improvements in 
fibre mean length, uniformity and reduction in short 
fibre content contribute to the uniform twist flow to 
the yarn in combed counts resulting in a better 
binding of fibres. This reflects in higher yarn 
contraction compared to carded yarn as shown in 
Figure 9. The same trend was observed in both 
compact and non-compact yarns.

Figure 9  Effect of combing process on yarn 
contraction

Effect of yarn diameter on twist contraction 

Yarn diameter for non- compact yarns was 20% to 
30% higher than those of compact yarns. The yarn 
diameter gets reduced with the increase in the 
spindle speed in both compact and non compact 
yarns.  This is due to better fibre orientation at 
higher yarn tension in the balloon zone.  Similarly, 
with increase in the twist multiplier, the yarn 
diameter gets decreased due to better binding of 
the fibres.  However, the yarn contraction reduces 
with the increase in spindle speed and vice versa 
for twist multiplier.  

package occurring due to less binding of fibres, 
irrespective of yarn count.
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Effect of spindle speed on yarn 
contraction 

With the increase in spindle speed (from 12000 rpm 
to 22000 rpm) in the combed counts, the absolute 
yarn contraction decreased by 1.1% to 1.7% in non 
compact yarns and in the case of compact yarn it 
had reduced by 2.45% to 2.65%. In the case of 
carded counts, when the spindle speed was 
increased from 12000 rpm to 20000 rpm, the yarn 
contraction fell by 1.75% to 2.2% in non compact 
yarn and 1.2% to 2.1% in compact yarns. These 
results clearly indicate that there is an uncontrolled 
stretch between the front roller and the package, 
due to an increase in the balloon tension with 
increase in spindle speed.  This has resulted in the 
reduction of yarn contraction with increase in 
spindle speeds.  

Prediction Formulae

Prediction formulae for yarn contraction

Yarn contraction directly influences the production 
efficiency of the ring frame.  Hence, calculating the 
yarn contraction is of much importance.  As the yarn 
properties are fairly related to the fibre properties, 
process (carded or combed), machine type/system 
(compact or non-compact), as well as the speed 
and twist, it is necessary to derive an expression to 
estimate the twist contraction in yarns for compact 
and non-compact yarns as well as carded and 
combed processes.

Prediction equations have been derived for 
different types of yarns. 

Combed yarn contraction

A high correlation of 0.989 between actual and 
predicted values was observed for combed 
compact yarns and a correlation of 0.958 is 
observed for combed non-compact yarns. For 
combed counts, the number of fibres in yarn cross 
section has been taken into consideration to predict 
the yarn contraction 

The prediction equation for yarn contraction % for 
combed compact yarn 

-4
=100-{-1.665 x TM + (2.912 x10 ) x SS + 51.042 x   

-2
YD - (9.13 x10 ) x NF + 96.691}

Yarn Contraction % for combed non-compact yarn
 

-4
=100-{-0.682 x TM + (2.002 x10 ) x SS + 141.825   

x YD – 0.203 x NF + 88.605}
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where

YD –Yarn diameter (mm)
 C- Count (Ne)
TM- Twist multiplier
SS –Spindle speed (rpm)
NF- Number of fibres in yarn cross section

The prediction equation for 

Carded yarn contraction

A high correlation of 0.984 between actual and 
predicted values for carded compact yarns and a 
correlation of 0.961 for carded non-compact yarns 
was observed. For carded counts, the count has 
also been considered to predict the yarn 
contraction. 

Yarn contraction % for carded compact yarn 

-4
=100-{-1.967 x TM + (2.807 x 10 ) x SS + 29.974 x 
YD + 0.109 x C + 89.611}

 
-4

=100-{-2.404 x TM + (2.962 x 10 ) x SS + 13.112 x 
-2

YD + (8.076 x 10 ) x C + 98.025}

Yarn contraction % for carded non-compact yarn

 Prediction of yarn diameter

Yarn diameter has a critical bearing on the twist 
contraction.  Yarn diameter was measured using 
the Uster Tester 4SX. However, checking with the 
instrument is not possible every time. Moreover, if 
the yarn contraction for a count to be spun is to be 
calculated, the corresponding yarn diameter also 
needs to be determined. Hence, an attempt was 
made to derive a formula for calculation of yarn 
diameter.  The diameter varies for the same count 
depending on the TM, spindle speed and type of 
spinning such as compact and non-compact.  
Hence, to estimate the yarn diameter the prediction 
is developed based on twist per inch, spindle speed 
and yarn count. 

Yarn diameter prediction for combed counts

A high correlation of 0.977 was observed between 
actual and predicted values for combed compact 
yarn diameter and a correlation of 0.951 was 
observed for combed non-compact yarn diameter.  

Yarn diameter for combed compact yarn in (mm)

-6 -3
 = 0.273-(1.18x10 ) x Spindle speed-(1.18x10 ) x 

-3
TPI – (1.01x10 )) x Count 

The prediction equation for 
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Yarn diameter for combed non-compact yarn in mm

-3
 = 0.287-(3.28x10-7) x Spindle speed-(1.48x10 ) x 

-3
TPI – (1.12x10 )) x Count 

Yarn diameter prediction for carded counts

A high correlation of 0.968 was observed between 
actual and predicted values for carded compact 
yarn diameter and a correlation of 0.950 was 
observed for carded non-compact yarn diameter. 

The prediction expression for yarn diameter for 
carded compact yarn in (mm)

-7 -3
 = 0.366-(3.75x10 ) x Spindle speed-(2.14x10 ) x 

-3
TPI – (2.07x10 ) x Count 

Yarn diameter for carded non-compact yarn in mm

-6 -3
= 0.350-(1.09x10 ) x Spindle speed-(1.80x10 ) x 

-3
TPI – (2.01x10 ) x Count 

Conclusions

1. Yarn contraction increases with the increase in 
the TM level. However at a TM of 3.5, yarn 
contraction is seen to be negative in non-
compact yarns of combed as well as carded 
processes. The yarn contraction was found to 
be less in non-compact yarns as compared to 
compact yarns.   

2. Compacting process increases the yarn 
contraction due to a reduction in the spinning 
triangle, and the twist flow up to front roller nip 
gives better binding of fibres.

3. With a reduction in number of fibres in yarn 
cross section, the yarn contraction becomes 
lower due to the less number of fibres in 
twisting and the higher length fibres distributing 
the twist flow to the yarn structure.

4. Spindle speed has a significant influence on 
the estimation of yarn contraction %. From the 
trials, it becomes evident that there is an 
uncontrolled stretch of yarn between the front 
roller and the bobbin. This increases with the 
increase in spindle speed and yarn tension.  
Because of these reasons, there is a no 
contraction at all at low TMs in carded counts 
and at high speeds rather it shows a slight 
increase in length.  But when compacting is 
done, there is only a reduced contraction at 
lower TM. Overall reduction in absolute values 
of contraction in the range of 1.1% to 2.65% 

was observed between lower spindle speeds to 
higher spindle speeds.

 
5. The short fibre content also influences yarn 

contraction %. Combed yarn has better twist 
insertion and binding of fibres compared to the 
carded process. It may be due to the lower 
short fibre content, better uniformity and good 
fibre length distribution.

6. The yarn contraction calculated using the 
prediction formula correlates well with the 
actual contraction measured using the length 
measuring method.

7. For prediction of combed yarn contraction 
prediction, the number of fibres in the yarn 
cross section is a better indicator than the count 
of the yarn. 

8. The yarn diameter prediction using the 
predicted formula correlates well with the 
actual yarn diameter measured using Uster 
tester-4 SX.

9.  Yarn contraction is also influenced by the 
number of fibres in the yarn cross section, fibre 
length, short fibre content and inter fibre 
cohesion etc. Hence, they require further study 
in order to include them in the predicted 

AN INVESTIGATION INTO THE CHANGES 
IN FIBRE QUALITY DURING DRAFTING IN 
COTTON SPINNING 

A significant modification of the ring frame drafting 
arrangement was conceived and the prototype 
manufacturing work is going on.   A number of trials 
have been carried out to validate the results.

From the raw cotton bale to the finisher draw-frame 
sliver stage, the fibre length increases and SFC 
value reduces.  While drafting to lighter mass, there 
are significant fibre damages resulting in reduction 
in UQL and increase in SFC values.  An interesting 
phenomenon occurs at lower break-drafts. In the 
drafted fleece delivered by the front roller, there is a 
reduction in the mean length and an increase in 
SFC. However, as the break-draft is increased, 
there is a significant improvement in the mean 
length and a reduction in SFC.  

The above phenomena perhaps can be attributed 
to the breaking of the twist binding force (at higher 
break drafts), thus allowing for free fibre movement. 
As discussed earlier, any reduction in frictional 
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resistance would reduce the stresses on fibres. 
With closer nip openings, due to more frictional 
contacts, the fibre damages are high. Changes in 
fibre strength and elongation characteristics were 
insignificant for all the drafting parameters studied.

A Patent application has been filed for this 
modification.

INFLUENCE OF PRE-OPENING PROCESS 
IN A CARDING MACHINE ON FIBRE 
QUALITY

Licker-in zone plays a vital role in determining the 
carding quality. A good pre-opening with minimal 
damage to the fibres is required to achieve good 
carding quality and ultimately the yarn and fabric 
quality. 

A study that was carried. out by SITRA  has clearly 
established that there is fibre damage taking place 
in the licker-in zone because of the action of the 
licker-in against the input fibre batt. There are also 
strong indications that ideal pre-opening conditions 
from the perspective of fibre length preservation 
could differ from those required for efficient fibre to 
fibre separation. 

The reduction in fibre mean length and an increase 
in short fibre content in the fibres collected from the 
licker-in (even at lower licker-in speeds) indicate 
that fibres must be undergoing stresses high 
enough to cause fibre breakages in the licker-in 
zone. The action of the licker-in at the feed 
roller/feed plate nip can be compared to an intense 
milling action; as the fibres are literally stationery as 
compared to the fast moving licker-in surface with 
metallic saw toothed clothing. 

To make the pre opening a gentle one, a 
modification kit of concurrent feed arrangement for 
the conventional feed arrangement cards is 
planned to be developed. Process of identifying a 
suitable industry partner is currently on.   

EFFECT OF COMPACTING SUCTION 
PRESSURE ON YARN QUALITY FOR 
DOWNSTREAM PROCESSING 

Ring spun yarn is generally considered to be a yarn 
with poor integration of many fibres and therefore 
those fibres make only a partial contribution to the 
yarn's strength. If the fibres are completely 
integrated into the yarn structure, then both the yarn 
strength and elongation can be further enhanced. 
The improvement in the integration of fibres in the 
yarn can be achieved by reducing the spinning 
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triangle. I the spinning triangle, there are different 
lengths of the path of the inner and outer fibres that 
form the yarn.

If the spinning triangle is too short then the fibres on 
the edge must be strongly deflected to bind them in. 
This is not possible with all fibres. While some  
fibres on the edges may escape the twist, a few are 
lost as fly. Thus with shorter triangle, weak points 
can result in fewer end breaks.  It can make the yarn 
hairy, with increased chances of fly. On the other 
hand, a longer spinning triangle implies a longer 
weak point and hence more end breaks, at the 
same time resulting in a smoother yarn and less fly 
as compared to shorter spinning triangle.

The compact spinning system to eliminates the 
shortcomings of the spinning triangle at the material 
exit by providing a suction condensing immediately 
after the main drafting. 

The proposed study is an attempt towards 
optimizing the level of suction pressure (controlling 
the spinning triangle) for various yarn counts for 
controlling hair of 4 mm and above, which will affect 
the fabric appearance. Protruding hairs of 1mm, 
2mm and 3mm will be very helpful for weft insertion 
in airjet looms. 

Weaving units report difficulty in processing less 
hairy yarns as weft in air-jet looms and the surface 
roughness is said to affect the air consumption in 
air-jet looms considerably. Mills are over 
engineering the yarns beyond actual requirements, 
thus wasting resources. Ring spinning of a less 
hairy yarn affects the ring traveller life and limits the 
spindle speed as well. Above all, a compact yarn 
affects the comfort properties of the fabric. 

The variation in quantum of air consumption for weft 
insertion in airjet looms with respect to yarn 
hairiness will be studied.

Considering the above, it is planned to produce 
combed compact yarns with the following 
parameters. 

Yarn counts: Combed yarns of 20s, 40s, 
30s,  60s, and 80s 
Compact suction pressure: Mbar of 19, 29, 
and  39
Total number of trials: 15 Trials

Using the yarns as weft, it is proposed to weave 
fabrics on an air-jet loom.  The extent of air 
consumption would be measured using a flow 
meter.

n 
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The following parameters are planned to be studied

· Lea CSP 

· U%, imperfections and fabric appearance 
simulation

· Haireness index and Zweigle S3 value

· Yarn friction

· Classimat faults

· Single yarn strength and elongation

· Pilling resistance of fabric

· Dye pick-up 

· Fabric abrasion resistance

· Fabric appearance

· Fabric comfort properties

Results and discussions

Spinning of yarns have been completed in 40s 
Combed with various compact structural 
processing and the production of the remaining 
yarn counts are in progress. Testing and further 
processing in weaving would be done 
subsequently.

PERFORMANCE CHARACTERISTICS OF 
SEWING THREADS

This study was taken up with the objective of 
investigating the performance characteristics of 
sewing threads with respect to their quality 
characteristics. Interaction with the users (garment 
manufacturers) and the mills producing yarns for 
sewing thread revealed that the two major 
requirements sought by them are a) threads which 
give an uninterrupted sewing & b) threads with 
multiple shades.

Major brands are not ready to share the 
requirements/specifications that they seek from 
their suppliers of grey yarn. There is a gap that 
exists and is unanswered with respect to the quality 
that the mills can achieve with respect to the major 
sewing thread brand holder specifications. With 
respect to the quality of spun polyester sewing 
threads that are presently dominant in the market, 4 
mills have provided data on their quality levels of 
the yarn they manufacture and more data are being 
collected. The general process followed in the 
industry is that the mills supply grey yarn which is 
dyed and finished and is converted to smaller 
packages as per the length required.  Most of the 
spinning mills manufacturing yarn meant for sewing 
threads are interested to know where they stand 

with respect to others in this sector as the 
information available is vague. Major count 
categories available in the market for spun 
polyester sewing threads are 2/49s, 2/63s, 2/55s, 
3/55s, 3/54s, 3/63s, etc.

Some brand holder specifications with respect 
to grey sewing thread spun polyester

Spun polyester sewing thread samples were 
sourced from two major users (garment producers) 
and were analysed for their quality with respect to 
count, RKm, imperfections, TPI, etc.

Property 2/49s  2/63s  2/55s  3/55s  3/54s  3/63s

RKm ±撰37  ±撰36  ±撰37  ±撰38  ±撰38  ±撰37

Total 

imperfections
 

°撰5
 
°撰20

 
°撰8

 
°撰6

 
°撰2

 
°撰3

Hairiness index °撰5.5
 

°撰6.2
 

°撰6.0
 
°撰6.3

 
°撰7.5

 
°撰6.5

Further analyses would be made after receiving 
more data from the mills.

COMPARISON OF KNITTED FABRIC 
PROPERTIES USING CARDED RING, 
COMPACT AS WELL AS ROTOR YARNS 

A rotor spinning unit produces yarns five to ten 
times as much as a ring spinning unit in a unit time. 
In countries with high wage levels, rotor spinning is 
more economical than ring spinning for yarn counts 
up to Ne 40.With more than 8 million rotor spinning 
positions installed worldwide, some 20% of staple 
fiber yarns have already been spun consistently for 
some years. In some countries (e.g. USA, 
Germany) the proportion of rotor-spun yarns is 
already around 50% of total yarn volume. 
Developments in fashion and textile applications, 
as well as developments in spinning machinery 
manufacturing, continue to expand and also 
reposition the range of applications of rotor-spun 
yarns. Rotor spun yarns have established 
themselves firmly in fields of application for woven 
and knitted fabrics.

In many cases, the processing of rotor-spun yarns 
into the end products have actually resulted in 
advantages compared to ring-spun yarns, and has 
led to a higher-quality end products. First of all, 
rotor-spun yarns can be used successfully where 
the specific properties of the rotor-spun yarns 
corresponded closely to the requirements of the 
end products. It is subdivided according to yarn 
count. Mainly denim weaves, trouser fabrics, 
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Fibre quality attributes of the  

dope dyed polyester fibre  
Value  

Fibre denier  1.54  

Fibre length in (mm)  40  

Fibre tenacity (g/d)  5.13  

Fibre elongation (%)  19.56  

T10 (g/d) 4.45  
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sportswear and leisure wear, shirts/blouses and 
underwear are produced in the clothing sector, 
while terry products and upholstery fabrics are the 
main applications for rotor-spun yarns in the home 
textiles sector. Socks and sweaters in the clothing 
sector, sheets and upholstery fabrics in the home 
textile sector, textile backing for emery cloth or for 
awnings and roller sun blinds in technical 
applications are some of the uses of rotor spun 
yarns.

Fibre quality parameters

Polyester fibres with MCU 5 Cotton in 60/40 blend 
and 40/ 60 blend ratios were processed in ring, 
compact ring and OE spinning systems. The major 
fibre quality attributes of dyed polyester fibre is 
given in Table 10. 

Table 10   Quality attributes of dope dyed 
polyester fibre sample

The major cotton quality attributes used for the 
above blending is given in Table 11.

Fibre quality attributes  Value

2.5 % span length (mm)  29.0

Micronaire (µg/inch)  3.7

Uniformity ratio (%)  46.5

Bundle strength (g/tex)  22.8

Fibre elongation (%)  5.1

24s P/C carded yarns were produced in SITRA's 
pilot mill with 3 different spinning systems (Ring, 
compact ring and rotor).  Different TM levels were 
maintained for different systems so as to achieve 

an uniform yarn diameter. Yarn diameter was 
measured using image analyzer technique and it 
was observed that the yarn diameter produced 
were similar in all three systems, with the choice of 
right twist multipliers. 

Lint shedding propensity of ring, compact ring 
and rotor yarns

Around 25% of all the faults occurring during 
knitting process can be traced directly back to the 
incidence of lint/fibre fly 

  

The tendency of a yarn to shed fly or lint during 
knitting or other mechanical processes can be 
termed as “Lint Shedding Propensity” (LSP).  High 
speed knitting technology has also created the 
potential for high lint shedding. Constant Tension 
Transport (CTT) instrument, available at SITRA, 
was used 

.  The instrument was run at 360 m/min. 
For measurement of yarn hairiness both Uster UT4 
and Zweigle G565 testers were also carried out.

fibre accumulations that 
are  picked up by the incoming yarn leading to 
jamed needles, breakage of yarn or the needles 
and thus  deteriorate the fabric appearance. 

 

for assessment of lint shedding 
propensity

Figure 10   Lint generation attachment

Table 11 Quality attributes of the cotton selected 
for the study
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The LSP, Yarn abrasion and hairiness of the P/C 
blended ring, compact and OE yarn samples are 
given in Table 12.

The LSP of the yarns produced by rotor spinning 
when compared with compact yarns was by about 
68% lower for 40/60 blends and about 73%  lower 
for 60/40 blends. The LSP of the yarns produced by 
ring spinning was higher by around 75% when 
compared with rotor yarns for both the blends. It is 
clear that the wrapper fibre structure exhibits lower 
level of lint generation levels during knitting when 
compared with the spiral twist structure.

Yarn diameter of blended yarns

The TM levels were kept different for different 
systems to achieve a similar yarn diameter.   Yarn 
diameter was measured using image analyzer 
technique and it was found to be same with all the 
three systems. 
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Yarn abrasion of blended yarns
 
Yarn abrasion was tested by yarn abrasion tester. 
The total number of cycles / strokes required to 
break the yarn specimen was measured. The 
abrasion of the yarns produced by compact 
spinning when compared with rotor yarns was by 
about 20%  lower for 40/60 blends and 38% lower 
for 60/40 blends. The abrasion resistance of the 
yarn produced by ring spinning when compared 
with rotor yarns was  27% lower for 40/60 blends 
and 58% lower for 60/40 blends. In general, when 
the proportion of polyester increased, the number 
of abrasion cycles also increased for all the 
spinning systems. 

Hairiness behaviour of blended yarns

The hairiness of the yarns produced by compact 
spinning, when compared with rotor yarns, was 
13% higher for 40/60 blends and 23% higher for 
60/40 blends. The hairiness of the yarn produced 

Table 12  LSP, Yarn abrasion and hairiness of P/C blended ring, compact and OE yarn 

                                                                                                                    Samples : 24s P/C

Yarn quality 

attributes 
40/60 P/C blends 60/40 P/C blends 

Type of Yarn  
Ring 

yarn 

Compact 

yarn 

Open End 

yarn 
Ring yarn 

Compact 

yarn 

Open End 

yarn 

TM levels 3.2 3.0 5.0 3.2 3.0 5.0 

Yarn dia (mm) 0.28 0.28 0.25 0.27 0.25 0.24 

Yarn abrasion  820 910 1130 454 600 1043 

LSP (mg\kg) 390 309 97 357 300 80 

Yarn friction (m) 0.23 0.20 0.21 0.23 0.23 0.21 

Hairiness value  

(H index) 4.71 3.88 3.30 5.81 4.63 3.57 

 

(cycles)
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Yarn quality

 

attributes

 

40/60 P/C blends

 

60/40 P/C blends

Type of Yarn

 

Ring Ring 
yarn yarn

 

Compact 
yarn

 

Open End 
yarn

 
 

Compact 
yarn

Open End 
yarn

Count CV% 

 

1.25

 

1.14

 

2.07

 

1.10

 

1.17 0.92

Strength CV (%)

 

3.75

 

4.70

 

6.50

 

3.92

 

3.70 5.8

Yarn CSP

 

3637

 

3842

 

2228

 

2471

 

2770 2013

1. Evenness (U%)

 

10.02

 

9.90

 

10.01

 

11.46

 

11.18 10.60

2.Normal 

imperfections / km

 
    

Thin  –

 

50% 

 

0

 

0

 

10

 

2

 

1 6

Thick +50%

 

59

 

67

 

25

 

212

 

210 31

Neps +200%

 

97

 

108

 

96

 

268

 

293 212

Total
 

156
 

175
 

131
 

482
 

504 249

3. Extra sensitive 
imperfections / km

 

    

Thin – 40% 27 19 159 109 80 192

Thick +35% 420 418 273 1018 972 409

Neps +140% 380 407 730 1082 1098 1200

Total 827 844 1162 2209 2150 1801

Hairiness value 

(H index)

4.71 3.88 3.30 5.81 4.63 3.57

Zweigle S3 values 1642 1050 1010 3308 2007 2080

by ring spinning, when compared with rotor yarns, 
was by about 30% higher for 40/60 blends and 38% 
higher for 60/40 blends. The other major quality 
attributes of the P/C blended ring, compact and OE 
yarn samples are given in Table 13.
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 Yarn imperfections 

Yarns imperfections (thin places, thick places and 
neps) were estimated using UT5 Instrument at 
normal sensitivity levels (thin places – 50%, thick 
places +50% and Neps +200%) and extra 
sensitivity levels (thin places – 40%, thick places 
+35% and Neps +140%). Normal imperfections as 
well as extra sensitive imperfections were lower in 
rotor yarns in comparison with ring and compact 
blended yarns. 

 Tensile behavior of yarns

The CSP of the yarns produced by compact 
spinning, when compared with rotor yarns, was 
42% higher for 40/60 blends and 27% higher for 
60/40 blends. The CSP of the yarn produced by ring 
spinning, when compared with rotor yarns, was 
36% higher for 40/60 blends and 18% higher for 
60/40 blends.

Comparison of fabric dyeing behavior, pilling 
and bursting strength

The yarn samples were knitted, scoured & dyed 
under identical conditions with Remazol black B in 
4% depth for cotton component. The dyed samples 
were tested for K/S value (strength of dyeing) using 
spectrophotometer.  The dyeing behavior of both 

Table 13  Major quality attributes of the P/C blended ring, compact and OE yarn samples 
                                                                                                                  

24sP/C
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Fabric  quality 

attributes

 

40/60 P/C blends  60/40 P/C blends

Type of Yarn

 
Ring Ring 
yarn yarn

 

Compact 
yarn

 

Open End 
yarn

 
 

Compact 
yarn

Open End 
yarn

K/S values

 

99

 

96

 

100

 

99

 

98 100

Fabric pilling grade

 

1H

 

2H

 

2H

 

1H

 

2H 3H

Fabric bursting 
strength ( Kgs/sq.cm) 8.2 9.0 6.35 7.8 8.2 6.3

Pilling of fabrics made out of rotor yarns shows 
better performance than those of ring and compact 
yarn fabrics. Among the compact yarn and ring yarn 
fabrics, the compact yarn fabrics show less pilling. 
This may be due to wrapper fibres present in the 
rotor yarn body and because tight wrappers tend to 
withstand the pilling force.  The dye uptake for ring, 
compact and rotor yarn fabrics are similar when 
processed in identical dyeing as may be observed 
from the colour strength (K/s) values. The yarn 
diameter of all the above 3 structures were more 
are less same and hence the absorbency levels 
were also same. 

The bursting strength of the fabrics produced by 
compact spinning, when compared with fabrics 
made out of rotor yarn,  was 47% higher for 40/60 
blends and 33% higher for 60/40 blends. The 
bursting strength of the fabrics produced by ring 
spun yarns, when compared with fabrics made out 
of rotor yarns, was 23% higher for 40/60 blends and 
19% higher for 60/40 blends.

STUDIES ON A NEW FIBRE LENGTH 
T E S T E R  T O W A R D S  P R O C E S S  
OPTIMISATION IN PROCESSING OF 
SYNTHETICS AND THEIR BLENDS

No instrument is available presently to check the 
fibre damage and short fibre content in synthetic 
and blended materials. A new fibre length tester by 
name “Length control LCT” introduced by 
Trutzschler is most suitable for this type of analysis. 
Cotton and manmade fibres in sliver form from 
cards, draw frames and combers in all common 
linear densities can be tested on this machine. The 
fibre length measuring system is based on a 
modified fibrograph principle. The sliver is clamped 
in the middle and the fibres protruding from both the 
sides of the clamp are combed. An optical sensor 
measures the fibre mass with reference to the 
distance to the clamp. A monochrome digital CCD 

line scan camera is used to scan the tapered fibre 
beard.

Length control LCT instrument provides the four 
measurements viz,

i. Upper length
ii. Fibre hooks
iii. Short fibre content
iv. Staple  gradient

The upper length is equivalent to 2.5% span length 
derived directly from the fibrogram curve 
(measurement obtained in HVI test system). Short 
fibre content % is equal to the short fibre amount 
with AFIS SFC (n). Short fibre content is particularly 
useful in assessing the carding intensity. The staple 
gradient is equal to the uniformity ratio of the staple 
of HVI. A lower staple gradient means higher fibre 
damage.

The fibre hooks are measured by bi–directional 
scanning of the fibre beard. It relates to the 
percentage loss of fibre length due to the presence 
of hooks (leading, trailing & bi – directional) in the 
sliver. The schematic representation of the 
instrument is given in Figure11.
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blended yarn fabric samples made by using 24s 
P/C are given in Table 14.

Table 14   Fabric properties of P/C blended ring, 
compact and OE yarn samples (24sP/C)

Figure 11 Schematic diagram of length control 
LCT instrument

The sliver is fed manually into the instrument and 
thus into the drafting system (2). The clamp (3) 
grasps the sliver and moves to the combing rolls (4) 
which then comb out the fibre beard. Next, the 
clamp moves to the straightening unit (5) with the 
sample and then to the camera.
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It measures the fibre beard on both sides up to 0.2 
mm from the clamp. The evaluation of the 
measurement with additional information on 
parallelism and fibre hooks are shown on the 
display screen (1). The fan (8) generates the 
necessary negative pressure to convey the sample 
and dispose it of in the waste container (9). The 
integrated compressor (7) supplies compressed air 
to the pneumatic components of the instrument.

Objective measurement of fibre hooks in card sliver 
is useful towards optimising roller settings in the 
draw frame. The presence or otherwise of hooks in 
a sliver and their extent can be taken as an indicator 
of the extent of fibre orientation in the sliver.

In a roller drafting process, removal of hooks 
present in the feed material will be maximum at 
optimal roller distance settings. Hence, optimum 
roller setting is one where the “% fibre hooks” in the 
delivered sliver is minimum.

SITRA has conducted many case studies to 
evaluate the usefulness of hook measurement as 
well as length measurement in cotton, synthetic 
and blends at slivers using the length control LCT. 
The LCT can be used not only for the assessment of 
the processes but also for the following

ØParticularly useful in assessing the carding 
intensity on the shop floor in a relatively 
shorter span of time. 

ØDetermination of optimum lickerin speed, 
cylinder speed and flat settings for 
synthetic fibres processing in different type 
of cards for a given raw material.

ØAssessing the difference in performance 
between individual cards in a carding 
department with a large number of cards 
on a daily basis. 

ØAvoids the need for taking the cotton 
samples collected from the cards to the 
testing laboratory and testing them in the 
laboratory under controlled conditions in 
order to arrive at conclusions on fibre 
damage, etc. 

ØAssessment of hook levels while using 
different card wires, the hooks removal 
during drawing and the hooks removal 
efficiency (HRE%). 

ØThe effect of comber feed length on fibre 
length and hooks can also be measured. 

A detailed database for synthetic and synthetic 
blends based on fibre rupture and fibre hooks is 
under preparation.

EFFECT OF COTTON PARAMETERS ON 
WEAK SPOTS IN YARN AND THEIR 
INFLUENCE ON HIGH SPEED WARPING 
PERFORMANCE 

Installation of high speed warping machines and 
shuttleless looms are increasing in recent times. 
About 75% of the fabrics produced in the country 
are manufactured by the decentralised units where 
the use of both high-speed warping machine and 
shuttleless looms are quite popular. Due to the 
increased use of high-speed yarn preparatory 
machines and shuttleless looms, the weaving 
sector now expects superior quality yarns. A 
substantial amount of effort has been put in by the 
spinning mills for continual improvement of yarn 
quality. In spite of manufacturing superior quality 
yarns in spinning, the same is deteriorated during 
high speed winding and warping processes. This 
study deals with the effect of weak spots on warping 
breakages. Also some guidelines are provided for 
minimizing warping as well as weaving breakages.

Basics of high-performance testing of weak 
spots in spun yarns

Weak spots can be measured by using a high 
speed tensile tester, “Tensojet” with test speeds of 
400 m/min as against regular testing using 
Tensorapid which has a maximum speed of 5 
m/min. Weak spots can be categorised into 5 
classes, they are, 1)P 5.0(500), 2)P 1.0(100), 3)P 
0.5(50), 4)P 0.1(10) and 5) P 0.05(5). Percentile P 
0.05 signifies that 0.05% of all measured values are 
smaller than or equal to the indicated force, 
elongation or work. The figure in parentheses 
indicates the exact number of measured values in 
that class.

Figure 12 illustrates how it is not the mean breaking 
force of a yarn which is the decisive criterion, but 
rather the seldom-occurring events or weak places, 
which create problems at the highest loads on the 
weaving machine and in that way lead to a warp or 
weft end break.

Only a sufficiently large sample size will ensure that 
enough data are available to clearly evaluate these 
conditions. The critical overlap area (as shown in 
Figure 12) would be the weak spot in a spun yarn. 
For specific conditions in the subsequent 
processing, the limits have been placed at 10.0 
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Using two cottons, 40KW, 40C Comp and 60C 
Comp yarns were produced under identical 
process conditions. These yarns were processed in 
the high speed warping and warping breakages 
were studied.  The weak spot analysis for the yarn 
was also done separately.

Short fibre content of carded and combed slivers of 
the above 2 cottons are given in Table 15.

Table 15   Short fibre content of carded and 
combed slivers

S.no.
 

Count
 

Cotton 1 Cotton 2

SFC(n)
 

SFC(w) SFC(n) SFC(w)

1.

 

40s KW

  
28.5

 
10.0

 
34.0 13.0(card sliver)

  

2.

 

40s C Compact
14.0

 

5. 3

 

18.8 7.8(comber sliver)

3.
60s C Compact

14.0 5.3 18.8 7.8
(comber sliver)

In cotton 1, the short fibre content levels was lower 
by 20% to 30% when compared with the cotton 2 
sliver samples. The cone yarn weak spot results are 
given in Tables 16,17 & 18.

Sl.no

 

Strength
 

parameters

 

 
Cotton  1

   
Cotton  2

40s 
KW

 

 
40s 
CC

 

60s 
CC

 

40s 
KW

40s 
CC

60s 
CC

  1.

 

RKM g/tex

 

19.78

  

22.35

 

20.57

 

17.04 23.01 22.46

2.

 

RKM CV%

 

8.6

  

7.94

 

10.28

 

11.98 8.68 10.44

3.

 

Avg. breaking

 

strength (gf)

 

292

 
 

330

 

203

 

252

 

340 221

 
  

4.

 

Min. breaking

 

strength (gf)

 

190

 

 

206

 

126

 

125

 

203 117

 
  

5.

 

P0.05 (5) (gf)

 

204

  

221

 

136

 

149

 

221 145

6. P0.1 (10) (gf) 212 235 140 151 240 150

7. P0.5 (50) (gf) 226 253 150 176 262 161

8. P1.0 (100)(gf) 232 264 155 182 269 167

Table 17  Weak spots with respect to yarn 
elongation values of cone yarns

Sl.no

 

Elongation  
parameters

 

 
Cotton  1

   
Cotton  2

40s 
KW  

40s 
CC

60s 
CC

40s 
KW

40s 
CC

60s 
CC

 1.

2.  

 

 

 
3.

   
 

4.

  
 

5.

 

6.

7.

Yarn elongation (%) 4.88 5.30 4.51 4.58 4.86 4.50

Elongation CV% 8.41 11.54 10.26 12.50 11.57 13.78

Min. breaking

elongation %
2.73 2.56 2.67 2.19 2.54 1.68

P0.05(5) (elong.%) 3.34 2.90 2.71 2.31 2.94 2.35

P0.1(10) (elong.%) 3.40 3.00 2.81 2.42 3.10 2.50

P0.5(50) (elong.%) 3.74 3.37 3.19 2.91 3.37 2.76

P1.0(100)(elong.%) 3.87 3.62 3.31 3.12 3.53 2.91

Table 18  Number of weak spots and warping 
breakages

Sl.no

 

 
No. of weak
spots with
respect to  

 
Cotton  1

   
Cotton  2

40s 
KW  

40s 
CC

60s 
CC

40s 
KW

40s 
CC

60s 
CC

 
1.

2.

3.

4.

 

 

 

 

Breaking 

strength (F) 5  8 7 45  8  20  

Breaking 
elongation (E)

1  20  5 28  4  40  

Weak spots 

(E ∩ F) %
7

 

5 4 6 5  6 

Warping breakage  
(in million)

7.1 5.18  5.5  8.2  6.28  6.36

Conclusions

The number of weak spots in the yarn (spots where 
both the breaking strength are lower than 70% of 
the average breaking strength and 60% of the 
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Figure 12 Relationship between tensile load and 
tensile strength during the weaving process

cN/tex and 2.5% elongation (ring-spun yarn 100s - 
100% cotton). In the specified critical range, there 
can be individual weak places which will lead to 
stoppages in subsequent processing.

Table 16  Weak spots with respect to breaking 
strength of cone yarns

average breaking elongation) significantly 
contributes to warping breakages.

In addition to Short Fibre Content, the spinning draft 
and spindle speed are the additional factors which 
will decide the weak spot values of cotton yarns 
(SITRA's earlier study on weak spots). However, in 
this study these parameters were maintained same 
for both the cotton varieties in all counts.
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CHEMICAL PROCESSING 

DEVELOPMENT OF INFANT BABY 
CLOTHINGS USING ECO-MORDANT FOR 
NATURAL DYES ON COTTON FABRIC 
WITH ANTIMICROBIAL ACTIVITY

This study involved identification and extraction of 
tannins from unexplored natural sources and their 
application as natural mordants for the improved 
eco-colouration of cotton with an antimicrobial 
property.

Eco-mordant tannin extraction process

The finely powdered tannin waste raw material was 
extracted with water at boil and after cooling it was 
filtered through a fine muslin cloth and the filtrate 
was collected separately. The remaining residue 
was extracted three more times, in order to 
complete the extraction. A brownish coloured 
precipitate was obtained after treatment with 
brackish solution which was filtered and dried in an 
oven to yield a brown coloured eco-mordant tannin, 
in powder form.

Extraction of colorants

1% (W/V) natural dye stock solutions were made by 
boiling 10 g. of dye powder in 1000 ml water at boil 
for 2 hours. The content was cooled and the extract 
was filtered, made to 1000 ml using water and 
employed for dyeing process.

Mordanting methodology 

Pre-mordanting technique was used for this study. 
Cotton fabric was treated with extracted eco-
mordant at 15% concentration on weight of fabric 

o
(o.w.f). The treatment was carried out at 85 C for 45 
minutes, keeping the liquor to material ratio 10:1. In 
the case of Garnet Brown natural dyes, the cotton 
fabrics mordanted with 15% eco-mordant 
concentration were further treated with 0.5% (o.w.f) 

o
copper sulphate (Cu2SO4) solution at 85 C for 45 
minutes, keeping the liquor to material ratio as 10:1 
and then followed by dyeing. All cotton fabrics after 
mordanting were squeezed and subjected to 
dyeing.

Dyeing methodology 

The shade used for dyeing on cotton fabrics was 
20% (o.w.f). Dyeing was carried out in an open 
vessel, keeping the liquor to material ratio of 10:1. 

The regular process sequence followed for dyeing 
of cotton fabrics was adopted.

Pre-mordanted fabrics were introduced into the 
dyeing solution at room temperature and slowly the 

o
temperature was raised to 85 C. The dyeing was 
continued at this temperature for 45 minutes. After 
dyeing, the fabrics were rinsed and soaping was 

o
carried out at 60 C using eco-friendly probiotic 
soaping agent for 20 minutes. After soaping, cold 
wash was done twice and then the fabrics were 
squeezed and air dried.

Analysis of extracted Tannin:

The following parameters were evaluated:

1. Determination of tannin class
2. Determination of minimum inhibit ion 

concentration of the eco-mordant extract
3. FTIR Spectrum

Analysis of performance properties and functional 
property

1. Evaluation of color strength
2. Determination of pH of the fabric
3. Determination of formaldehyde content
4. Determination of extractable heavy metal from 

the fabric
5. Colour fastness to perspiration 
6. Colour fastness to saliva and perspiration 
7. Evaluation of wash and light fastness 
8. Determination of antimicrobial activities of 

mordanted and dyed fabrics.

Results and Discussion

Tannin class evaluation

The extracted eco-mordant powder solution of 
0.5% concentration was treated with different 
reagents namely aqueous ferric chloride, gelatin, 
lead acetate, copper sulphate, dilute hydrochloric 
acid and dilute sulphuric acid to find the class of 
tannin. The result clearly indicates that the eco-
mordant tannin solution produced similar color and 
precipitation reaction when compared with the 
phlobatannins or condensed tannins as mentioned 
by Russell in literature.

Minimum inhibition concentration of eco-
mordant

The results for the clear zone of inhibitions (mm) are 
shown in Figure 13 against S. aureus and K. 
pneumon ia ,  respec t i ve ly.  1% mordant  
concentration was considered as the minimum 
inhibition concentration against S. aureus and K. 
pneumonia bacteria. It was also found that the clear 
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zone of inhibition (mm) was higher for S. aureus as 
compared to K. pneumonia. This is due to the gram-
negative bacteria which exhibits high lipid content 
of cell wall, interfering with the antibacterial action.

Figure 13  The plates showing the Zones of 
Inhibition of eco-mordant concentration against      
S. aureus (Gram Positive) and K. pneumoniae 

(Gram Negative)

Color characteristics

Results with respect to color depth i.e., K/S values 
of dyeing of cotton fabrics dyed with all three natural 
dyes (shade, 20%) with and without eco-mordant 
are given in Table 19.

Table 19  K/S values, L*, a*, b*, shade of natural 
dyes dyed cotton fabric with and without mordant

Mordents (%)

 

Natural Dye  
(Shade, 20 

%)  

K/S 
value

 

Color co-ordinates Color 
obtained

L*  a*  b*

NIL

 

Garnet 

Brown

 

1.24

 

67.82

 

9.65

 

15.63 Light Brown

15%EM+

 

0.5% Cu

 

4.12

 

50.48

 

15.80

 

21.46 Choco brown

NIL

 

Eco

 

Orange

 

0.93

 

77.94

 

7.88

 

16.68 Light Orange

15% EM

 

1.08

 

70.53

 

9.09

 

16.38 Biscuit Beige

NIL
Turmeric

2.78 82.79 0.16 60.87 Yellow

15% EM 4.76 67.33 5.94 49.27 Moss Green 

EM: Eco- mordant, Cu: copper sulphate, L*: lightness (0=black, 
100=white), a*: red-green coordinates (positive values=red, negative 
values=green), b*: yellow-blue coordinates (positive values=yellow, 
negative values=blue).
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pH of the fabric

The pH values of dyeing of cotton fabrics dyed with 
all three natural dyes (shade 20 %), with and 
without eco-mordant were evaluated. The pH of all 
the dyed fabrics was in the range of 6.0 to 6.2, 
which was well within the Oeko-tex limit range 

, (i.e.), 4.0 to 7.5 .

Formaldehyde content

The formaldehyde content of the fabric was 
determined as per ISO 14184-Part 1: 2011 (E) 
standard (water extraction method). The cotton 
fabrics dyed with all three natural dyes, with and 

specified for baby clothing

without eco-mordant, resulted in fabric free from 
formaldehyde content, i.e., formaldehyde was not 
detected, which again complies with Oeko-Tex 
criteria for baby wear clothing.

Extractable heavy metal from the fabric

The extractable heavy metal content from the pre-
mordanted and natural dyes dyed cotton fabric 
were extracted using standard test method ISO 
105-E04-Color fastness to acid perspiration as per 
the Oeko-Tex eco-label. Results clearly indicate 
that all the fabrics eco-mordanted and 
subsequently dyed with turmeric and eco-orange 
natural dyes showed the absence of extractable 
heavy metals (i.e.), not detectable. In the case of 
garnet brown dyes, since 0.5% copper sulphate 
mordant was employed prior to dyeing, the copper 
ion content extracted from the fabric was 21 ppm. It 
may be noted that the eco-label limit value for 
presence of Copper ion in baby wear is 25 ppm. 
Hence, the dyed fabrics pre-mordanted using 0.5% 
copper sulphate also meet the Oeko-Tex eco 
labelling requirement for baby wear.

Colour fastness to perspiration 

It is evident from Table 20 that in both acidic and 
alkaline perspiration negligible to slight staining and 
colour change was observed in the case of cotton 
fabric pre-mordanted with eco-mordant and dyed 
with garnet brown and eco-orange dyes. In the case 
of cotton fabric dyed with turmeric with and without 
eco-mordant, negligible colour change and staining 

Table 20   Colour fastness to perspiration of 
natural dyes dyed cotton fabric 

with and without mordant

Mordant 

(%)

 

Natural 
Dye

 

CC
 Wool

 
Acrylic

Oeko Tex -

 

Baby 

Limits

 

3-4

 

3-4

 
NIL

 

Garnet 

Brown

 

4

 

(3 -4)

 

4-5

 

(4)

 

15% EM+

 

0.5% Cu

 

3-4

 

(4)

 

4

 

(4 -5)

 

(4

NIL

 

Eco

 

Orange

 

4

 

(3 -4)

 

3-4

 

(3 -4)

 

15% EM

 

4

 

(4)

 

4

 

(3 -4)

 

(4

NIL

 

Turmeric

4 -5

 

(2 -3)

 

4-5

 

(3)

15% EM 4

(3)

4

(3)

3

4

4

4

4

(4)

(4)

(4)

(4)

4

4

-

-

-

-

-

-

-

4

5

5

5)

5

5

5)

 

 

 

 

 

 

 

 

Staining on Multi Fiber

 

 

 

(4

(4

PET

3

4

4

(4)

(4)

(4)

(4)

4 

4 

4 

4 

-

-

-

-

-

4

5 

5)

5 

5)

 

 

 

 

 

 

 

 

 

 

 

Nylon

(3

(3

3

4

3

3

3

(4)

(4)

(3)

(3)

Cotton Acetate

-4 3 -4

-5 4 

(3 -4)

-4 3 -4 

(4)

-4 

-4)

4

(4)

4

-4)

4 

(4)

4 3 -4 

(2 -3)

-4 3 

(3)

3 -4

4 

(4)

4

(4)

3 -4 

(3 -4)

4 

(4)

3 -4

(3 -4)

3 -4 

(3 -4)

EM: Eco- mordant, Cu: copper sulphate,cc- change in colour, ( 
) values corresponds to colour fastness to perspiration under 
alkaline condition. 



29

 
 

  

 

 

 

 

 

 

 

 

 

Colour fastness to saliva and perspiration

The best results were obtained in the case of 
samples pre-mordanted and dyed with all three 
natural dyes, i.e., these fabrics have shown 
resistance to saliva and perspiration Table 21.
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was observed under acidic perspiration solution 
whereas a noticeable change in colour and also 
staining on adjacent fibers mainly wool and cotton 
were observed under alkaline condition. Overall, 
the colour change and staining improved by one 
unit for all cotton samples when pre-mordanted 
with eco-mordant and dyed with all three natural 
dyes. Best results were obtained in the case of 
samples pre-mordanted and dyed with garnet 
brown and eco-orange dyes.

Table 21   Colour Fastness to Saliva and 
Perspiration of natural dyes dyed cotton fabric 

with and without mordant

Mordant, (%)  
Natural Dye

 

(Shade, 20%)

 

Staining on Filter Paper
Test Results

Solution A

 
Solution B

Oeko Tex -

 

Baby Limits

 

No

 

No

 

FAST

NIL

 

Garnet 
Brown

 

Yes

 

No

 

NOT FAST

15% EM+0.5% Cu

 

No

 

No

 

FAST

NIL

 

Eco 
Orange

 

No

 

No

 

FAST

15% EM

 

No

 

No

 

FAST

NIL
Turmeric

No No FAST

15% EM No No FAST

EM: Eco-mordant, Cu: copper sulphate

Colour fastness to washing 

After washing there was a slight change of colour in 
all the cotton samples dyed without mordants in the 
case of all three natural dyes. Negligible to very 
slight change in colour was observed when the 
samples were pre-mordanted using eco-mordant 
and dyed with garnet brown and eco-orange 
natural dyes. Best results were obtained in the case 
of samples pre-mordanted and dyed with garnet 
brown and eco-orange dyes.

Colour fastness to light

It is evident from Table 22 that, the light fastness 
rating was in the range of 2-3 (on a blue wool scale 
rating of 1 to 8) for cotton sample dyed with natural 
dyes namely garnet brown, turmeric and it was 4 for 
eco-orange dyed fabric. However, the light fastness 
improved to a rating of 3 & 3-4 for cotton fabric pre-
mordanted with an eco- mordant and dyed with 
garnet brown and turmeric respectively. In the case 

of cotton sample pre-mordanted and dyed with eco-
orange, the light fastness improved to 4-5, which is 
quite acceptable. Overall, the light fastness 
properties of cotton fabrics were found to be 
enhanced when mordanting was done.

Table 22 Colour Fastness to Light of natural dyes 
dyed cotton fabric with and without mordant

 

Mordant (%)
 Natural Dye

(Shade, 20 %)  
Change in 

Colour

NIL  
Garnet Brown  

2 -3  

15% EM+0.5% Cu
 

3 -4
 

NIL
 Eco -Orange

 

4
 

15% EM
 

4 -5
 

NIL

 Turmeric
 

2 -3

 
15% EM

 

3

 
EM: Eco-mordant, Cu: copper sulphate, Light fastness rating: 
1- poor, 2- fair, 3- moderate, 4-good, 
5-better, 6- very good, 7- best, and 8- excellent.

Antimicrobial activity of mordanted and dyed 
fabrics

In general, the cotton fabrics pre-mordanted with 
eco-mordant and dyed with all three natural dyes 
showed good antimicrobial activity (Table 23)

Table 23  Antimicrobial activity in the cotton 
fabrics dyed with 3 natural shades

Mordants (%) 

 

Natural Dye
 

(Shade, 20 %)

 

AATCC 100: % Reduction against

Gram Positive

 
Gram Negative

S. aureus 

 ATCC 6538

 

K. penumoniae

ATCC 4352

NIL

 

Control Sample

 

NA

 

NA

15 % CM+0.5 % Cu

 

Garnet Brown

 

99.02 %

 

70.55 %

15% CM Eco - Orange 72.32 % 70.53 %

15% CM Turmeric 86.75 % 82.73 %

MOSS GREEN      BISCUIT BEIGE   CHACO BROWN

Figure 14  Samples of infant baby wear garment 
- “SITRA SHISHU”
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Infant baby garments,  with a tag “SITRA SHISHU”, 
which are 100% safe and eco-friendly in nature 
were successfully made (Figure 14).  The results of 
the project conducted were presented in the 57th 
Joint Textile Conference held at BTRA, Mumbai in 
February 2017. 

FINDINGS OF THE DOOR TO DOOR 
SURVEY OF TEXTILE PROCESSING UNITS

SITRA was retained by the Tamilnadu Water 
Investment Company Limited to conduct door to 
door survey of textile processing units with a view to 
establishing common textile parks, common effluent 
treatment plants, etc at Harayana, HUDA textile 
clusters and UP Kanpur area textile clusters. The 
idea behind the survey is to explore the possibilities 
of establishing textile parks and / or Common Effluent 
Treatment Plants (CETP) with a view to tackling the 
pollution related issues of the textile processing 
industry and to promote sustainable business 
environment under the “Integrated Processing 
Development Scheme (IPDS)” initiated by the 
Ministry of Textiles, Government of India. 

A fact sheet of the status of the processing units in 
the 6 textile clusters was compiled in the form of  
reports and submitted to TWIC. The reports also 
suggested some cleaner technologies for the units 
to adopt.
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A STUDY ON THE SALT FREE DYEING OF 
COTTON MATERIALS

Reactive dyes, by far, are the best ones for the 
dyeing of cotton fabrics based on their brilliant and 
fast colours with a wide range of shades using 
various environment friendly procedures. However, 
all the reactive dyeing systems require huge 
amount of electrolyte and alkali to exhaust and fix 
the dye respectively.

These electrolytes are neither exhausted nor 
destroyed and hence remain in the dye bath after 
dyeing. Even with the use of salts, generally the 
exhaustion of dyes does not exceed 80 to 85% in 
the case of reactive dyes under normal dyeing 
conditions. Further, when alkalinity is introduced in 
the bath in order to facilitate the formation of 
covalent bond between the fibre and the functional 
groups of the reactive dye, the abundance of 
hydroxyl ions causes significant hydrolysis of 
reactive dyes. Those hydrolyzed dyes are called 
'dead' dyes as they have no affinity towards cotton 

and hence remains in the dye bath, deposition of 
the same on the fibre significantly lower the 
fastness properties, that calls for severe wash-offs. 

The effluent thus generated pollutes the 
environment by discharging highly coloured 
reactive dye bath and higher electrolyte 
concentration. The presence of salts in the effluent 
causes increase in the 'Total Dissolved Solids 
(TDS)'. Higher TDS level in the effluent creates 
multiple problems. In order to counter them, 
researches are going on in areas such as i) 
reducing the cost of effluent treatment ii) eliminate / 
minimise the use of salt during dyeing. The latter 
methodology calls for physical and chemical 
procedures for modification of cellulose fibres in 
order to increase reactive dye exhaustion & fixation 
degree and saving electrolytes. The pretreatment 
to improve functionality and dyeing ability of 
cellulose fibres, using cationic agents, has 
attracted attention recently.

In this study, cotton knitted fabric was treated with a 
cationising chemical derived by mixing a 
quaternary ammonium salt and a mild resin in order 
to enhance the affinity between the cotton fibre and 
reactive dyes with various functional groups. 2 sets 
of fabrics were dyed i) by normal scouring and 
bleaching process followed by dyeing with the use 
of salt ii) normal scouring & bleaching followed by 
cationisation using the chemical formulated and 
later dyed without using salt. Further, the dyed 
fabrics were evaluated for colour strength, L, a, & b 
values, Colour fastness to rubbing, washing and 
light. The results were then compared and 
interpreted. 

Cotton single jersey knitted fabric made of 40s 
Combed Hosiery yarn (mass per unit area: 125 
g/sq. m) was taken. Several chemicals including 
the commercial chemicals such as Ecofast CR 
2000 from Dow chemicals, Eco NSD from Eco star 
chemicals were tried as cationising agents. Based 
on the results obtained, a combination of two 
chemicals in a particular ratio was made to 
formulate the cationising chemical namely CAT 17. 

The knitted fabric was pretreated in the normal 
sequence (i.e) scouring followed by bleaching 
using Sodium Hydroxide, Hydrogen Peroxide, 
wetting agent, etc.  Pretreatment of the fabric was 
carried out in a pilot scale 5 Kg. soft flow machine. 
After pretreatment, it was noted that the 
absorbency of the fabric was 2 to 3 seconds (drop 
test) and pH around 6.0 to 6.5. 
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Chemical
 

Recipe 1
 

Recipe 2

CAT 17 5.0% 7.0% 

Sodium Hydroxide 3.5%
 

5.0%
 

One portion of the knitted fabric was cationised 
using the formulated CAT 17 chemical as per the 
process sequence given below using recipe 2:

Another portion of fabric was taken as it is in the 
pretreated fabric and dyeing trials were conducted 
on both the cationised and uncationised fabrics. 

Dyeing trials

Dyeing of the cationised and uncationised fabrics 

 

 

 

 

 

 

Annual Report 2016 - 17

Cationistion of cotton 

Formulation of the cationising chemical was carried 
out based on the results of preliminary trials 
conducted using commercially available 
chemicals. Two chemicals were chosen, Chemical 
A – mixture of Quaternary ammonium salt, acrylic 
emulsion & softener and Chemical B – mixture of 
cross linking resin and softener, and mixed in a 
particular ratio. The chemical mixture was stirred 
and stored overnight to obtain a homogenous 
mixture. The resultant chemical was named CAT 
17. 

Trials were conducted for cationistion of the fabric 
using the 2 recipes given below and it was noted 
that  recipe 2 was found to give a more uniform 
dyeing. 

were carried out covering light and medium shades 
using Procion RGB and HE classes of dyes. 

Dyeing methodology 

While dyeing cationised fabrics, no salt was added 
and while dyeing the uncationised fabrics, salt 
quantity as given in the recipe was added. Dyeing 
was carried out on the RBE Laboratory dyeing 
machine under identical conditions and the 
resultant fabrics were evaluated for various 
parameters. 

Evaluation of parameters

The fabrics dyed using the conventional 
methodology and the fabrics dyed after 
cationisation of the fabric without using salt were 
evaluated for various quality parameters such as 
colour strength, colour fastness to washing, colour 
fastness to rubbing, colour fastness to light, pH of 
aqueous extract, free formaldehyde content, etc. 

Evaluation of color strength

The dyed samples were evaluated for their color 
strength by determining the K/S values using a 
Gretag Macbeth7000 eye (USA) Computer Color 
Matching System. An average of four readings, 
taken at four different sample areas, were used to 
get the reflectance values and the Kubelka Munk 
function (K/S) was evaluated.

2
K/S = (1-R) / 2R

where, R is the reflectance at complete opacity, K is 
absorption coefficient and S is the Scattering 
coefficient. Dyed fabrics were also evaluated in 
terms of CIE LAB color space (L*, a* and b*) values 
using the Gretag Macbeth7000 eye (USA) system. 
The colour strength of conventional dyed fabric and 
cationised & dyed fabrics were compared and 
rating given. 

Evaluation of wash, light and rubbing fastness 
Dyed fabrics were tested for colorfastness to 
washing according to ISO Test Method, ISO 105-
C10:2006. Dyed fabrics were tested for 
colorfastness to light according to AATCC Test 
Method 16-2004 for 10 hours exposure. The 
samples were compared with the standard scale of 
blue wool and graded. Colour fastness of rubbing 
was evaluated as per the standard test method ISO 
105 X 12:2016 and the results were graded on a 
scale of 1 to 5. 
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Determination of formaldehyde content

The total formaldehyde content of the dyed fabric 
with and without eco-mordant were determined as 
per ISO 14184-Part 1: 2011 (E) standard (water 
extraction method). Formaldehyde was extracted 
from a textile sample with water at 40°C. The 
amount of formaldehyde was then determined 
calorimetrically. Each test was performed in 
duplicates. 

Results and Discussion

 Color characteristics

 In the case of light shades (i.e) 0.25% shade, the % 
increase in colour strength of Cationised dyed 
fabric over conventional dyed fabric varied from 
27% to 49% in RGB dyes and from 9% to 30% in HE 
dyes. In the case of medium shades (i.e) 2.0% 
shade,  the % increase in colour strength of 
Cationised dyed fabric over conventional dyed 
fabric varied from 9% to 14% in RGB dyes and from 
7% to 18% in HE dyes.
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Figure 15    K / S graphs of Conventional dyed 
fabrics Vs. Cationised & dyed fabrics

Yellow RGB Dyed  – 0.25 % shade  

Navy Blue RGB dyed  – 2.0 % shade

Ultra Truquoise 3D  – 2% shade

 Formaldehyde content

The formaldehyde content of the fabrics were 
determined as per ISO 14184-Part 1: 2011 (E) 
standard (water extraction method). The dyed 
cotton fabrics, both cationised and uncationised, 
with RGB and HE classes of dyes were free from    
formaldehyde content.  

 Colour fastness to washing 

The colour fastness to washing of both 
conventional dyed fabric and cationised & dyed 
fabrics was almost similar for all the colours and 
classes of dyes used. 

 Colour fastness to rubbing

Colour fastness to rubbing is an important 
parameter in deciding the serviceability of dyed 
textile materials. Upon evaluation of this property it 
was noted that the colour fastness to rubbing of 
conventional dyed fabrics and cationised & dyed 
fabrics were at par with each other. There is no 
significant difference in the colour fastness to 
rubbing of either sets of samples for different 
shades, colours and classes of dyes.
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Colour fastness to light

The light fastness rating was in the range of 4 (on a 
grey scale rating of 1 to 5) for cotton samples dyed 
with cationisation treatment & without using salt 
and without cationisation treatment but using salt 
during dyeing. Further, it was noted that both the 
conventional dyed and cationised & dyed fabrics 
exhibited similar light fastness properties. 

Remnant colour in the dye bath

During the dyeing trials, the remnant dye bath after 
exhaustion was observed for residual dyes present 
in it. The colour intensity in the remnant dye bath 
liquor of Cationised & dyed bath was much lesser 
when compared to that of conventional dye bath. 
This is attributed to the better exhaustion of dyes 
after cationisation of the fabric. This also explains 
the reason why the K/S values and colour strength 
of the cationised & dyed fabrics are darker than 
those of the conventional dyed fabrics. 

The characteristics of effluent arising out of both 
conventional dyeing process and cationised dyeing 
process need to be evaluated to arrive at the overall 
techno-economics of the cationisation process. 

A STUDY ON THE INTER RELATIONSHIP 
B E T W E E E N  VA R I O U S  P H Y S I C A L 
P R O P E R T I E S  A N D  T H E  D Y E I N G  
BEHAVIOUR OF COTTON FIBRES

Cotton is a natural fibre. It's growth depends upon 
the seasonal weather, climate condition and 
affection of paste and insects. So the properties of 
cotton fibres vary not only from lot to lot but also in 
same lot. The properties such as Micronaire, color 
grade, maturity measure the ability of dye 
absorbency of fibre. So if there is high variation of 
these properties in cotton then a significant 
variation of dye absorbency in fabric is observed. 
One of the most common quality problems 
encountered by dyers is streaky / barre dyeing 
which are caused by physical, optical or dye 
differences in the fibres, yarns, geometric 
differences in the fabric structure or by any 
combination of these.

Approximately 70% of barré problem in finished 
fabric originate from the presence of fibre in yarn 
having a wide range of various properties, as like 
Micronaire, yellowness(+b), and Reflectance(Rd), 
immaturity(IFC). Another 10% problem is 
contributed by the fluctuation of processing 
parameter of yarn manufacturing stage. 
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Barre can be caused by physical or optical or dye 
differences in the yarn, geometric difference in the 
fabric structure or by any combination of these 
difference. The varied and diverse causes of barre 
can generally be summed up in one word- 
INCONSISTENCY. An inconsistency which leads 
to barre can originate from the spinning mills in one 
or more of the following categories

  raw material (Fibre)
  yarn manufacturing process
  lot-wise yarn supply

Aim and scope of the study

It is proposed to study the inter-relationship 
between fibre micronaire, maturity co-efficient, 
fluorescence value, colour grade, convolutions per 
inch, honey dew content and wax content of various 
cotton varieties and their individual and combined 
effect on the dyeing behaviour of the selected 
fibres.

Methodology

Imported and Indian cotton varieties with a wide 
range length, fluorescence value, color grade (Rd & 
+b values), maturity co-efficient, etc were collected. 
Characterisation of the collected fibre varieties for 
physical and chemical properties were done. The 
different cotton varieties were dyed using reactive 
dyes and compared with each other. The results of 
the various physical and chemical properties of the 
selected varieties are reported here. Efforts will be 
made to find the inter relationship between the 
physical and chemical properties of cotton fibres 
viz., Colour grade (Rd & +b Values), fluorescence 
value, maturity co-efficient, convolutions per inch, 
wax content, honey dew content, etc and the 
dyeing behaviour of respective cotton fibres. This 
exercise is expected to establish the relationship 
between these properties and also serve as a tool 
for selection of cotton bales for mixing. 

About 10 cotton varieties such as Bunny, MCU 5, 
LRA, Suvin, DCH 32, PIMA, Organic cotton, BCI 
43, West African Cotton, etc from different origins 
were collected and tested for various physical and 
chemical properties. The fibres were also dyed 
using reactive dyes covering light and dark shades 
on a laboratory dyeing machine and the results are 
reported.

Results and discussion

The physical and chemical properties of the 10 
cotton varieties are given in Table 24 & 25, while the 
results of the computer colour analysis is given in 
Table 26and comparison of delta E values are given 
in Table 27. 

w

w

w
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Table 24   Physical test parameters of the 10 cotton varieties
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Colour Grade

Rd

 

+b

 

C Grade

 

1
 

Bunny
 

3.50
 

0.78
 

28.04
 

46.2
 

23.4
 

5.6
 

12.5
 

85
 

82.2
 

8.4
 

11-2
 

2 MCU5 4.05 0.77 31.26 47.3 21.9 5.0  8.3  87  80.8  9.2  11-1  

3 LRA 3.19 0.84 27.74 43.2 21.6 4.7  14.5  81  73.4  9.5  32-2  

4 Suvin 3.12 0.74 37.32 46.7 29.8 4.7  7.9  79  76.0  9.8  22-2  

5 S6 3.93 0.76 32.41 46.9 24.5 4.9  8.6  88  77.5  9.0  21-2  

6 
Organic 

Cotton 
3.58 0.76 30.42 44.6 23.4 5.2  11.7  80  72.8  9.8  32-2  

7 
DCH 

32 
3.15 0.76 35.67 47.3 28.3 4.9  7.9  80  78.2  9.0  21-2  

8
 

PIMA
 

3.35
 

0.81
 

28.5
 

44.3
 

31.0
 

5.3
 

6.2
 

73
 

71.2
 
12.8

 
23-3

 

9
 

BCI 43 
 

4.11
 

0.87
 

23.0
 

44.9
 

22.5
 

5.0
 

15.5
 

88
 

78.8
 

9.0
 

21-1
 

10
 

West 

African 

Cotton
 

3.91
 

0.81
 

25.1
 

45.2
 

23.8
 

6.2
 

11.4
 

103
 
79.2

 
8.9

 
21-1

 

Instruments Used: USTER HVI 1000 HVI SW Version 3.3.5.57, Uster Fibre Glow

Table 25   Chemical test parameters of the 10 cotton varieties

 
 

 
 

S.  no
 

Sample 
Particu -

lars

 

Test Results

Reducing 
sugars as 
Glucose

 
(%)

 

Wax 
Conte
nt (%)

 

Honey
 dew 

Content

 

Lignin 
Content 

(%)

 

Cellulose 
Content 

(%)

 

Cuprammo
nium 

Fluidity

(poise inverse)

Degree of 
polymeris -

ation

1
 

Bunny
 

0.11
 

0.52
 

0.50 -

0.75
 

0.95
 
95.51

 
1.10

 
3162

2

 

MCU5

 

0.10

 

0.45

 

0.50 -
0.75

 

1.28

 

95.68

 

0.83

 

3403

3

 

LRA

 

0.12

 

0.61

 

0.50 -
0.75

 

0.93

 

96.25

 

1.05

 

3199

4

 

Suvin

 

0.12

 

0.52

 

0.50 -
0.75

 

0.82

 

96.60

 

.98

 

3260

5

 

S6

 

0.08

 

0.45

 

0.50 -
0.75

 

0.80

 

97.19

 

1.03

 

3217

6

 

Organic 

Cotton

 

0.12

 

0.51

 

0.50 -
0.75

 

0.98

 

98.96

 

0.91

 

3328

7

 

DCH 
32

 

0.13

 

0.51

 

0.50 -
0.75

 

0.98

 

96.76

 

0.92

 

3314

8

 

PIMA

 

0.11

 

0.55

 

0.50 -
0.75

 

0.94

 

97.04

 

0.93

 

3300

9 BCI 43 0.10 0.45 0.50 -
0.75

0.94 97.31 1.08 3178

10
West 

African 
Cotton

0.13 0.40 0.50 -
0.75

0.94 95.81 1.06 3189
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Table 26 Computer colour analysis results of the 10 cotton varieties

 

S. 
no 

Sample 
Particul

ars 

Light Shade
 

1% Depth Procion Brilliant Red M5 B 

K/S K/S 
value value 

@ @ 
? ?max max 
(520 (520 
nm) nm)

 

Dark Shade

 

4% Depth Procion Brilliant Red M5B 

L  a b C h L a b C h 

1 Bunny 56.90 56.77 -2.61 56.83 357.37 4.32 42.76 63.95 10.48 64.80 9.31 25.61 

2 MCU5 55.10 59.41 -0.87 59.42 359.16 5.47 42.63 63.88 10.33 64.71 9.19 20.66 

3 LRA 55.04 56.77 -1.56 56.79 358.43 5.02 43.80 63.89 9.51 64.60 8.47 18.62 

4 Suvin 56.57 55.41 -2.47 55.47 357.45 4.23 43.32 61.91 7.87 62.41 7.25 16.94 

5 S6 55.02 58.79 -1.27 58.81 358.76 5.41 43.80 63.67 9.21 64.33 8.23 18.32 

6 Organic 

Cotton 
57.16 54.13 -2.83 54.20 357.01 3.88 42.63 63.40 11.10 64.36 9.93 19.93 

7 DCH 32 56.25 56.94 -2.34 56.99 357.65 4.62 44.59 63.42 7.96 63.91 7.16 16.50 

8 PIMA 54.74 54.44 -1.57 54.46 358.35 4.79 43.87 61.62 7.05 62.02 6.53 16.26 

9 BCI 43  57.52 54.08 -3.40 54.19 356.41 3.85 46.41 61.05 4.24 61.20 3.97 12.46 

10 West 

African 

55.07 54.01 -2.94 54.09 356.88 4.56 44.93 61.79 5.50 62.04 5.09 14.89 
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Table 27 Comparison of Delta E value of the light 
and dark shades for the 10 cotton varieties

Sample Particulars

 

Light Shade
 

(1% )
 

Dark Shade (4% )

Delta E

 

Strength of 

Dye

 

Delta E Strength 
of Dye

MCU5 Vs Bunny 

 

3.32

 

100, 79.57

 

3.67 100, 78.34

MCU5 Vs LRA

 

1.90

 

100, 93.06

 

4.96 100, 70.10

MCU5 Vs Suvin

 

3.95

 

100, 79.28

 

5.54 100, 65.07

MCU5 Vs S6

 

0.72

 

100, 98.15

 

5.07 100, 69.00

MCU5 Vs Organic Cotton

 

5.38

 

100, 73.55

 

3.09 100, 77.34

MCU5 Vs DCH 32

 

2.68

 

100, 84.51

 

6.40 100, 61.99

MCU5 Vs PIMA 4.10 100, 90.42 6.54 100, 61.35

MCU5 Vs BCI 43 5.82 100, 71.95 10.37 100, 46.74

MCU5 Vs West African Cotton 4.97 100, 86.27 8.40 100, 55.49

There is a wide variation between the dyeing 
behaviour of various fibres as the physical and 
chemical properties also vary significantly between 
each other. Further, the properties such as 
crystallinity, convolutions per inch, fluorescence 
value, etc of the fibres will be evaluated and will be 
related with the dyeing behavior and other physical 
properties of the fibres. 

OPERATIONAL STUDIES

33rd  PRODUCTIV ITY SURVEY IN  
SPINNING MILLS :

Introduction

One hundred and twenty mills from all over the 
country have participated in the 33rd survey. The 
report covers the productivity performance of the 
mills up to ring frames and post spinning 
departments. Of the 120 mills, 12 are composite 
and the remaining are stand-alone spinning mills. 
About 85% of the mills are from southern States; 
predominantly from Tamil Nadu (63%). The mills 
from Maharashtra, most of which are hi-tech, 
account for about 10% of the total mills. The 
average size of the participant mills is 38500 
spindles and between mills the size ranges from 
8,500 to over 1,60,000 spindles. The average age 
of the mills is 38 years and in the individual mills, the 
age ranges from 3 years to more than 120 years.



Productivity up to ring frames

Average and range for 6 productivity parameters 
are given in Table 34 along with the corresponding 
standards. The percent shortfall/excess over the 
standard is also given in Table 28. 

Table 28  Labour and machine productivity up to 
ring frames

Parameters  
All mills’  
average

 

Standard  
%  

shortfall
 

Best

mill @

Last

mill @

Total HOK*

 
CPI

 OHSAM*

 P*

 
SH

MPI

18.34

 
65

 2.43

 103

 
22.77

91

12

 
100

 1.65

 110

 
23.52

100

-

 
35

 47 **

 6

 
3

9

7.28

165

1.01

129

23.89

118

43.45

28

5.08

76

11.38
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'@'  separately in each parameter; '*'  adjusted to 40s 
count;  '**'  excess over the standard

Total HOK

The average total HOK up to ring frames is 18.34 
which indicates that the labour productivity among 
the mills that participated in the survey is 35% lower 
than the standard mill's productivity. Nearly 80% of 
this shortfall is attributable to lower work 
assignments and the remaining one-fifth is due to 
lower ring frame machine productivity. 

Between mills, the total HOK varies very widely 
from a low of 7.28 to a high of 43.45. The top 20% 
mills achieve an average total HOK of 11.23 which 
means that in these mills the labour productivity is 
7% higher than the standard. In one-seventh of 
the mills, the total HOK is less than the standard 
HOK of 12, the average being 10.33, which is 14% 
less than the standard. In another one-third of the 
mills, the total HOK lies between 11 and 15, the 
average being 13.57. On the other hand, in about 
one-sixth of the mills the total HOK is more than 
double the standard i.e. above 24 which is largely 
due to very low work assignments and partly 
because of low machine productivity.

Production per spindle

The average production per spindle per 8 hours 
(adjusted to 40s) is 103 grams, which falls short of 
the standard (110 g) by 6.4%. Between mills, the 
production rate ranged from a high of 129 g to a low 
of 76 g. Of the total short-fall in the production rate, 
nearly 50% is due to lower machine efficiency, 35% 
is owing to lower spindle speeds and the remaining 
is due to higher twists per inch. About 30% of the 

36
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mills achieve or exceed the standard production 
rate of 110 g, of which nearly 40% of the mills also 
attain or excel the standard total HOK of 12, a few (6 
mills) even maintaining less than 9 HOK. About 
45% of the mills obtain a fairly high production rate 
of 100 to 110 g (Figure 16). On the other hand, in 
one- seventh of the mills the production per spindle 
is below 90 g.
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Figure 16 Frequency distribution of mills 
according to production per spindle 

Operatives per 1000 spindles (OHSAM)

The mills on an average employ about 45% more 
operatives per 1000 spindles than the standard, the 
average OHSAM (adjusted to 40s count) being 
2.43 as against the standard of 1.65. About 12% of 
the mills excel the standard OHSAM whilst in one-
tenth of the mills, the employment of operatives is 
more than twice the standard. The frequency 
distribution of mills according to OHSAM is shown 
in Figure 17.
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Figure 17 Frequency distribution of mills 
according to OHSAM



 

Spindle utilisation

Average spindle utilisation in ring frames, in terms 
of number of hours worked per spindle per day 
(SH), is 22.77 which amounts to 95% utilisation. 
Between mills, it varies very widely from a low of 
11.38 to a high of 23.89. Of the various reasons 
reported for the loss in spindle utilisation, hands 
shortage accounts for about one-fourth of the total 
losses followed by routine maintenance including 
general cleaning (20%) and 'others' (17%) such as 
breakdown stoppages, empties shortage, 
stoppage of machines due to lack of demand for 
yarn and modernisation of machines, etc. Power 
shortage accounts for about 15% of the total losses. 
Electrical/mechanical repairs and maintenance of 
machines, back stuff shortage and count changes 
are the causes for the remaining loss in utilisation.

37

Annual Report 2016 - 17

Machine productivity index (MPI)

The machine productivity index, a combined 
measure of production per spindle and spindle 
utilisation, varies very widely between mills from 37 
to 118, the average being 91. About 55% of the 
shortfall in the MPI is due to lower production per 
spindle and the remaining is because of lower 
spindle utilisation. In 17% of the mills, the MPI 
excels the standard whilst in about 40% of the mills, 
it lies between 91 and 100. On the other hand, in 
about one-fifth of the mills the MPI is below 80.

Labour productivity for various categories of 
operatives

Category-wise average HOKs along with the lowest 
and highest values, range as a percentage of 
average HOK and percent number of mills 
achieving the standard & below are given in          
Table 29.

Category of operatives  

HOK@  % mills  

achieving 

std. HOK 

& below
 

Average  Lowest # Highest # 

Co -eff. of 

variation 

(CV %)  

Std.  

Mixing & blow room 

tenter  

Card tenter  

Draw frame tenter  

Fly frame tenter  

Fly frame doffer  

Ring frame  tenter  

Ring frame doffer  

Ancillary operatives  

1.11  

0.51  

0.68  

0.82  

0.81  

4.83  

3.62  

5.96  

0.11  

0.09  

0.18  

0.27  

0.00  

1.47  

0.00  

1.72  

5.74  

1.39  

2.22  

2.17  

1.89  

12.44  

11.04  

18.71  

72  

61  

46  

43  

45  

39  

57  

35  

0.8  

0.2  

0.3  

0.4  

0.5  

3.1  

2.7  

4.0  

43  

10  

5 

13  

19  

18  

33  

8 

 
'@' adjusted to 40s; '#'  in the respective parameters

Table 29  Average HOKs in different category of operatives and range of variation

ØThe overall labour productivity is one-third 
lower than the standard with wide differences in 
the productivity levels between different 
categories of operatives. The percentage short 
fall in productivity levels was noticed to be 
almost in equal proportions for production 
operatives and ancillary operatives. 

ØThe average productivity for mixing and blow 
room operatives is about 30% lower than the 
standard. When compared to the other 
categories, the variation in HOK between mills 
is the highest in mixing and blow room (CV%: 

72). Nearly 45% of the mills have achieved or 
excelled the standard HOK of 0.8. This is due to 
increased use of bale pluckers in the blow 
room. Nearly two-thirds of the mills have 
reported the use of bale pluckers in their blow 
room lines. 

ØIn the card tenter category, the average 
productivity level is about 60% lower than the 
standard mill. Low productivity in card tenter 
category when compared with the standard is 
attributed to the differences in the work 
assignments. Among the participated mills, 
almost 45% of the mills have reported the use 



 

Productivity in post spinning departments
Automatic cone winding (107 mills)

The automatic cone winding tenter HOK 
(adjusted to 40s count) is on the average 3.06 
as against the standard HOK of 2.0. It varies 
widely between mills from a low of 0.36 to a 
high of 6.00. One-tenth of the mills attain or 
excel the standard HOK. On the other hand, in 
18% of the mills the HOK is more than double 
the standard. The productivity index falls short 
of the standard by 35% which is mainly due to 
low drum assignments.  The overall drum 
speeds fall close to the standard whereas the 
machine efficiency is 15% lower than the 
standard. Lower drum assignments in 
addition to low machine efficiency have 
resulted in the overall drop in the productivity 
of auto winding tenters.

The productivity in the top 20% mills is one-
fourth higher than the standard mill which is 
largely due to higher machine efficiencies (EI: 
114), higher drum assignments (WAI: 106) 
and higher winding-on speeds (SI: 104). In the 
case of bottom 20% mills, the productivity is 
just 45% of the standard mill which is mainly 
due to lower drum assignment (WAI:65) and 
partly because of lower machine efficiency 
(EI:77) and low winding-on speed (SI:88). 

Conventional cone winding (39 mills)

Ø The tenter HOK (adjusted to 40s) averages 11 
as against the standard HOK of 9.0. Between 
mills the HOK varies very widely from 7.84 to 
18.68. The productivity index falls short of the 
standard by 18%. In spite of higher drum 
assignments than the standard (WAI: 104), 

Ø

Ø
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of super high production cards with 36”/40” can 
diameter. However, only 10% of the mills were 
found to achieve or excel the standard HOK of 
0.2.

ØIn the draw frame tenter category, only 5% of 
the mills have achieved the standard HOK or 
below with the average productivity level falling 
short of the standard by 55%. On the other 
hand, more than one half of the mills had 
maintained the HOK of more than 2 times that 
of the standard. The low productivity levels of 
draw frame tenters are mainly due to low work 
assignments, constraints in machinery layout 
and lack of work opportunity. 

ØIn fly frames tenter category, the labour 
productivity is lower than the standard by 51%. 
Nearly 13% of the mills have excelled the 
standard productivity levels. However in 
another one-half of the mills, the productivity 
levels are less than 50% of the standard. In fly 
frame doffer category, the labour productivity is 
lower than the standard by 38%. In about 25% 
of the mills, the fly frame doffer HOK is more 
than two times the standard. 

ØFor ring frame tenters, the average productivity 
is about 35% lower than the standard. Lower 
ring frame tenter productivity is mainly (85%) 
due to low work assignment to tenters and 
partly (15%) due to low ring frame machine 
productivity. Nearly 18% of the mills have 
achieved or excelled the standard tenter HOK 
of 3.1 and below. 

Ø  Ring frame doffer HOK is on the average 3.62 
as against the standard of 2.7 which means 
that the productivity of the doffer falls short of 
the standard by 25%. Of the total shortfall in the 
productivity, about 45% is due to lower work 
assignments, about 35% arising from excess 
engagement of doffers and the remaining one-
fifth is attributable to lower package content 
than that assumed for the standard mill. Nearly 
one-tenth of the mills have auto doffers in all the 
ring frames, while in another 23% of the mills, 
the ring frames are fitted with auto-doffers 
either partially or fully. 

ØThe productivity of ancillary operatives falls 
short of the standard by one-third (avg. HOK: 
5.96; standard HOK: 4.0). Around 85% of the 
shortfall is attributable to engaging excess 
operatives in relation to the standard mill and 
the remaining 15% is due to lower ring frame 

machine productivity. Nearly one-twelfth of the 
mills attained or excelled the standard ancillary 
operatives HOK of 4.0. On the other hand, in 
about 15% of the mills the HOK is more than 
two times the standard.

Comparison of labour productivity and 
production per spindle over  a period of years

Labour productivity has recorded a total increase of 
over 70% since 1996. This works out to an average 
improvement of 2.7% per year (compounded) over 
this 20 years period. The production per spindle has 
recorded a total increase of 32% during 1996 to 
2016 which amounts to an average rate of 
improvement (compounded) of 1.4% per year 
during the 20 years period.



lower productivity is mainly due to lower 
machine efficiencies (EI: 83) and low drum 
speeds (SI: 95).

Reeling (12 mills)

v The average HOK (adjusted to 40s) of reelers 
is marginally lower than the standard at 25.09.  
The average productivity is marginally better 
than the standard mill (PI: 103.5) and it is found 
to vary between mills from as low as 0.6 times 
to 1.6 times the standard. About 45% of the 
mills are using cone/cheese as feed packages, 
either fully or partly, instead of cops. The 
relatively heavy package feeding is the major 
reason for some mills getting more than the 
standard productivity.

ONLINE SURVEY OF YARN SELLING 
PRICE AND RAW MATERIAL COST

SITRA had initiated this unique monthly online 
inter-mill study of RMC and YSP in May 2013.  Till 

Yarn selling price (YSP) (Rs/kg)

 
Raw material cost (RMC) (clean material cost) (Rs/kg of yarn)

 
Net output value (NOV) (Rs/kg

 

of

 

yarn & Rs/spl./shift)

TCI (techno -commercial index)

 
OTCI (overall techno-commercial index)

 
RMC as a % of YSP

 
Yarn realisation (%)

 
Production/spindle (rotor)/8 hours (g)

 

Yarn quality

 
-

 

Count CV%

 
-

 

Strength CV%

 
-

 

CSP

 
-

 

U%

 
-

 

Imperfections/1000 m

 
-

 

Hairiness Index

 

  

January 2017, 46 studies have been completed.  
As many as about 80 mills from different parts of the 
country have been participating in the study every 
month.  It covers the following data relating to 
around 250 different counts (ranging from below 
10s to over 120s) and varieties of yarns (carded, 
combed, hosiery, compact, doubled, high twist, 
slub, etc.), predominantly cotton counts.

On the 21st of every month, the survey report, 
numbering around 70 pages, is being uploaded in 
the web portal “rmcysp.sitraonline.org”. The 
speciality of this online survey is the built-in 
database supported queries in the web portal, 
using which a participant mill can access the count-
wise data quickly without going through the 
voluminous survey report. Besides the above, 
trends in the movement of average YSP, RMC and 
NOV between months for 13 popular counts are 
also being uploaded every month – both tabular 
and graphical forms.  Figures 18 and 19 show the 
trends in the movement of RMC, YSP and NOV of 
40s C and 60s C compact yarns during the past 46 
months (April 2013 to January 2017).
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Figure 18  Movement of YSP, RMC and NOV between months (40s C)
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Figure 19 Movement of YSP, RMC and NOV between months (60s C-Comp.)

In the 46th study (January 2017 data), 60 mills had 
furnished the count-wise production data using 
which the OTCI has been estimated and each mill 
was ranked which would enable them to know 
about their status in comparison with their 
competitors.

Between mills, the OTCI varied widely from as high 
as 126 to a low of 55.  In 27% of the mills, the overall 
techno-commercial performance in January 2017 
was almost at par with their competitors' 
performance (OTCI: 102 to 98).  On the other hand, 
nearly 38% of the mills had maintained a better 
performance (OTCI>102), while one-third of the 
mills had recorded a lower performance 
(OTCI<98).

Market Performance Evaluation Index (MPEI)

Based on the data built up at SITRA over the period 
of years since the launch of monthly on-line survey 
on raw material cost and yarn selling price, SITRA 
has introduced a new Index - MPEI [Market 
Performance Evaluation Index] which clearly 
portrays the commercial trend of the spinning 
industry. MPEI is an arithmetic index with April 2013 
treated as the base month and the base index 
during that months set to 100. The calculation of 
MPEI is based on the average net out-put value 
[Yarn selling price – Raw material cost] in terms of 
Rs per kg of 12 popular counts which occupy a 
considerable proportion in the market share with a 
wide range. The trend in the movement of MPEI is 
largely influenced by the fluctuations/volatility in the 
commercial efficiencies of the spinning industry. 

COSTS, OPERATIONAL PERFORMANCE AND 

YARN QUALITY: INTER-MILL SURVEY OF 
KEY FACTORS (OCTOBER – DECEMBER 
2016)

Since 1997, SITRA has been regularly conducting a 
unique inter-mill study on “Costs, Operational 
performance and yarn quality” covering various key 
parameters affecting cost of production, 
productivity and profit of spinning mills. So far 31 
studies have been completed. Around 150 mills 
from different parts of the country, including a 
number of high productivity mills, used to 
participate in the CPQ studies and utilise the 
benefits. Based on the findings of the studies, a 
number of measures have been initiated by the 
mills to reduce costs, realise higher yarn selling 
price and change the product-mix in order to 
maximise profits.

Besides the regular information such as yarn selling 
price, raw material cost, salaries & wages cost, 
power cost, contribution, labour and machine 
productivity, yarn realisation, quality of yarn and 
raw material and product diversification, the 32nd 
CPQ study also covers count-wise fibre to yarn 
conversion cost.

For the year 2016-17, the 32nd study has been 
launched covering the period October – December 
2016. Analysis of the 32nd CPQ study has been 
completed recently and the reports have been 
dispatched to all the participant mills. 
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INTER-MILL STUDY ON FIBRE TO YARN 
CONVERSION COST: 6TH STUDY

This study was conducted based on the conversion 
cost particulars that were collected from the mills in 
the 32nd CPQ study, covering data for the 3rd 
quarter of 2016 (October – December). 

Of the three parameters that decide the profit 
margin in a spinning mill viz., yarn selling price, raw 
material cost and conversion cost, the last 
mentioned one to a large extent, is within the 
control of the managements. By utilizing the 
various resources such as man, machine and 
material efficiently, the conversion cost can be 
controlled to a great extent.

A detailed analysis is being done for different 
counts and varieties of yarns. The reasons for the 
wide inter-mill differences in the conversion cost 
are also critically analysed. The preparation of a 
detailed report is under progress and is expected to 
be circulated to the participants by the end of May 
2017.

A S S E S S M E N T  O F  M A C H I N E R Y  
CONDITION – A NEW APPROACH

SITRA has proposed a unique audit for condition of 
machinery viz., “Assessment of machinery 
condition based on a comprehensive checklist” 
which would cover the entire machinery in a 
spinning mill including post spinning machines, 
humidification plant, OHTC, AWES and yarn 
conditioning plant. The 'Checklist Manual' which 
runs to around 150 pages, has already been 
prepared.  Based on the manual, each mill can 
device their own system that can have the following 
benefits : 

vOverall rating of machines either individually or 
as a group/department-wise is possible.

vComponents which would require immediate 
attention (repair/renovation/replacement) can 
be listed out for each machine.  This would be 
helpful for the managements to take a decision 
on modernising (renovation/replacement) the 
machines and also for budgeting.  

vMills can identify those machines that are 
responsible for the poor yarn quality or low 
machine productivity (if any). 

vMills can revisit the frequencies of various 

maintenance schedules. Introduction of new 
maintenance schedules/activities will also be 
possible so as to ensure better upkeep of the 
machines.

vStreamlining of the material flow for a given 
product-mix i.e. allocation of suitable machines 
in the manufacturing line towards achieving the 
required yarn quality/output will also be 
possible.

vThis audit would also be helpful for the mills to 
identify the machines that are responsible for 
certain market complaints.

Towards making the system more user friendly, 
SITRA is in the process of developing a mobile 
based application. The preparation of a prototype 
model has been completed and testing the mobile 
application is in progress. 

ENERGY CONSERVATION 

DEVELOPMENT OF NORMALIZATION 
FACTORS TO ASSESS SPECIFIC ENERGY 
CONSUMPTION (SEC) FOR WEAVING

SITRA has already established a methodology for 
assessing specific energy consumption (SEC) 
standards for single yarn manufacturing process 
and its value addition. The same has been 
accepted and recommended by BEE for all 
designated consumers in the textile sector coming 
under the PAT Scheme. There is a need for          
the development of a  similar methodology / 
normalisation factors for assessing SEC of weaving 
process and studies have already been undertaken 
to establish the relationship between speed, 
production parameters and energy consumption of 
all machines used in weaving mills. All types of 
existing looms, preparatory and utility machines 
and their SEC indices are under evaluation.

Weaving process includes various processes such 
as warping, sizing, loom shed, inspection and 
packing, humidification and air compressors for 
operating air jet looms and cleaning operations.  In 
the weaving process, the power cost accounts for 
about 35% of total conversion cost in different type 
of looms. 

A study was completed in three types of looms 
available at SITRA and the details are furnished in 
Table 30.
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Table 30  Energy consumption and production in different types of looms

 

PARTICULARS
 

RAPIER  AIRJET LOOM  
PROJECTILE 

LOOM
 

Loom make; model; year  PICANOL; GTX 

Plus; 2004  
TOYOTA; JAT 

710 -JA2S; 2004  
SULZER RUTI; 

PU; 1986  

Attachments -     dobby/jacquard  Electronic dobby  ---  Mechanical dobby
 

Reed width; Cloth width 
 

190 cm; 160 cm - 63’’
 

190 cm; 160 cm - 63’’
 

390 cm; 

160*2cm -
 

63*2’’
 

Warp x Weft yarn count
 

2/20s x 2/20s cotton

 

2/100s x 40s cotton
 

40s x 40s
 

Reed count
 

2/29s
 

2/131s
 

2/84s
 

Ends/inch x  Picks/inch
 

32 x 32
 

134 x 62
 

88 x 76
 

Number of heald frames
 

4
 

4
 

6
 

Cloth design
 

Plain 1/1
 

Plain 1/1
 

Plain
 

Speed  (PPM)

 

387

 

610

 

227

 
Loom Efficiency %

 

73.6

 

65

 

90.8

 
Total picks inserted/hr

 

17090

 

23790

 

24734

 Weft insertion rate (WIR) m/min

 

619

 

976

 

726

 Weft colours

 

4 max 8

 

2

 

2

 Prod., in m/loom/hr 

at

 

 

100% eff.

 

18.43

 

14.99

 

9.10

 
Act eff.

 

13.57

 

9.75

 

8.27

 Units (kWh)/hr 

 

6.28

 

2.324+3.6*

 

2.223

 kW/metre

 

0.341

 

0.395

 

0.244

 *compressor power consumption

The details of a study conducted in a local weaving 
mill with projectile looms, revealing the relationship 
between loom speed and power is furnished in 
Table 31.

Table 31  Energy consumption study on projectile 
looms at different speeds

S.No  

Sulzer PU-5  Sulzer TW II  

Speed (PPM)
 
Units /hr

 
Speed (PPM)

 
Units /hr

1
 

207.4
 

1.907
 
164.4

 
1.314

2
 

225
 

2.110
 
178.4

 
1.474

3

 
244

 
2.319

 
199

 
1.726
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DEVELOPMENT OF NORMALIZATION 
FACTORS FOR ASSESSMENT OF 
SPECIFIC ENERGY CONSUMPTION (SEC) 
IN AIR JET SPINNING

Objective

1. To develop normalization factors for energy 
consumption in air Jet spinning process for 
assessing specific energy consumption (SEC).

2. To fix the standards for energy efficiency in air 
jet spinning process.



MEDICAL TEXTILES

DEVELOPMENT OF NANOFIBROUS 
MEMBRANE FOR WOUND HEALING BY 
CONTROLLED RELEASE OF INDIAN 
HONEY AND CURCUMIN.

Curcumin and Indian honey have been historically 
treasured for their medicinal properties and are 
being taken as food, medicine  and also finds their 
application in beauty therapy, cosmetics, etc. In 
medicine, honey has been used as a wound 
healing agent for centuries in its natural form, with 
lot of practical challenges like sticky surface, getting 
eliminated along with exudates, etc. Applying it 
along with an adhesive film also has its limitations 
because it might stick and damage the tissues. 
Therefore, a controlled release of honey and 
curcumin would do a greater job of healing the 
wound. A polymer back bone is required for the 
controlled release. Maintaining a higher proportion 
of honey : Curcumin and reducing the polymer 
matrix would make an excellent wound healing 
membrane.

Hence, a project was initiated to produce 
nanofibrous Indian honey:Curcumin mats using 
different polymer matrix for controlled release.

The right Indian honey, rich in medicinal properties, 
was identified. It was found to be very rich in its 
phenolic composition, and the least used type for 
wound healing thus far in comparison with other 
honey types. 
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Justification 

Textile industry has been declared as one of the 
energy intensive industries and many more mills 
are coming under the PAT Scheme of the Bureau of 
energy efficiency (BEE) as designated consumers. 
Manufacturing activity in textile sector involves a 
wide variety of optional value enhancing operations 
and the machinery/yarn production technology 
used has different levels of modernity and 
automation. 

SITRA has already established methodology 
/conversion factors for assessing specific energy 
consumption and standards for ring spun single 
yarn manufacturing process and its value addition. 
The same has been accepted and used by BEE 
throughout the nation for all designated consumers 
in the textile sector coming under PAT Scheme. 
SITRA methodology helps a spinning mill to 
determine its energy efficiency levels and achieve 
continual improvement from time to time. Recently,  
air-jet spinning is gaining popularity and the 
number of air-jet spinning machines is increasing 
and the industry is in demand of energy standards 
for the same.  

Influencing parameters 

Air Jet spinning machines are 15-20 times more 
productive as compared with ring spinning 
machines. Air jet yarn making process includes 
mixing, blow room, carding, drawing, humidification 
and air compressors are used for operating air jet 
spinning machines as well as for cleaning 
operations.  In air jet spinning process, the power 
cost accounts for about 25% of total conversion 
cost. 

Past generation roller air jet spinning as well as high 
speed and super high speed air jet spinning 
machines are currently in operation in the Indian 
textile industry.  There is a wide variation in the 
energy consumption of the above mentioned 
machines and there are no standards for energy 
consumption for comparison/bench marking. 
Energy consumption in terms of UKG in air jet 
spinning process varies widely with process 
parameters such as count, speed, etc., and hence 
count-wise normalisation factors need to be 
developed for units consumption /kg of yarn 
produced at standard machine speeds 
(metres/min). 

As part of this work, standards for Power Cost / 
Spindle / Year (PCY), Power cost as % of sale value 
(PSV) and units consumed per 1000 spindle shifts 

(USS) for air-jet spinning system will be developed. 

At present synthetic counts in the range of 20s to 
60s are produced on air-jet spinning machines with 
up to 96 drums at 500 mpm yarn delivery speeds. 
The proposed study would benefit the present air jet 
spinning mills and also upcoming air jet spinning 
mills in future by providing a benchmark of energy 
consumption and help them to improve energy 
efficiency and conserve energy.

Plan of work

It is proposed to carry out energy measurements in 
different counts and speeds with different types of 
machineries in blow room, carding, drawing, air jet 
spinning, humidification and air compressors to 
standardise the methodology and normalization 
factors to assess specific energy consumption and 
to establish standards. 



Work relating to testing of honey for its Chemical 
constituents, phenolic composit ion, and 
antimicrobial activity has been completed. 
Enhanced antibacterial effect was observed with 
the selected honey type. The minimum inhibitory 
concentration of the selected Indian honey type for 
the tested bacteria ranged between 6%-7%.

Nanofibrous mats have been prepared and their 
characterization using honey and Polyvinyl 
pyrolidinode is completed.

Going forward, it is planned to identify a better 
natural polymer and preparation of blends and   
choosing a suitable natural crosslinker for the 
stability of the matrix.

DESIGN AND FABRICATION OF AN 
I N S T R U M E N T  T O  A S S E S S  T H E  
PUNCTURE RESISTANCE OF SURGICAL 
MATERIAL BY USING SHARP EDGE 
PUNCTURE PROBE SYRINGE NEEDLES 

Health care professionals / workers are at risk of 
infection with bloodborne pathogens, because of 
occupational exposure to blood and body fluids 
from the patients.  As per WHO reports, around 
10% of the health care professionals (of the 50 
million health care workers all over the world) 
experience infectious diseases every year. Around 
37.6% of Hepatitis B, 39% of Hepatitis C and 4.4% 
of HIV/AIDS in health care workers around the 
world are due to needle stick injuries. Hence, new 
puncture resistant materials are being developed 
for health care professionals / workers which can 
be used as protection against needle stick injuries. 

One of the important quality requirements of 
surgical gloves is their puncture resistance 
performance in a manner representing actual use 
as might occur when the surgical gloves are 
exposed to syringe needles, scalpels, etc.

At present, equipment to assess the characteristic 
of surgical gloves against puncture resistance are 
not indigenously manufactured. The present 
project aims to address this issue. The availability 
of a low cost instrument will make the process of 
quality evaluation of surgical gloves for their 
resistance to puncture relatively cheaper.

The SITRA Puncture Probe Tester developed 
under this project primarily attempts to 

- To measure the force required to puncture 
the given material by compression cell.

- To measure the deflection of the given 
material during puncture.

- The schematic diagram of the instrument is 
shown in Figure 20.
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Figure 20  Schematic diagram of SITRA 
Puncture Probe Tester

The working procedure of the instrument:

1. The specimen is held in between the top and 
bottom jaws. 

2. The penetrometer along with the puncture 
probe is moved towards the specimen

3. The force required to pierce the specimen is 
recorded in the computer for data processing 
such as tensile strength and strain

4. A micro controller controls the activities of 
various components such as up and down 
activity of penetrometer, display the force 
value, identify the peak value, etc.

Apart from the puncture property of the surgical 
material, the proposed instrument has also been  
designed to assess the puncture property of 
geotextiles.

Procurement of components required for 
fabrication has been completed. Fabrication of the 
testing instrument is currently under progress.

DEVELOPMENT OF A TEXTILE BASED 
D R U G  D E L I V E RY  S Y S T E M  F O R  
BIOLOGICAL APPLICATIONS 

The pharmacological applications of hydrophobic 
drugs such as curcumin, paclitaxel, amphotericin 

B, clofazimine, etc. , are often limited in potential 
usage due to bio-availability, poor aqueous 
solubilisation, hydrophobic behaviour and poorly 
controlled release. To make medicinal application 
more effective, drug molecules have been used as 
nano dispersions in micelles, amphiphilic 



polyelectrolytes or polymer stabilizers, and with 
various types of stimuli such as mechanical strain, 
pH, light, temperature, ultrasound, magnetic and 
electric field. A trigger based on an electrical 
source/pulse would be the best choice among the 
available on-demand controlled stimuli methods for 
portable and implantable drug delivery devices; 
because it does not require special equipment to 
trigger a sustained or controlled drug release.

The present study has applied the strategy of 
utilizing 'textile' as a drug reservoir, 'biodegradable' 
agar-agar as an electrolyte carrier, and 'economic' 
electrodes with a low locally applied electric current 
density of 10 mA cm-2.  A simple instrumentation 
has been employed and a mechanistic study 
undertaken for the delivery of the drug. A 
programmable amount of curcumin release is 
demonstrated based on direct solubilisation to give 
a highly active form of the drug with high aqueous 
solubility (Figure 21). In addition, there was no 
significant difference in the biological properties of 
nanocurcumin and the curcumin released from the 
EDR band-aid . 

Figure 21   Electrochemical Drug release (EDR) 
and its mechanism.
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DESIGN  AND  FABRICATION  OF  AN  
INSTRUMENT  TO  EVALUATE RESISTANCE  
OF  MEDICAL  FACE  MASKS  TO  
PENETRATION  BY  HIGH VELOCITY  STREAM  
OF  BLOOD  FROM  A  PUNCTURED WOUND 
(A project sponsored by the Ministry of Textiles, 
Govt. of India)

One of the important quality requirements of 
medical face mask is its blood penetration 
resistance performance in a manner representing 
actual use as might occur when the face mask is 
contacted by a high velocity stream of blood from a 
punctured blood vessel.  At present, an instrument 
to assess this characteristic of medical face masks 
is not indigenously available. The present project 
aims to address this issue by designing and 
developing an instrument to measure the  
resistance of facemasks to the penetration against 
the high velocity stream of synthetic blood. The 

blood particles or otherwise at the backside of the 
specimen are traced using image analysis 
technique.

The schematic diagram of the splash resistance 
tester is shown in Figure 22.
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Figure 22 Line diagram of splash resistance 
tester developed by SITRA

It is not possible to use actual blood, for obvious 
reasons, in the process of development of the 
proposed instrument. Hence, synthetic blood was 
used in the whole experimentation. Synthetic blood 
is a mixture of a red dye/surfactant, thickening 
agent and distilled water having a surface tension 
and viscosity equivalent to that of actual blood. The 
surface tension of the synthetic blood should be in 
the range of 0.042 ± 0.002 N/m.

Four different types of nonwoven medical face 
masks, as given below, were used in the process of 
calibration of the fabricated instrument

i) 2 layer face masks

ii) 3 layer face masks

iii) SMSS 4 layer face masks and

iv) SMMS 4 layer face masks.

Fabrication of the testing instrument has been 
completed and the calibration process is currently 
under progress.

DESIGN AND FABRICATION OF AN 
INSTRUMENT TO EVALUATE THE 
CHARACTERISTICS OF FLUID HANDLING 
CAPACITY OF WOUND CARE DRESSINGS 

Amongst all characteristics, the fluid (exudates) 
handling capacity of the wound care dressings play 
a vital role in the wound healing process. The 
choice of primary and secondary wound care 



Figure 23   Paddington Cup

S.no  Dressing  

Moisture 

vapor loss  
(g/10 cm

2
)

 

Absorbency  
(g/10 cm

2
)  

 

FHC

(g/10 cm2)

1
 

Allevyn Adhesive
 

11.28
 

3.98
 

15.26

2

 

Allevyn Gentle

 

15.60

 

6.92

 

22.52

3  

 

Biatain Non adhesive  

 

9.36  

 

3.86  

 

13.22

S.no  Dressing  

Moisture 

vapor loss  
(g/10 cm

2
)

 

Absorbency  
(g/10 cm

2
)  

 

FHC

(g/10 cm2)

1
 

Allevyn Adhesive
 

23.38
 

3.90
 

27.28

2

 

Allevyn Gentle

 

28.29

 

1.42

 

29.71

3 Biatain Non adhesive 19.28 3.28 22.56

Table 32 Fluid handling capacity (FHC) of wound 
dressings over 24 hours

Table 33 Fluid handling capacity (FHC) of wound 
dressings over 48 hours

Drawbacks & limitations of the existing test method 
were analyzed and are listed below

v Earlier test methods are product specific.

v Do not permit comparisons between different 
dressings.

v Test systems provide a single value for the total 
absorbency of a dressing with little indication 
on how product performs over a specified 
period of time.

v Existing methods have limited value when 
assessing how a dressing is likely to perform in 
clinical practice.

v Cannot be used to investigate the performance 
of different dressings when subjected to 
varying  pressure. 

Work is currently on to fabricate an instrument by 
overcoming all the above said limitations in existing 
instruments and test methods. 

DEVELOPMENT OF NANOPARTICLE 
BASED TRANSDERMAL PATCHES OF 
SELECTED CARDIOVASCULAR DRUGS 

Drugs have been administered by oral route for 
centuries and continue to be the most preferred 
route of administration. Slow and unpredictable 
absorption, gastric degradation of drugs and side 
effects like gastric irritation and vomiting are some 
of the disadvantages of this route. Generally, 
parenteral route is used as a substitute for oral 
route but this route too has its own set of 
disadvantages like pain. A promising drug delivery 
system that can overcome the disadvantages of 
both oral and parenteral route of administration is 
the transdermal drug delivery system. A wide range 
of chemical and physical agents are applied to 
enhance the permeation of drugs. The recent 
strategy is to combine nanotechnology with 
transdermal patches to enhance the sustained 
drug delivery. 

Animal studies have been carried out to evaluate 
the transdermal patches that have been developed 
after extensive review of and collection of relevant 
s tandards in  th is  regard .   The r igh t  
bio—degradable polymer for nonoparticle 
preparation has been identified and using various 
methods the polymers have been converted into 
nanoparticles.  As a next step, drug loading was 
carried out into the polymer nanoparticles.
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dressings are based on the fluid (exudates) 
handling capacity. Therefore, it is important to 
measure the fluid handling capacity while selecting 
a dressing material. Since there is no indigenous 
instrument to assess the fluid handling  
characteristics, it is proposed to to develop one.

The relevant international standards for evaluating 
fluid handling capacity of the wound dressings have 
been carried out. It is proposed to overcome some 
of the limitations associated with the existing ones.  
Dressings used for low, moderate and highly 
exudating wounds were procured and their fluid 
handling characteristics were studied as per 
International standard (EN13726-1). A Paddington 
cup (Figure 23) was developed as per International 
standards and the fluid handling capacity of 
different wound dressing materials was tested 
using this cup. The results are presented in Tables 
32 & 33. 



Figure 24  FTIR spectra of drug loaded polymer 
nanoparticles

Work is currently on to analyse the drug release 
from the nanoparticles. It is also proposed to 
prepare soluble & bio-degradable microneedles so 
that nanoparticals can be incorporated into these 
soluble microneedles.

D E V E L O P M E N T  O F  I N D I G E N O U S  
BREATHABLE  VIRAL BARRIER FABRIC 

The project was conceived with the objective to 
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develop indigenous viral barrier personal protective 
fabric for epidemic and pan epidemic diseases 
such as EBOLA, SARS, Avian Flu, etc., without any 
compromise in the breathability. The fabric can also 
serve as a protective fabric for medical staff as a 
barrier against virus as that may spread in the 
clinical settings.

Commercially available samples of viral barrier 
fabrics were procured and evaluated. The procured 
samples were tested as per standards to 
understand their dynamics (properties).  The 
parameters tested included, 

a. Hydrostatic resistance test (AATCC 127)
b. Water vapour transmission rate (ASTM E96)
c. F T I R  ( F o u r i e r  Tr a n s f o r m  I n f r a r e d  

Spectroscopy)
d. Air permeability 
e. Synthetic blood penetration test (ASTM 1670)
 

The evaluation revealed that with an increase in 
areal denisity, the hydrohead resistance increased 
in most of the commercially available samples. 
Higher hydrohead resistance samples displayed 
lower breathability as well as lower air permeability, 
indicating their lower comfort levels. The nanofibres 
and solvent casted films could be synthesized with 
various concentrations of fillers. 

Sample  Pass/Fail

5/PET/C  Fail

HB/DD/15/C  Pass

10 PET/C  Pass

15/DD/C  Pass

DD/15/W  Pass

25/DD/W  Pass

25/DG/W  Pass

20/PET/W  Pass

Table 34   Synthetic blood penetration tester 
results of monolithic films

 



Figure 25 Nanofibres formed by electrospinning.

The following 3 approaches are being tried with an 
aim to produce breathable micro-nano 
membranes:

Approach 01: Electrospinning technique 
employed to produce micro-nano fibres.

Approach 02: Use of Monolithic films as barrier 
membranes. 

Approach 03: Salt leaching technique to produce 
micro-nano membranes.
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Work relating to the 2nd and 3rd approaches are 
currently on.

DESIGN AND DEVELOPMENT OF POSEAT 
FOR MEDICARE

Recent developments in wireless medical care 
communication and electronics industry offer a 
wide variety of real time applications. Introduction 
of small scale embedded processors and flexible 
systems have provided a new path for mobile 
communication and constant interaction for day to 
day life.  It is now possible to detect and monitor an 
user's sitting position, temperature and such other 
information and transmit the data to the person's 
mobile phone.

PO-SEAT  is a smart cushion which is deployed for 
prevention of back pain by detection and 
monitoring of a  person's sitting posture. The 
vibration strength of the seat can be known by three 
axis acceleration sensor. With the help of six force 
sensitive resistors, the posture can be analysed 
and  message alert sent to an user's mobile phone 
using GSM communication. The user's sitting 
position and leaning direction such as leaning left, 
right, forward, backward, straight can be 
continuously monitored and detected. If  the value 
exceeds the threshold limit, an alert is sent to the 
person's portable device.

It is proposed to utilize this technology to develop a 
wireless Medicare application PoSeat cushion 
cover which will prevent the back pain issues based 
on the sensing and recognizing the sitting posture 
of the person.

Figure 26  A  illustration of the hardware 
interfacing



The proposed system will be highly cost effective 
and portable, easy to operate and also reduce cost 
relating to development of hardware. The designed 
system has a lot of future scope with the use of 
nano sensors, MEMS sensors and hetro core fiber 
optic sensors which provide greater flexibility.

SIDS MONITORING USING LILYPAD 
ARDUINO

SIDS which means 'Sudden Infant Death 
Syndrome' is a syndrome that occurs in infants. 
Most of the SIDS cases happen in infants below the 
age of 1 year. Infant deaths occur mostly in non-
parental care i.e. may be in granny's care or may be 
in other caretaker's care. There are a few estimated 
cases which show abnormal results due to sleeping 
position, temperature and respiration of the baby 
and also due to smoking near the baby. SIDS can 
only be prevented but cannot be cured as there is 
no known reason to SIDS.

It is proposed to develop a SIDS monitoring system 
using LilyPad Arduino,  a wearable device that 
monitors the baby and prevents him/her from the 
sudden infant death syndrome by continuously 
monitoring the condition of the infant and giving 
alert messages to the parent if any abnormality 
occurs in the baby's sleeping position, temperature 
and respiration.

The heart of the smart wearable device consists of 
a LilyPad Arduino 328V main board. Apart from 
LilyPad acceleration, temperature and heart rate 
sensors, non LilyPad sensors like a smoke sensor 
and mic sensor are used in order to sense smoke 
and baby's crying. The gathered information from 
the sensors is sent to a Global System for Mobile 
communication (GSM) module via a Bluetooth 
module which is placed in both the wearable device 
and in the receiver's path. The data gathered from 
the sensors are received from one Bluetooth 
module and transmitted to the other. From the 
second Bluetooth module, the information is sent to 
the GSM module using Arduino UNO as the 
controller.

Testing of the system and standardising it is 
currently on.
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A WEARABLE TREMOR SUPPRESSION 
SYSTEM FOR EPILEPSY PROTECTION

Tremor is a rhythmical and involuntary oscillatory 
movement of a body part and it is one of the most 
common movement disorders. Orthotic devices are 
being tried as a non-invasive tremor suppression 
alternative to medication or surgery.  This study 

presents an attempt to develop a general- purpose 
epilepsy detection system with the help of 
accelerometer that can be used for classifying 
different kinds of series signals like continuous 
detection of tremors and intimate the user  along 
with other information like heart rate, temperature, 
etc. The proposed application provides early 
detection of epileptic seizures, tracking and 
monitoring services with health aid. 

The aim of this project is to fabricate a device that 
can protect a person who is suffering from Epilepsy 
(Seizure disorder) by suppressing his tremors by 
using Inflation and Deflations techniques of 
pressure with the help of a solenoid valve.  The 
device is designed as a wearable and personal 
equipment using wireless communication by 
automatically sending a SMS to a doctor or 
relatives using a GSM modem if the heart beat is 
high and tremor is not controlled by maximum times 
of suppression. 

The vibrations of the tremors will be sensed by the 
accelerometer and the immediate actions like 
temperature & heart rate can be monitored and 
message alerts  can be sent to the care 
taker's/doctor's mobile. The process of inflation and 
deflation can be done continuously to control the 
occurrence of tremors as a first step, and if the 
tremors are still not controlled then the necessary 
actions can be taken from the patient's side using 
the alerts.

Figure 27  The hardware layout of the tremor 
suppression system



CHARACTERIZATION OF BABY DIAPERS 

Baby diapers are intended for absorption and 
retention of excretes by infants and keep the  
baby's skin dry and healthy. Diapers need to be 
examined carefully for their performance like safety 
and quality as they remain in continuous contact 
with the delicate baby skin. Each component in the 
baby diaper varies in its function and hence 
different characterization techniques are used to 
evaluate each of them. 

A project was initiated to understand the 
characteristics of different materials used in the 
Baby Diaper and to prepare a specification 
datasheet of materials used in their manufacture.
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Various brands of baby diaper were procured and 
analysed for the following test parameters towards 
assessing the absorbent characteristics of the 
diapers:

v Liquid strike through time
v Wetback 
v Wetback after repeated liquid strike through 

time
v Run off
v Overall Liquid transport 
v Free swell capacity
v Centrifuge retention capacity
v pH

The results are presented in Table 35.

Table 35  Absorbent characteristics of baby diapers

Sample Descriptions  S1  S2  S3  S4  S5  S6 S7 S8

Liquid Strike through time in (Sec)
 

1
 

0.7
 

3.17
 

2.66
 

2.97
 

1.47 2.39 2.53

Repeated liquid strike through time 

in (Sec)

 

1.14
 

0.84
 

4.5
 

2.78
 

3.16
 

1.67 2.49 6.3

Wetback after single strike through 

time in (gram)

 

0.1

 

0.42

 

0.80

 

0.90

 

0.08

 

0.18 0.11 0.28

Wetback after repeated strike 

through time in (Sec)

 

0.18

 

0.60

 

1.60

 

1.30

 

0.08

 

0.21 0.21 0.62

Run off

 

0.4

 

0

 

17.69

 

12.75

 

2.77

 

1.91 0.52 0

Wetting time in (Sec)

 

3.63

 

4.53

 

2.49

 

3.46

 

4.29

 

3.71 3.41 3.29

Absoption rate (%/Sec)

 

60.89

 

59.41

 

68.84

 

47.5

 

46.31

 

62.9 49.66 61.52

Wetting radius in (mm)

 

26

 

18

 

29

 

25

 

27

 

27 24 21

Spreading speed mm/sec

 

5.1

 

3.54

 

5.95

 

4.83

 

5.06

 

6.58 8.25 4.49

One way transport Index

 

-32.9

 

-42.9

 

99.76

 

396.27

 

103.14

 

-32.23 81.48 -142

Overall liquid transport capability 0.399 0.379 0.5568 0.7624 0.5493 0.435 0.4865 0.38

Free swell capacity (g/g) 40.07 37.63 41.51 41.14 38.92 36.71 33.66 33.41

Centifuge retention capcity (g/g) 33.06 36.76 39.13 36.09 33.81 32.26 30.71 31.08

CHARACTERIZATION OF SURGICAL 
GOWNS    
          
 Surgical gown is identified as a medical device 
intended to be worn by the operating room 
personnel during surgical procedures to protect 
both the surgical patients and the operating room 
personnel from transfer of microorganisms, body 
fluids and particulate material. In the past, the main 
reasons for using operating room garments was to 
protect the patient from the medical staff. Today, 

this situation is reversed, because of the spread of 
Hepatitis B Virus (HBV), Hepatitis C Virus, AIDS 
Virus (HIV) and other viruses, there is a need to 
even protect the healthcare workers from the 
patients. However, manufacturers and users of 
protective clothing are not aware of the exact 
specifications and performance requirements of 
the fabrics used for the garments. 

Hence a project has been conceived towards 
understanding the characteristics of different 



materials used for surgical gowns and to prepare a 
specification datasheet of materials used in their 
manufacture.

Different kinds of raw material used in surgical 
gowns were procured and analysed to access the 
barrier performance level of the fabrics. 

Sample description
 

Water 

tesistance  

hydrohead 

test 

(CmH2O)
 

Water 

resistance –  
impact 

penetration 

test (Grams)
 

Synthetic 

blood 

penetration 

test
 

(Pass/Fail)
 

Viral 

penetration 

test
 

(Pass/Fail)
 

AAMI 

level

Spun bond laminated 

(80GSM)

 

289

 

0

 

Pass

 

Pass

 

IV

SMS laminated (85GSM)

 

175

 

0

 

Pass

 

Fail

 

III

Spun bond laminated Fabric 

(95GSM)

 

329

 

0

 

Pass

 

Fail

 

III

Spun bond laminated

 

(105GSM)

 

519

 

0

 

Pass

 

Pass

 

IV

SMS reinforced sample 

(85GSM)

 

170

 

0

 

Pass

 

Fail

 

III

BVB fabric (70GSM) 150 0 Pass Pass IV

 

Table 37   Barrier performance of spunbond laminated nonwoven materials
     

Sample description  

Water 

resistance  

hydrohead 

test  

(CmH2O)  

Water 

resistance –  

Impact 

penetration 

test  (Grams)  

Synthetic 

blood 

penetration 

test  

(Pass/Fail)  

Viral 

penetration 

test

(Pass/Fail)

AAMI 

level

S1: SMS 35GSM 55.0  2.7  Fail  Fail I

S1: SMS 43GSM 68.2  0  Fail  Fail III

S1:SMS 50GSM 88.2  0  Fail  Fail III

S2:SMS 35GSM
 

29.7
 

6.93
 

Fail
 

Fail ---

S2:SMS 43GSM
 

55.7
 

1.89
 

Fail
 

Fail I

S2:SMS 50GSM
 

60.0
 

0.5
 

Fail
 

Fail III
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o Spray impact penetration 
o Hydro head  - water resistance
o Synthetic blood penetration resistance
o Viral penetration resistance

Results of barrier performance level of different raw 
materials used in surgical gowns are tabulated in 
Tables 36 and 37.

Table 36   Barrier performance of the different SMS nonwoven materials

DEVELOPMENT OF CELLULOSE AND 
CHITOSAN BASED SPONGES FOR 
GUNSHOT WOUNDS 

Gunshot wounds require rapid treatment by the first 
responders to prevent blood loss, disability and 
save a person's life. Often, this involves stuffing a 
lot of gauze and applying pressure to prevent blood 

from exiting the wound. While effective in its own 
right, this can be difficult to perform and can eat up 
precious time during a serious situation. Hence, in 
the present study, an attempt has been made to 
develop sponges with expandable and blood 
coagulating properties. 

The specific objectives of the project are :



• To select, develop and characterize the 
materials for their physical properties 

• To impregnate X ray detectable marker.
• To characterize the sponges for their biological 

properties namely, 
– Biocompatibility evaluation as per ISO 

10993 
– Cytotoxicity, skin irritation and sensitization 

and hemocompatibility.
– Biodegradability.
– Antimicrobial activity using single and 

polymicrobial cultures.
• Study model gunshot/cavity wounds and 

evaluate study properties of coagulating blood 

The size of the antimicrobial coated cellulosic 
sponges lies between the ranges of 0.8 cm to 1.2 
cm, which were found to have both antimicrobial 
and blood coagulation properties. Cavity wound 
models were developed using  biomaterials  
(Figure 28)

Figure 28  Cavity wound models fabricated using 
biomaterials

PREPARATION OF CELLULOSE NANO 
CRYSTAL FILMS FOR EXTERNAL 
HAEMORRHAGE APPLICATIONS

Oxidized cellulose is one of the most studied 
materials in the world for its hemostatic property. 
Most of the studies have explored surface oxidation 
property as its plays a crucial role during the 
process of blood coagulation. In the present work, 
an attempt has been made to increase the surface 
area of the oxidized cellulose by cellulose nano-
crystals with an aim to improve its hemostatic 
properties. 

Cellulose nano crystals were prepared by mineral 
acid and were characterized. 

Figure 29  SEM analysis

Figure 30  FTIR analysis

Figure 31   Particle size analysis
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Further work is currently on.



Table 38   Zeta potential analysis

Analysis
 Acid Concentration 

50%  60%  70% 80% 90%

Particle 
size (nm)

 

103 ±8
 

116 ±7
 

118 ±8 119 ±9 128 ±11

Zeta 
potential 

(mV)
 

-70
 

-63
 

-73 -59 -55

TGA curve of CNC        

  DTA curve of CNC

Figure 32  Thermogravimetric (TGA) analysis

Summary of results

The resultant CNCs were of 10 to 20 nm width and 
of 100 to 150 nm length. They showed higher 
crystallinity compared to traditional method. They 
also showed high thermal stability and high char 

 0
yield upto 21 % at 800 C. The earlier degradation at 

0
200 – 300 C, higher zeta potential values (-55 to -
73 mV) and FTIR spectrum of CNCs were 
confirming the surface oxidation of CNCs.

Figure 33  Torn ACL 

Figure 34  Parts of Knee
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DEVELOPMENT OF ANTERIOR CRUCIATE 
LIGAMANETS (ACL) USING BRAIDED 
TEXTILE MATERIAL (Sponsored by the 
Ministry of Textiles, Govt. of India)

The main objectives of the project were to develop 
Ultra High Molecular Weight Polyethylene 
(UHMWPE) yarn braided l igaments for 
reconstruction of the Anterior Cruciate Ligament 
(ACL)

The ACL is a key fibrous connective tissue that 
maintains the stability of the knee joints and it is 
most commonly injured ligament of the knee. It is a 
pair of Cruciate Ligaments   (Anterior and Posterior 
Cruciate Ligaments) as they are arranged in a 
crossed formation.

Presently, ACL is constructed by many techniques 
like braided, knitted or woven ribbons sewed to 
form circular for, bundle the bunch of fibres, 
scaffolds, scaffolds surrounded by braiding. The 
mechanical properties of the natural ACL were 
investigated by Woo et al., (1991) and viscoelastic 
properties  by Saber Marzougui et al., (2009).  The 
mechanical properties of braided and woven 
prostheses obtained from load-extension tests are 
shown in Table 39.



  

Properties  
Woven 

ACL  

Core 
braided 

ACL

Natural 
ACL

Tensile strength (N)  2450  2046
2109

Strain  at break 
(mm)

 
7.5  11.3 14.95

Stiffness (N/ mm)  326
 

181 176

Breaking work 
(gf.cm)

 

92896
 

118287 152550

Total energy gf.cm
 

11012.9
 

8055.7 --

Material damping
 

0.45
 

0.52 --

Residual 
deformation (mm) 0.90

 
1.14 --

Table 39  Mechanical properties of natural and 
artificial ACL

1 Nm = 10197.1 gf.cm

UHMWPE has been the most commonly used 
bearing material in total joint arthroplasty. Wear and 
oxidative fatigue resistance of UHMWPE are 
regarded as two important mechanical properties 
to extend the longevity of knee prostheses. Table 9 
provides details of the properties of standard and 
high tenacity UHMWPE. 

Properties
 

Standard 
tenacity

High 
tenacity

Breaking tenacity (g/d)  28.0 38.0

Specific gravity  0.97 0.97

Elongation at break  (%)  3.6 3.1

Tensile modulus (g/d)  850 1250

Moisture regain (%)  <0.1 <0.1

Creep (%)  1.7 –  5.0 1.7 – 5.0

Shrinkage (%)  Melts Melts

Melting point
o

( C)  147 147

Table 40   Properties of Ultra High Molecular 
Weight PolyEthylene yarn

It is proposed to develop ACL ligaments using 
UHMWPE yarn using braiding technology. The load 
bearing capacity and tissue compatibility will be 
studied towards standardizing the material. 

DTex  Denier  

Time 
to 

break     

(sec)  

Breaking 
force            

(gF)  

Elongation 
(%)

Tenacity 
(g/denier)

Breaking 
work

(g.cm)

55  48.28  .16  1442  2.61 29.87 936.3

110  102.33  .17  3434  2.79 33.56 2299

220  202.59  .16  6442  2.70 31.80 4079

440  396.00  .18  10430  2.96 26.33 7679

880  792.08  .16  19320  2.71 24.39 13300

It is proposed to study the mechanical properties of 
various braided structures produced by using 
conventional type braiding machines of 16 carrier, 
24 carrier, 32carrier and 48 carrier with Ultra High 
Molecular Weight Polyethylene yarn.
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Sample development
 

The UHMWPE yarn of various deniers of 55dtex, 
110dtex, 220dtex, 440dtex, 880dtex was procured 
and tested under  gauge lengths of  500mm with 
the speed of 5000 mm/min. The results are shown 
in Table 41.

Table 41  Tensile properties of Ultra High 
Molecular Weight Polyethylene (UHMWP) yarn  

Samples of braided  structures listed below were 
prepared and their testing is currently under 
progress:

1) 440dtex of 16 strands 

2) 440dtex of 16 strands with 16 strand 
braided core

3) 440dtex of 24 strands

4) 440dtex of 24 strands with 24 strand 
braided core

5) 440dtex of 32 strands 

6) 440dtex of 48 strands

7) 440dtex of 48 strands with 48 strand 
braided core

35.a) Single Braided structure   



35.b) Double Braided Structure  

35.c) Triple Braided Structure

Figure 35  Braided structures

It is also proposed to develop different braided 
structures by using 880dtex Ultra High Molecular 
Weight Polyethylene yarn with  different no. of 
strands like 16, 24, 32 and 48. Different coatings  
namely plasma and biocompatibility coating are 
planned to be applied on the braided structures.  
Optimisation of the ACL would be done based on 
the qualification tests.

DEVELOPMENT OF HEAT AND MOISTURE 
EXCHANGE FILTER 
(Sponsored by the Ministry of Textiles, 
Govt. of India)

The main objectives of the project were to develop a 
non-woven filter for breathing system in clean 
anesthesia oral lowing ICU circuits to remain free of 
patients micro-flora.

Figure 36  Function of Heat and Moisture 
Exchanger

The process of natural respiratory humidification 
work takes place in three ways, they are

1. Warming 
2. Humidification
3. Cleaning 

55

Annual Report 2016 - 17

Warming

Warming of breathing air is effected by many small 
blood vessels, netlike coating on the nasal and oral 
mucous membrane (mucosa). Nerve impulses 
regulate the amount of blood flow like a body's own 
heating system. Thus vessels are supplied with 
more blood when breathing cold air (warming of 
respiratory gas), and less when breathing warm air.

Figure 37  Humidification of respiratory system

Humidification
                   
During inspiration, well-vascularized mucous 
membranes inside the nose and mouth release 
moisture to the passing respiratory gas. As a result, 
a healthy adult person evaporates 200 to 300 ml of 
water per day. While inspiring through nose or 
mouth the mucous membranes cool down. During 
exhalation this cooling effect causes a portion of 
moisture in the air coming from the lungs (100% 
relative humidity at 37°C) to condensate on the 
mucous membranes, whereby the mucous 
membranes are moisturized again. On the way to 
the lower respiratory tract, the respiratory gas 
already humidified in the nasopharynx is 
conditioned further until the isothermal saturation 
limit is reached. Isothermal saturation limit means 
the maximum possible humidity at a given 
temperature, which amounts to 100% relative 
humidity and 44 mg absolute humidity at 37°C. A 
healthy breathing person reaches that equilibrium 
during nasal breathing at the bifurcation of the 
trachea. Hence, only water vapor-satiated and 
body-warm air reach the alveoli (Figure 37)



Cleaning

While the removal of inhaled particles in the upper 
respiratory tract primarily takes place through 
coughing and sneezing (tussive clearance), in the 
deeper respiratory tracts mucociliary clearance is 
paramount. It is the most important cleaning 
mechanism of the bronchi.

Mucociliary clearance

  The main bronchi down to the alveoli are lined with 
a respiratory epithelium. On it, cilium is existent, 
bearing hair-shaped structures on its surface (cilia). 
The cilia are surrounded by fluid mucous layer, the 
periciliary liquid. This ciliary layer is covered by 
viscous mucus which trap foreign matter and 
microorganisms. The coordinated movement of the 
cilia in the periciliary liquid transports the mucus 
together with foreign matter towards the mouth, 
where it can be swallowed or coughed up. The 
efficiency of this clearance mechanism depends on 
the number of cilia, their structure and motility, and 
the quantity and consistency of the mucus. 
Optimum functionality of the mucociliary clearance 
requires a temperature of 37°C and an absolute 
humidity of 44 mg/dm3 corresponding to a relative 
humidity of 100%. Insufficient heat and moisture in 
the lower respiratory tract causes the ciliary cells to 
stop transporting. Under these conditions, bacterial 
germinal colonization is facilitated.

Heating and humidification of HME

· Contains a layer of foam or paper embedded 
with a hygroscopic salt such as calcium 
chloride

· Expired gas cools as it crosses the membrane, 
resulting in condensation and release of the 
mass enthalpy of vaporization to the HME layer

· On inspiration the absorbed heat evaporates 
the condensate and warms the gas and the 
hygroscopic salt releases water molecules 
when the vapor pressure is low

· Warming and humidification is thus regulated 
by the moisture content of the expired gas and 
patient's core temperature

· A filter layer is also present, either an 
electrostatically charged or a pleated 
hydrophobic one, the latter helps to return 
moisture to the gas as condensation and 
evaporation occurs between the pleats

Filtration

· Filtration is achieved for larger particles (>0.3 
µm) by inertial impaction and interception
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· Smaller particles(<0.3 µm) are captured by 
Brownian diffusion

Work done 

Commercially available raw materials were 
evaluated. After discussions with anesthesia 
experts of various hospitals, the measurement of 
pressure drop with a TSI flow meter instrument was 
carried out at a private hospital towards 
characterizing the filters. The results are presented 
in Tables 42 &43.

Table 42 Test results of pressure drop
                               Input Pressure – 1.01 cfm

S.no  Types of material  Sample ID Pressure drop (kpa)

1  
Commercial material 
(Filter only)  

LLSC  0.1157

2
 
Commercial material

 
LLSC - Gullwing 0.0951

3

 

Commercial material 
(Foam and Filter)

 

LLSC

 
0.1128

4

 

Commercial material 
(Foam and Filter)

 

AIR SAFETY 0.0873

5

 

Commercial material 

(Foam only)

 

AIR SAFETY 0.0167

6

 

Commercial material 
(Paper only)

 

FLEXICARE 0.1177

7

 

Commercial material 
(Filter and Paper)

 

FLEXICARE 0.1088

8
SITRA Developed 
material SITRA 0.0735

9 Dummy - 0

Table 43 Pore size measurement of composite 
materials

S.
 

no
 

Mean flow pore diameter 
(microns)  

Bubble point pore diameter 
(microns)

Commercial 
sample

 

 
SITRA

 Developed 
sample

 

Commercial 
sample

SITRA
Developed 

sample

1 30.71 34.28 329.92 609.28

Subsequently, the filters were tested with a 
ventilator calibration machine. The fibre 
composition and fibre related parameters were 
tested at SITRA labs. The thickness and nature of 
the materials for their hydrophobic / hydrophilic 
nature were analysed by using drop test.  

Engineering work of the composite non woven 
layers and foam material and their evaluations has 
been completed.  Trials have been carried out to 
apply a hygroscopic chemical (CaCl ) coating on 2

the foam material  towards optimization.  
Discussions have also been carried out with 
experts for surface enhancement of filter materials 
using plasma resource.



 

 

Table 44 Moisture vapour transmission 
(breathability) with hygroscopic chemical coating

Sl.  
No  

Sample ID  Material
Cacl2 

Concentration 
%

Result 
(g/m2/24h)

1
 

Commercial 
Sample

 

FOAM
 

- 1897.44

2
Developed recticel 
Bulpren R 31084

FOAM 2 2190.12

Table 45  Bacteriostatic activity of developed 
filter layer

 

 

Sample 
Code

 

Sample 
particulars

 

No. of 
swatches  

Bacterial reduction (%)

Staphylococcus 
aureus

AATCC 6538

Klebsiella 
pneumoniae
AATCC 4352

MBN 
100-13

 

0.5 gpl 
impregnation 
(Final composite 
layer)

 

2

 

0
(Contamination 

observed)

0
(Contamination 

observed)

MBN 
100-14

2.0 gpl spray 
(Final composite 
layer)

2 99.99 99.99

POLYESTER VASCULAR GRAFT IMPLANT 
– PROCESS OPTIMIZATION  AND 
PRODUCTION SCALE-UP

A vascular graft is a surgical procedure performed 
to redirect blood flow in a region of the body. It is 

commonly performed due to inadequate blood flow 
(ischemia) and as a part of organ transplantation. In 
general, someone's own vein is the preferred graft 
material (or conduit) for a vascular bypass, but 
other materials such as PTFE, Dacron or a different 
person's vein (allograft) are also commonly used. 
Arteries can also be redirected and serve as 
vascular grafts.

Polyester (Polyethylene terephthalate - PET) has 
been used in different blood contacting applications 
such as vascular grafts, heart valve sewing cuffs 
and annuloplasty rings. PET offers biostability, 
sterilizability, retention of mechanical strength over 
long periods of time, fatigue resistance, good 
flexibility and handling characteristics and 
suturability to the above implants. Fabrics can be 
woven to produce the desired  porosity and .

Vascular graft implants are not manufactured in 
India and indigenous technology to produce fabric 
based vascular grafts did not exist in India till SITRA 
developed a product and process technology for 
PET vascular grafts.

In this project, it is proposed to develop defect-free 
grafts of different sizes. A new loom will be 
purchased and its process optimized to achieve the 
objectives. 

This project  has been initiated.  Loom 
finalization work is in progress. Once done, 
vascular grafts would be woven and the product 
would be taken up for commercialization.

shapes

just 
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A non-woven web is planned to be developed by 
needle punching method. After conducting quality 
evaluations based on the test results, the material 
and type of process will be optimized.  
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TRANSFER OF TECHNOLOGY AND 

RESEARCH UTILISATION

SERVICES TO MILLS

It was heartening to note that the s
by SITRA continued to be an important area of its 
work during the year. Almost 90% of the 235 
member units utilised/participated in one or more of 
the five broad services offered by SITRA  viz., 
test ing,  t ra in ing,  inter- f i rm compar ison 
studies/surveys, consultation and other services. 
While more than 42% of the members utilised 
atleast   2 services, only less than 10%  of the mills 
did not utilise any of the services offered by SITRA  
(Figure 38).

ervices offered 

The services availed by the mills during 2016 - 17 
are given in Table 46.

    Material                                 Commercial                                     Project and Others
 

Samples Tests Samples Tests

Fibres 36193 124211 312 2003

Yarns 16796 35988 165 312

Fabrics 3187 4054 41 42

  Chemical testing 12343 16941 264 399

CoE tests 6792 7838

Total 76026 189032 782 2756

Table 47 Testing services offered by SITRA during 2016 - 17  

Figure 38  Percentage of member mills utilising 
      SITRA’s services

Table 46  SITRA's services availed by textile mills 
during 2016 - 17

             Type of service           Member      Non
                                units     members

 
 Fibre, yarn and fabric testing      207          2847

Consultancy services                  44            141

CPQ study and Online 
survey on RMC & YSP                87            173

Training: Executives,                                        
supervisors and operatives         46            233

Accessories testing &                                  
instrument calibration                 74             274

Testing was the most sought after service during 
the year, with as many as 207 mills, representing 
almost 88% of SITRA’s membership, making use of 
this service. A mill sent, on an average, samples on 
more than 42 occassions during the year, each 
sample involving 3.2 tests. One-seventh of the mills 
sent samples for testing regularly, ranging from one 
sample every week to more than one sample a day. 
On the other hand, around 11% of the mils availed 
this facility on only one occassion during the year.

The number of samples received from mills showed 
an increase of around 13%, from 67,308 last year to 
76026 this year. Around 2900 non-member units 
also utilised this service (Table 46 and 47).

The “Costs, Operational Performance and Yarn 
Quality" study (CPQ) covering key areas of a mill's 
functioning, initiated by SITRA 20 years ago, has 
been receiving good appreciation from mills. During 
the year 2016-17, 106 units availed this service.  
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The monthly online survey of raw material cost and 
yarn selling price, initiated by SITRA in  April  2013,  
has been receiving good response from the mills 
and during the 2016-17, on an average 80 mills 
participated in each of the 12 surveys.

The training programmes offered for the 
managerial, supervisory and operative personnel 
were utilised by around 1/5th of the member units  
while 233 non-member units also availed this 
service. Further details regarding the training 
programmes are given in the section under 
'Training and development programmes and labour 
training.

SITRA undertook a number of consultancy services 
during the year. Around 1/5th of SITRA’s member 
units  and more than 140 non-member mills 
retained SITRA for consultancy assignments on 
various operational problems, techno-economic 
studies, energy conservation studies and other 
managerial problems. Some of the important 
assignments that were handled by SITRA during 
the year, are listed below.

§Energy audit

§Study on compressed air system

§Machinery valuation

§Assessment of laboratories for compliance 
to ISO/IEC 1705:2005

§Yarn costing study

§Consultancy on process standardisation

§Technical trubleshooting service for dyeing 
units 

§Study of soft flow dyeing machines and 
yarn dyeing  machines

§ACS for humidification plants &
compressors

§Performance improvement study

§UKG study

Details of the individual consultancy services that 
were offered to the mills are presented in               
Annexure V.

COMPUTER AIDED TEXTILE DESIGN 
CENTRES

With good response from the industry to its first 
Computer Aided Textile Design Centre (CAD), that 
was established in the year 1995, SITRA 
established 3 more centres, as a part of the PSCs. 

These 4 centres are functioning under SITRA's 
management with its own financial resources. The 
CAD system facilitates the creation of numerous 
designs quickly which can be varied or changed 
instantly depending upon the requirement of the 
customers. Computerised card punching, an 
intermediate technology, which will reduce the cost 
in both handloom and powerloom sectors, is also 
offered by the CAD centres. Table 48 shows the 
various services of these centres that were utilised 
by the decentralised weaving sector. 

Table 48  Services offered by the CAD centres 
during 2016 - 17  

S. No.        Type of service   No. of services

1. Designs development 

 /graph printouts 681

2. Card punching 330
3. Training programmes 5  

(persons trained)           (22)

POWERLOOM SERVICE CENTRES

SITRA has set up powerloom service centres at 
various places of powerloom concentration in Tamil 
Nadu to cater for the requirements of this 
decentralised powerloom sector. 

The first of its kind was established at Somanur 
three decades ago. Since then six more centres 
have been established and all these 7 centres are 
sponsored by the Ministry of Textiles, Government 
of India. The centres are located in Tamil Nadu at 
Karur, Komarapalayam, Palladam, Rajapalayam, 
Salem, Somanur and Tiruchengode. SITRA also 
operates a textile service centre at Chennimalai for 
the benefit of both handloom and powerloom units 
in that region. 

The PSCs (Powerloom Service Centres) have 
conducted a number of interactive sessions with 
powerloom entrepreneurs under the TUF scheme. 
Various consultancy services like cluster 
development programme, machinery buyer-seller 
meet, exposure visits with Association and Society 
members to units following best practices, at 
various places in India, entrepreneur development 
programmes, etc., were offered during the year. 
The centres also carried out many machinery 
inspections under the credit linked capital subsidy 
scheme. Weaving units are also continuously 
availing the service of the centres for various 
aspects like preparation of new project report, 
machinery valuation, techno-economic viability 
study, project appraisal, textile extension study tour, 
etc. 
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Many units 
Salem districts that have installed rapier looms in 
recent times have immensely benefitted from the 
various services offered by the centres.

The buyer-seller meets have created a good 
platform for manufacturers and have contributed to 
the export of huge volume of Indian poplin and 
cambric fabrics  from these units.

Efforts taken by the SITRA powerloom service 
centres to implement the welfare schemes, under 
the Group Insurance scheme of Government of 
India, have benefitted about 23,149 workers 
engaged in weaving, twisting, warping and sizing 
units. 

The various services rendered by these powerloom 
service centres are given in Table 49.

Table 49 Services rendered by the powerloom 
service centres (2016 - 17)

S. Type of service             No. of 
 No. services

1. Consultations 451

 2. New designs development 681

 3. Yarn / cloth / chemical samples 
testing 36,605 

 4. Training programmes 78
(persons trained) 1229

 
 5. Liaison / request visits 3,692

 6. Number of looms inspected 28,316

 7. Number of special works 172*

* Seminars / Tuf meetings / Talks

KNITTING DIVISION

SITRA is undertaking knitting trials and suitably 
advising the spinning mills in the region to produce 
the required quality yarns. Apart from the above 
service, the knitting division is rendering several 
other important services like testing the knitted 
fabric, technical consultations, identification of the 
causes for the defects, sample development, 
machinery valuation etc., In addition to the above, 
the knitting department is conducting seminars 
focusing on the latest trends in the knitting industry 
and providing training at various levels. The 
following services were offered during 2016 - 17.

in Coimbatore, Erode, Namakkal and 
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Ø

knitted fabrics and garments

ØFabric faults, cause and remedial measures

ØConsultancy services

ØConducting training programmes

ØPreparing technical feasibility reports

ØMachinery valuation and inspection

Karl Mayer warp knitting and warping machines are 
available for mills/parties for samples development 
as well as product development in medical textiles.

The various services offered by the division in the 
year under review are given in Table 50. There has 
been a significant rise in the services utilised by the 
industry. The increase is consistent on all the 
services primarily. testing and consultancy.

Table 50  Services offered by the knitting division 

                       (2016 - 17)

S. Type of service No. of
No. services

 1 Testing 4253
 

 2 Samples knitting on 

FAK machine 1,502

 3 Knitting performance of yarn 418

 4 Consultation 329
 

 5 Training programmes 2

(persons trained) (4) 

SITRA is the only 
lab in South India having a dedicated wing for 
analysis of defects of textile materials based on 
standardized procedures.

Testing of various quality parameters of 

DEFECT ANALYSIS WING

SITRA has established during the year a separate 
wing for “Defect Analysis” which enables mills to 
send their yarn and fabric (woven and knitted) 
samples for analysis of defects. 

  Fabrics can be analysed 
for both weave/knit faults as well as wet processing 
faults. Based on the analyses carried out, mills shall 
receive reports indicating the maximum possible 
evidences for the root cause of the problem in the 
sample(s) sent for analyses
. 
Ø Defects analyses 

The various defects that can be assessed include 
contamination, stain, shade variation- barre or 
bands in knitted and woven fabrics or patches, 
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colouration effects, blend irregularities, stress 
failure, holes due to chemical, mechanical or 
biological damage, etc.

Ø  Re-engineering and design evaluation 

The wing can also guide mills in re-engineering 
and design evaluation of woven and knitted 
fabrics (Both warp and weft knitted fabrics).

Ø Sewability 

Another service that is offered is Sewability 
analysis, which is done for evaluating the 
performance of sewing threads / needles on 
different single jersey knitting machines that are 
available with SITRA. 

Ø Appearance / Performance of woven and knitted               
fabrics

Under this service, mills will be provided in their 
reports, details of the running performance of the 
yarns during knitting and details of grey fabric 
appearance like thick places, thin places, long 
thin places, long thick places, slubs and 
contaminations using SITRA method as well as 
on a  4 Point System of inspection method.

During the year, 1,211 samples were tested. The 
major testing services offered were fabric 
observations (241), Fabric Defects on Inspection 
Machine (232), Yarn count (169), Ends and picks 
per Inch (64), Shrinkage (54), Loop length (51),  
Weight per unit area (41), Twist per Inch (36), 
Compression pressure measurement (36), 
Spirality % (34), Proportion of yarn (32), Extension 
and Recovery (28), Courses and wales per inch 
(10)  and Others (94).  

WEAVING CENTRE

SITRA's weaving centre is fully equipped with 
different types of shuttleless weaving machines 
like, Sulzer Projectile P700 HP, Picanol GTX Plus 
Rapier, Toyota JAT 710 Air-jet and Dornier LWV 4/E 
Air-jet machines to provide the following services to 
the textile industry to meet the global competition.

> Conducting weavers’ training and maintenance 
training programmes in shuttleless weaving    
machines

> Entrepreneur Development Programme for 
new  entrepreneurs to start weaving units.

> Preparation of project proposals, model project 

reports and technical feasibility study reports 
for weaving units under Technology 
Upgradation Fund (TUF) scheme.

> Conducting in-house training programmes for 
weaving units

> Consultancy services and liaison visits

> Product development and sample weaving

> Yarn performance study in shuttleless 
weaving machines

> Woven fabric defect analysis

> Training programme on fabric quality inspection 
and cloth analysis

> Management development programmes for 
sizing units 

> Supervisory development programmes

Seventeen yarn performance studies in shuttleless 
looms, 6 weaving consultancy assignments, 6 
woven fabric defect analysis, 6 products 
development work, three different training 
programmes wherein 14 persons were trained, 
were the major activities of the division during the 
year.

TEXTILE CHEMISTRY DIVISION

SITRA 's Textile Chemistry division,  with nearly 5 
decades of experience, has the skilled manpower 
and expertise to meet the ever increasing  
demands of today's  industries. The laboratory is 
accredited by National Accreditation Board for 
testing and calibration Laboratories (NABL) and 
meets the requirements of ISO / IEC 17025: 2005.  
SITRA's test reports are valid across the globe,     
The department's eco testing, water analysis and 
fibre & wet processing laboratories  are equipped 
with state-of-the-art testing equipment to carry out 
testing of various aspects.

The department is involved in addressing the needs 
of industry for various technical problems.  The 
areas covered under consultancy services include  
Project appraisal for new and expansion projects, 
Technical guidance for setting-up of in-house 
quality control laboratory,  Techno-economic 
viability study for processing units, Process 
optimization to achieve desired quality parameters, 
Study of water consumption, material to liquor ratio 
of various processing machines, etc.   The Tamil 
Nadu Pollution Control Board (TNPCB) has 
recognized the department for conducting water 
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consumption audits at chemical processing units. 
During the year, the department offered a wide 
range of consultancy services catering for the 
needs of the textile processing units, which were 
utilized by 44 units. The department also addressed 
to many  adhoc problems referred by the industry.
 
The department also conducts various training 
programmes to industry as well as educational 
institutions in various areas such as fibre 
identification and blend analysis, process and 
quality control in textile chemical processing, water 
and effluent testing, practical aspects of wet 
processing, evaluation of functional properties of 
textile materials, Introductory / value added 
programmes on chromatography / spectroscopy 
and their applications along with hands-on training 
on state-of-the art analytical instruments like 
HPTLC, HPLC, AAS, UV-Vis Spectrometer. The 
year witnessed 4 different programmes offered by 
the division wherein156 persons were trained.

Staff of the department are also accrdited as 
assessors to  carry out assessment of NABL 
laboratories. During the year, 9 assessments were 
carried out.

SITRA TEXTILE TESTING AND SERVICE 
CENTRE, TIRUPUR                 

In order to cater for the requirements of the knitting 
industry, textile processing units, export houses 
etc., in the region, SITRA has established a sample 
collection centre at Tirupur in the year 2005. 
Samples collected at the centre are brought to 
SITRA the same day. In many cases, results are 
reported to the customers within 24 hours, thus 
reducing considerably the turn around time. Based 
on customers' feedback, SITRA has upgraded the 
centre into an extension service centre and has 
completed the process of setting up a laboratory 
with essential instruments for testing of knitted 
fabric / garments. During the year 2015, the centre 
had moved to a spacious building to accomodate 
more instruments. With additonal instruments 
added during the year, the centre has been able to 
reduce the turnaround time of sending samples to 
SITRA and carry out testing for water / effluent 
testing, fibre identification & blend analysis, etc. 
During the year under review, the centre tested 
1,333 samples with as many as 1,830 tests.

CENTRE OF EXCELLENCE FOR MEDICAL 
TEXTILES

The Centre of Excellence for medical textiles was 
established at SITRA under Mini Mission I of 
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Technology Mission on Technical Textiles (TMTT), 
promoted by Office of the Textile Commissioner, 
Ministry of Textiles, Government of India during the 
year 2010.  The centre is actively involved in 
various activities such as prototype development,  
pilot scale production,  testing and evaluation, 
training and seminars, standard formulations, 
incubation services, information resources, 
research and development,  technical consultancy 
and detailed project reports for new ventures. It has 
technical collaboration with institutes like Bolton 
University, UK and PSG Institute of Advanced 
Studies under separate MoUs.  

The centre has been equipped with several high-
tech testing instruments for measuring various 
parameters for medical textile products. It has also 
developed many equipments on its own like the 
Synthetic blood penetration resistance tester, 
Bacterial filtration efficiency tester, Compression 
bandage  pressure  measurement  system and 
particulate filtration efficiency tester.

The centre's activities include development of 
many medical textile products like Bifurcated 
Vascular Graft, 3D compression bandages for 
Lymphedema, Spunlace non-woven wound 
dressings for malodour wounds, Breathable 
Surgical gowns treated with nano finishes, Barbed - 
bi-directional surgical sutures, Hospital bed linens 
with enhanced thermal properties for coma 
patients, Hernia mesh, Clinical heart patch fabrics, 
Insole line for diabetic shoes, etc.  During the year, 
the centre developed wet wipes of different types, 
curcumin loaded wood pulp and chitosan coated 
gauze for different customers.

The department had prepared 6 DPRs as part of its 
activity to help new entrepreneurs in setting up of 
technical textile units. It was involved in the 
development of 10 specifications / standards, apart 
from the development of 10 prototypes.  As part of 
meeting its other objectives, the department has 
also attended to 14 different technical consultancy 
assignments.

Another activity of the department includes training 
of personnel from industry as well as fresh 
entrepreneurs on avenues in medical textiles.  
During the year, the department trained  1242  
persons.

Staff of the department are also registered with the 
Bharathiar University, Coimbatore to guide 
students for their M.Phil and Ph.D. in Medical 
Textiles. So far 4 masters students have received 
guidance.
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SITRA MICROBIOLOGY AND BIOTECH 
LABORATORIES

Towards providing diversified services under 
chemical testing, SITRA had started the 
microbiology testing facilities as an extension of its 
chemistry laboratory in the year 2009. This NABL 
accredited laboratory is now under the CoE-
Meditech and is well equipped to test samples as 
per international test standards of ASTM, 
AATCC,APHA and IS and has the facility to test 
samples for bacterial filtration efficiency, 
antibacterial activity assessment of textile 
materials : parallel streak method, antibacterial 
finishes on textile materials: assessment of testing 
for antibacterial activity and efficacy on textile 
products, antifungal activity,  assessment on textile 
materials: mildew and rot resistance of textile 
materials, antimicrobial activity assessment of 
carpets, determining the antimicrobial activity of 
immobilized antimicrobial agents under dynamic 
contact conditions, antimicrobial susceptibility 
tests, methods of sampling and microbiological 
examination of water, heterotrophic plate count, 
ETO Sterilization, resistance of materials used in 
protective clothing to penetration by blood-borne 
pathogens using Phi X174 bacteriophage 
penetration as a test system, textile fabrics-
determination of antibacterial activity -Agar 
diffusion plate test and determining the activity of 
incorporated antimicrobial agent(s) in polymeric or 
hydrophobic materials.  During the year 2016-17, a 
total of 409 samples were tested by the 
microbilology  laboratory and 362 samples by the 
biotech laboratory.  A total or 742 samples were 
received and evaluated using the SEM. 

SITRA CALIBRATION COTTONS

With the quality management systems like ISO and 
TQM being implemented in many mills, checking of 
accuracy or calibration of the testing instruments 
has become mandatory for the textile mills. SITRA 
calibration cottons have been extensively used by 
the mills for many years. The calibration cotton 
marked Sl4  & LL4 are being popularly used by the 
mills. During the year 2016-17, a total of 258 
packets of these cottons were supplied to mills in 
different parts of India.

TEXTILE  ACCESSORIES TESTING                       

SITRA offers testing service to evaluate the quality 
of spinning and weaving accessories / spares as 
per BIS standards. Moreover, training is imparted 
to the mill technicians on aspects like evaluation of 
quality characteristics, sampling procedures, etc. A 
total of 2,253 samples from 533 units covering 

 

various accessories like carton boxes, paper 
cones, rings and travellers, tubes, kraft papers, ring 
spinning bobbins, paper cores, etc., were tested 
during the year under review which is a slight 
decrease in the numbers compared to the previous 
year.

C A L I B R AT I O N  A N D  P E R F O R M A N C E  

CERTIFICATION FOR INSTRUMENTS 

Calibrating testing equipment and maintaining their 
reports is a requirement as per quality systems like 
ISO and TQM. Many mills are seeking SITRA's help 
to get a "Calibration Certificate" for their textile 
testing and quality control instruments. SITRA's 
certificates are rated as equivalent to the national 
standards of the National Physical Laboratory, New 
Delhi. During the year under review, as many as 57 
weaving & knitting units availed the service of 
SITRA to receive calibration certificates for 405 
textile testing and quality control instruments. 
Testing the performance of instruments developed 
by SITRA and manufactured by its licensees is 
another important service rendered by SITRA. 
During the year, 4 instruments were thoroughly 
checked for their performance and certificates were 
issued.

 

PREPARATION OF TRAINING MANUALS FOR 
VARIOUS JOB ROLES IN TEXTILE MILLS

SITRA had been assigned the task of preparing 
National Occupational standards and Qualification 
Packs(QPs)  for various job roles in the textile 
sector by the Textile Sector Council of the National 
Skill Development Council working under the 
Ministry of Skill Development, Govt. of India during 
the year 2015. Accordingly, SITRA has prepared 
the QPs for 12 job roles under the textile testing 
category, apart from the job role of powerloom 
operators. Subsequent to the validation of these 
QPs by the industry, they have been made  
available for the industry to carry out training under 
various job roles. Under PMKVY-2 it is mandatory 
that a training centre maintains a manual of each 
job role under which training is carried out. SITRA 
prepared during the year, a manual for the job role 
of  auto cone winding tenter. 

TRAINING SERVICES

1. STAFF TRAINING

During the year under review, SITRA organised 13 
different training programmes which included 12 
functional programmes and 1 international training. 
The details of the various programmes are given in 
Table 51.
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Table 51  SITRA’s training and development  programmes (2016-17)

 Duration Category      
 S.                   Name of the programme (in days)
 No. A B C

Functional programmes    

1 37th Management Development Programme 60 1 10 10

2 Three-day training programme on
 “Maintenance management of modern 
spinning machinery”     3    1    19    22

6 Technical Awareness programme 2   2      2      28

7 In-house functional skills enhancement 
programme 2   1      1     20

   International programme

rd
12 SITRA’s 65  international training programme 60 1 20 40

                                  Total - 15 - 370

3 Programme on “Cost control in spinning mills” 2    1    36    47

4 Two-day training programme on 
“Interpretation and analysis of Spectrogram” 2    1    27    40

5 Training Programme on “Low Voltage 
Switchgear selection & maintenance”   3     1     6    10

8 Functional skills in 
Testing & Quality Control for Lab Technicians 4   1      17    27

9 Value added course on Water Analysis 3     3      1     59

10 Value added course on 
“New trends in textile printing” 3    1      1    32

11 One credit course on garment processing                 3    1        1     35

12. Training on “Assessment of basic 
quality parameters 3 1 1 2

Note : A - Batches     B - Orgnisations     C - Participants

Annual Report 2016 - 17

A. Functional Programmes

SITRA's 37th Management Development 
Programme

The management development programme 
organised every year by SITRA attracts young 
entrepreneurs interested in understanding the 
various aspects of textile mill management.  Many 

young executives have immensely benefitted from 
this programme that have been held annually in 
previous years.

The intensive 2 months programme covers all the 
major aspects of mill management - material 
management, production and productivity, 
statistics and quality control, maintenance, 
financial management, energy management, 
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personnel management, etc. Ten young executives 
attended the programme which was held during 
October-November 2016.

T h r e e - d a y  t r a i n i n g  p r o g r a m m e  o n  
“Maintenance management of modern 
spinning machinery”

With growing realization among technicians that 
lack of or improper maintenance can prove to be a 
major factor affecting the yarn and fabric quality, 
more and more mills have started giving priority to 
systematic maintenance practices. With an aim to 
create awareness on modern practices that will 
benefit the textile technicians, SITRA organised a 
three day programme during July 18-20, 2016.

Some of the topics covered during the programme 
included maintenance of critical areas from blow 
room to winding, impact of maintenance on energy 
conservation, machinery audit, special tools, 
gauges and bearings, lubricants and lubrication 
methods in maintenance, compressed air quality 
and its usage in machines, importance of inventory 
control in maintenance management. Twenty two 
senior and middle level technicians from 19 
different mills attended the programme.

Programme on “Cost control in spinning mills”

The two-day training programme was held during  4 
– 5 November 2016 with an aim to emphasize the 
importance of using the right costing methods 
towards effective uitlisation of men and materials.  
The need for costing, right methods of estimating 
cost, yarn realization and waste control, power cost 
estimation, computerization of cost, costing for 
decision making and reporting to management 
were some of the topics covered during the 
programme. Forty seven participants, including 
Managing Directors, senior executives, technical 
and costing personnel, representing 36 mills took 
part in the two-day programme. 

Two-day training programme on “Interpretation 
and analysis of Spectrogram”

An effective quality control ensures that  valuable 
information of the various test reports by the latest 
generation testing equipment are effectively 
analysed. Samples tested in the modern 
instruments provide results not only in the 
numer ica l  form but  a lso as graphica l  
representations. Spectrogram is one such 
graphical expression of the results. The periodic 
faults in the sliver, roving and yarn can be better 
understood using the Spectrogram as it represents 

the mass variation. It is essential for the technicians 
to have the necessary skills to effectively analyze 
the Spectrogram towards ensuring seamless 
production of quality yarns by the mill. Towards the 
same, SITRA organised a two-day training 
programme during 8th and 9th September, 2016.

Some of the topics covered during the programme 
included significance of spectrograms in fault 
analysis, interpretation of Spectrograms, locating 
the fault creating area using spectrogram, creating  
customised ready reckoners for spectrogram 
analysis, effective QA and maintenance 
interactions for quality assurance. Around 40 senior 
and middle level technicians from different mills 
attended the programme.  

Training Programme on “Low Voltage 
Switchgear selection & maintenance”

SITRA in association with Larsen & Toubro Limited, 
Switch gear training centre, Coonoor organized   a 
three-day training on "Low voltage switchgear 
Selection and Maintenance" during October 2016. 
The programmes covered various topics like 

10 participants from 
Textile Industry and other industries attended the 
programme.

introduction to switchgears, circuit breakers, 
contactors & OLR, HRC fuses, motor starters & 
MPCBs, MCBs" ELCBs & DBs, selection and 
operation of MCCBs, operation and maintenance of 
ACBs, numerical relays, BBT and MV switchgear 
and fault level calculations. 

Technical Awareness programme

At the request of a spinning mill in  Andhra Pradesh, 
SITRA conducted a two-day training programme 
for two of their staff members. The focus of the 
programme was to highlight the technicalities 
involved in cotton selection procedures and its 
assessment mechanisms. The topics that were 
covered during the programme included quality of 
Indian and imported cotton varieties, measuring 
various fibre properties, cotton specification in HVI 
& ICC modes, fibre yarn relationship, etc

In-house functional skills enhancement 
programme 

At the request of a member mill in Kerala, SITRA 
conducted a two day training programme for the 
managerial and supervisory staff at  Ernakulam. 
The intention of the programme was to sensitize 
participants on the various technical aspects 
involved in spinning mills like present textile 
scenario, work load and work assignment, yarn 
rea l iza t ion and waste  cont ro l ,  qua l i ty  
enhancement, etc. Twenty staff members of the mill 
attended the programme.



Functional skills in Testing & Quality Control for 
Lab Technicians

To improve the functional skills of lab technicians in 
testing & Quality control   laboraties, SITRA 
conducted a three-day training programme in 
Janurary 2017. Twenty seven persons from  
spinning mills, product manufacturers, various 
laboratories and dyeing industry participated. Both 
theoretical sessions and practical demonstrations 
were given during the course on the following 
topics:

Topics covered include
FIntroduction and Necessity of Testing
FConstruction parameters (EPI, PPI, GSM, etc)
FSampling techniques
FColour Theory & Computer Colour Matching
FColour Fastness      
FGeneral Quality Parameters and Specific tests 

for fabrics and Garments
FWash Care Label Instructions
FEco Parameters, etc     

Value added course on “New trends in 
textile printing”

As a part of the value addition course for their 
students, a private Engineering College in 
Coimbatore sought SITRA's services to conduct a 
three day programme during March 2017 covering 
the following topics:

   Ø   Pretreatment of textiles
Ø Introduction, styles, machines and methods 

of printing
Ø Practical demonstration of pigment & batik

printing
Ø Digital printing
Ø New trends in printing
Ø Practical demonstration-tie & dye, 

sublimation print, transfer print

Industrial visits to 2 different manufacturing units at 
Tirupur carrying out digital and rotary printing on 
textile materials, screen preparation activities were 
also arranged to provide practical exposure to the 
students.

Training on “Assessment of basic quality 
parameters” for  Co-opetex

Under request from Co-optex, their technicians 
were trained on basic quality parameters such as 
construction aspects, colour fastness to qashing, 
rubbing, light and perspiration, dimensional stability 
to laundering, etc., under a programme held during 
April 2016.

Value added course on Water Analysis

As a part of the value addition course for their 
students, a private Arts and Science College in 
Coimbatore retained SITRA's services to conduct a 
three day programme on Water Analysis during 
January 2017.

Fifty nine students in 3 batches attended the 
programme which covered both theoretical 
sessions as well as practical demonstrations. The 
topics covered during the course were,

ØIntroduction to water
ØVolumetric Analysis
ØAnalysis of Anions and Cations
ØAnalysis of BOD, COD
ØUV Vis, TOC & AAS 
ØEffluent Analysis

One Credit Course on garment processing

A training programme covering various aspects 
involved in garment processing was organized for 
the benefit of undergraduate Textile technology 
students of M/s Bannari Amman Institute of 
Technology, Sathyamangalam. Thirty five students 
attended the programme which covered topics like, 
Introduction to garment processing, Advantages of 
garment processing, Garment dyeing techniques 
and machinery used, Garment printing techniques 
and machinery used, aesthetic and functional 
finishes for garments, Value addition processes for 
garments, Quality Control procedures for 
garments, Wash care labels, Garment inspection 
and defects, etc. Towards giving practical exposure 
to the manufacturing processes, the students were 
taken to 3 units in Tirupur carrying out embroidery 
on textile materials, garments washing and 
garment dyeing.

Technical awareness programme

At the request from M/s. Muratec Machinery 
Manufacturers Ltd., SITRA conducted a one day 
awareness programme for their engineers. The 
topics covered in the programme included yarn 
properties and their influence on quality/process 
control and yarn quality requirements for high 
speed weaving and knitting. Twenty six engineers 
attended the programme.

C. International Training Programme

International training,  a programme sponsored by 
the Ministries of External Affairs and Economic 
Affairs, Govt. of India, under their sponsoring 
schemes viz., ITEC (Indian Technical and 
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workers were conducted in 16 mills, covering 560 
operatives in 30 batches. Significant improvement 
was achieved in key elemental timings, incidence of 
waste, production rate and quality of output in all the 
programmes. Details of the operatives training 
programmes for spinning mills conducted in 2016 - 
17 are shown in Table 53. 

Table 53 Break-up of operatives 
training programmes for spinning mills 

conducted in 2016-17

S.                                          Number of
   no.
   Tenting jobs       Mills   Batches   Partici-                                            

                      pants

1. Fly frames 1 3 44
 2. Ring frames 7 17 316    
 3. Open end 

spinning 2 2 37   
 4. Cone winding 4 5 101   
 5. Reels 2 3 62

Total 16 30 560

ii) Ancillary labour training

Retraining programme was conducted for 21 ring 
frame doffers in one mill.  The doffers were trained 
to doff full cops and replenish empty cops using 
both the hands while doffing ring frames.  
Significant improvement was achieved in doffing 
time and controlling double gaiting.

iii) Jobbers Development Programme 

At the request of a member mill in Kerala, SITRA 
conducted a 3 day training programme for  24 
jobbers in October 2016. The programme covered 
various technical topics involved in spinning mills 
like the present textile scenario, type of trainers, 
right work methods in mills, absenteeism control, 
material handling, housekeeping, etc.

3. SKILLS DEVELOPMENT TRAINING PROGRAMMES

    UNDER SITRA – ISDS

 

   

The “Integrated Skill Development Scheme” 
initiated by the Ministry of Textiles, Govt. of India, 
aims to leverage the strength of institutions like 
SITRA to augment the skills of the personal in 
industry for enhancing their capabilities. Under the 

th
main phase of this scheme in the 12  Plan period, 
SITRA is offering 9 different skill development 
programmes. 
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Economic Co-operation Plan) and Colombo Plan,   
is a regular feature of SITRA's training activity since 
1974. More than 1650 participants from more than 
65 countries have so far been benefitted out of 
SITRA's expertise in textiles. 

th
The 65  batch of this programme  commenced on 
12th October, 2016 and was inaugurated by Dr. 
Prakash Vasudevan, Director, SITRA. 

The valedictory function of the programme was 
held on December 9, 2016. Dr. Prakash 
Vasudevan, Director, SITRA presided over the 
valedictory function and distributed course 
completion certificates to the participants. 

2. LABOUR TRAINING

SITRA has been regularly conducting training 
programmes for the textile mill workers for the past 
34 years. As in the previous years, this year also 
many mills have utilized SITRA's services in this 
area. As many as 605 shop floor workers were 
trained. Training programmes were organized for 
operatives at mills' premises in the regional 
languages in 34 batches (Table 52).

Table 52  Training programmes offered for shop 
floor workers in 2016-17

Number of
  S.    Type of 
  no. programme   Mills  Batches  Partici-

 pants

  1. Operatives 
    training 9  32    560

2. Ancillary labour 
training 1 1 21

3. Jobbers 
development 
programme 1 1 24

              Total 9 34  605

(I) Pre-employment and retraining programmes

Pre-employment training for new entrants and 
retraining programmes for the experienced 

Two 
courses, Textile Mill Management  & Textile Testing 
& Quality Control were offered under this scheme. 
Forty participants from different 20 countries, 
Afghanistan, Bangladesh, Cuba, Egypt, Ethiopia, 
Ghana, Indonesia, Kenya, Malawi, Myanmar, 
Nigeria, Sudan, Tajikistan, Tunisia, Tanzania, 
Uganda Uzbekistan, Zambia and Zimbabwe 
attended the programme. 
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During the year, SITRA trained a total of 225 
persons  in 14 batches under the Operative training 
programme. The tenting jobs for which the persons 
were trained included the preparatory, spinning, 
manual cone winding and Autocone winding 
departments.

APTITUDE TESTS FOR TEXTILE MILL 
OPERATIVES

Since the jobs in textile mills are mostly semi-
skilled, repetitive and monotonous, it is of utmost 
important to select only those individuals who 
would have these characteristics and would desire 
to do these jobs. By doing so, mills can not only 
ensure more productivity but also greater 
commitment and involvement amongst the 
employees.

SITRA's aptitude tests are exclusively designed to 
meet the specific requirements of assessing the 
ability or aptitude of employees to do the expected 
activities in the various departments of a textile mill. 
These tests are being effectively used by around 
200 member mills for the selection of employees 
and they are appreciative of the effectiveness of 
these tests. The tests measure whether an 
individual has the capacity or latent ability to learn 
and perform a given job if adequate training is 
provided. The use of aptitude tests is advisable for 
fresh applicants who have little or no experience 
and may be used by the mills interested in selecting 
employees for whom training will result in greater 
performance. 

The tests are designed to cover the operatives for 
preparatory, spinning and weaving departments. 
Most of the jobs in these departments involve         
I) Visual acuity eg., ability to note end breakages, ii) 
Two hand coordination for working at machines eg., 
operations like piecing and knotting, iii) Finger 
dexterity eg., operations like piecing and knotting 
iv) Eye and hand coordination for operating the 
state-of-the-art machines and v) quick reaction time 
to respond to emergencies at the work place. All 
these psychophysical attributes are measured by 
using the three tests in the SITRA  Aptitude Test Kit.

Since 2005, SITRA has included another sub-test 
to the Kit - colour blindness. Many times, it is 
observed that operatives suffering from colour 
blindness are unable to distinguish the subtle 
differences in colour variations as also identify the 
basic colour combinations. In order to ensure the 
best fit of operatives with the job, it is essential to 
screen out persons with this defect.

During the year 2016-17, 17 aptitude test kits were 
purchased by the textile mills.

MULTIMEDIA DVDS ON WORK METHODS FOR 
OPERATIVES

A new version of multimedia training materials, in 
DVD format, for the benefit of spinning mill 
operatives was released by SITRA in the year 2013. 
Like the earlier version of VCDs released by SITRA, 
this DVD version also will serve as a handy tool for 
spinning mills to educate operatives on the right 
ways and means of working in spinning mills. All 
departments from mixing to reeling are covered. 
The highlight of the DVD is the option available to 
users to select any of the 5 languages voice-over 
namely, Tamil, Telugu, Malayalam, Kannada and 
Hindi. An English version of the DVD is also 
available separately.

Departments covered: Mixing, blowroom, carding, 
combing, drawing, speedframe, ring spinning, open 
end spinning, manual cone winding, auto cone 
winding, ring doubling, two for one twisting and 
reeling.

During the year 2016-17, 11 DVDs were purchased 
by the textile mills.

CONFERENCES AND SEMINARS

 

 

Regional seminars - 2016 

As part of its diamond jubilee celebrations, SITRA 
has been involved during the year in multiple 
activities towards reaching out to the industry about 
its activities and services.  As part of the initiative, 
Regional Seminars were scheduled at various 
clusters in India. 

The first in the series was held at Madurai on 18th 
June, 2016. A similar regional seminar was held at 
Kolhapur on 27th September, 2016. at Hotel The 
Pavilion which was inaugurated by Shri 
Janakiraman, General Manger (Technical), 
Eurotex industries, Kolhapur.  One hundred and 
thirty nine technicians from 34 mills attended the 
Seminar.

The third Regional Seminar  was held at Guntur 
towards benefitting mills in the Andhra belt. The 
Seminar, held at Hotel Nagarjuna Grand on 30th 
September, 2016, was inaugurated by Shri  
P.Dharma Teja, Chairman, A.P Spinning Mills 
Association and Managing Director, Sakku 
Spinning Mills, Guntur.  Eighty five technicians from  
30 mills attended the  Seminar.



Apart from a brief about SITRA's services to the 
textile industry, the following 4 technical papers of 
practical interest to mills in areas of cost reduction, 
productivity, quality assurance and  energy 
conservation  were presented by senior scientists 
of SITRA during the 2 seminars.    

1. How to optimize labour requirement in 
spinning mills

2. Quality assurance : a sustained need for 
spinning mills to address marketing 
requirements

3. Implications of in-correct yarn costing on 
optimisation of product-mix.

4. Significance of energy management and 
why mills should undertake an energy audit 
regularly.

COMMUNICATION

Library

SITRA library continued to attract many visitors 
from both industry and academia this year as well. 
Around 3000 persons utilised SITRA’s vast 
collection of books, journals and periodicals during 
the year. More than 450 books and pamphlets were 
added to the existing collection, which  currently is  
26606, that include books on various technical 
subjects, apart from textiles and management. 
SITRA presently subscribes to 125 journals 
dealing with various aspects of textiles.

Visitors

Dignitaries from various walks from India and 
abroad visited SITRA during the year. Union 
Minister of Textiles, Govt. of India, Smt. Smriti Zubin 
Irani; Textile Secretary, Ms. Rashmi Verma; 
Additional Secretary, Smt. Pushpa Subramanyam; 
Textile Commissioner, Dr. Kavita Gupta and Joint 
Secretary,  Shri. A Madhukumar Reddy were some 
of the important government officials who visited 
SITRA during the year.  Details of the notable 
dignitaries who visited SITRA during the year are 
given in  Annexure II.

Publications

SITRA brought out 28 publications during the year 
which included 5 research / inter-mill study reports, 
12 online reports, 6 focus and 6 SITRA news 
publication (Annexure III). 

SITRA scientists published 8 papers in a technical 
journals and presented 8 papers in conferences 
and seminars (Annexure VI).

License given

The technical know-how has been transferred 
under license to an engineering firm for 
manufacture of “SITRA Modified Mobile Doffing 
System”.
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ANNEXURE  I

THE STAFF

DIRECTOR
Dr.Prakash Vasudevan, M.Sc. (Textile Engineering), 

Ph.D (Leeds)

SPINNING
Head of Division:
D.Jayaraman, M.Tech.

Scientific Officers:
M.K.Vittopa, M.Tech., A.M.I.E.
V.Vijayajothi, M.Tech.
R.Soundararajan, B.E.
S.Balamurugan, B.Tech.

WEAVING AND KNITTING
Assistant Director & Head of Division:
K.Balasubramaniyan, M.Tech.

Senior Scientific Officer:
S.Sounderraj, M.Tech.

Scientific Officer:
C.Vanithamani, B.Tech.

LIAISON AND CONSULTATION
Senior Scientific Officer & Head in-charge of Division: 
J.Sreenivasan, M.Tech.

Senior Scientific Officers:
N.K.Nagarajan, M.Tech., MBA.
P.Subash, M.Tech.

Scientific Officer:
G.Santhana Krishnan, M.Tech.

TEXTILE ENGINEERING & INSTRUMENTATION  
Principal Scientific Officer & Head of Division:
M.Muthukumaran, B.E.

Senior Scientific Officers:
M.Muthuvelan, B.E., PGDBA., M.B.A., M.Phil (Mgmt). 
N.Vasanthakumar, B.Sc., A.T.I.

Scientific Officers:
H.Balasubramanian, B.Sc.
G.Ilango, DME.
V.Kumaravel, B.E.

TEXTILE PHYSICS 
Head in-charge of Division :  
R.Pasupathy, M.Tech., M.B.A., A.M.I.E.

Scientific Officer:
M.Kumaran, M.Tech.
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TEXTILE CHEMISTRY
Senior Scientific Officer & 
S.Sivakumar, M.Tech., D.T.P

Scientific Officer:
Dr.K.H.Prabhu, M.Tech., Ph.D

TRAINING DIVISION
Principal Scientific Officer & Head of Division:
Dr.K.Sajjan Rao, M.Sc., M.Phil., Ph.D., PGDPM&IR, DIC.

Scientific Officer:
S.Karthikeyan, B.Tech.

CENTRE OF EXCELLENCE FOR MEDICAL TEXTILES
Head-in-charge of Division :
Dr. Ketankumar Vadodaria, M.Tech., Ph.D.

Senior Scientific Officers:
S.Thiruppathi, M.Tech.
Dr.E.Santhini, M.Sc., Ph.D.
T. Sureshram, M. Tech.

Scientific Officers:
D.Veerasubramanian, M.Tech.
Dr.S.Rajasekar, M.Sc., Ph.D
Abhilash Kulkarni, M.Sc., (Tech.)

ADMINISTRATION  
Administrative Officer and 
In-charge - SITRA Power loom Service Centres
R.Ravichandran, B.Com., A.C.S., Dip. Sec. Pract.

Head - Finance and Cost Accounts:
K.Vadivazhaki, B.Com., A.C.A.

Head - HR:
R.Sivaram, MHRM, M.B.A.

Principal Scientific Officer (Industry Focus Cell):
S.Mariappan, M.Tech. 

Principal Scientific Officer:
R.Suganthi, M.Sc., M.C.A., M.C.S.D., Net 07, OCA & 

OCP. 

Secretary to Director:
N.Saradha Jayalakshmi, M.Sc., M.B.A.

Junior Officers:
V.Gopalakrishnan, M.A., M.L.I.S.
K.Prabha, M.Com., PGDCA

Head of Division :
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st
Total staff strength as on 31  March 2017

Officers :....................44

Scientific/Technical assistants :....................29

Administrative staff :....................11

Skilled/Semi skilled &

maintenance services :....................17

Technical assistants on contract :......................2

                    Total    :.............. .....103

Powerloom  service  centres  (Govt. sponsored)

Officers :......................4

Scientific/Technical assistants :....................29

Skilled/Semi skilled :......................4

            Total..: ....................37

ANNEXURE  I (Contd..)

THE STAFF
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ANNEXURE II

 VISITORS

Smt. Smriti Zubin Irani,  Union Minister of Textiles, Govt. of India.

Ms. Rashmi Verma , Secretary (Textiles), Ministry of Textiles, Government of India. 

Smt. Pushpa Subramanyam, Additional Secretary, Ministry of Textiles, Government of India. 

Dr. Kavita Gupta, IAS, Textile Commissioner, Ministry of Textiles. Govt. of India.

Shri. A Madhukumar Reddy, Joint Secretary, Ministry of Textiles,  Government of India.  

Shri. Keshav Kumar, Director, Ministry of Textiles, Govt. of India

Mr. Jorg Diekmann, Director  International Sales, Hohenstein Institute, Germany. 

Dr. K Subbaiyan, Advisor & Dr D.Saravanan, Principal, Bannariamman Institute  of Technology, Sathyamangalam.

Dr S.P.Mishra, Director, KIIT University, Bhubaneswar.

Dr. Bhaskar Ramamoorthy, Director, IIT, Chennai

Mr Kumara Raj, Secretary, Coir Board, Kochi.

Dr. Vijayakumar, Scientist, Vikram Sarabhai Space Centre, Trivananthapuram.

Mr. Pradeep Ananthanarayanan, Scientist Engineer, Space Application Centre, ISRO, Ahmedabad

Dr. B.S.Sugun, Senior Scientist, CSIR - National Aerospace Laboratories.

Mr. Raja Shanmugam, President, TEA, Tirupur. 

Dr.P.Ramesh, Scientist, Division of Polymeric Medical Devices, Sree Chithirai Thirunal Institute for Medical 

Sciences and Technology.

Mr.Sujesh.S, Engineer, Division of Artificial Internal Organs, Department of Medical Devices Engineering, 

Biomedical Technology Wing, Sree Chithirai Thirunal Institute for Medical Sciences and Technology.
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ANNEXURE III

 SITRA PUBLICATIONS DURING 2016 - 2017

   1.  Research / Inter-mill study reports :

 2. Focus:

Distribution of end breaks in ring frames - A case study - 

  
3. SITRA News:

Numbers 1 to  6

   4. Other Publications:

 Annual report  2015-16

    

An inter-mill study on packing materials cost in spinning mills – 4th study - J.Sreenivasan, P.Subash and D.Shanmugandam

An inter-mill study on the tools and gauges being used by the spinning mills for machinery maintenance - R.Soundarajan, 

G.Santhanakrishnan and D.Shanmugandam

An insight of ITMA 2015 held at Milan, Italy -  J.Sreenivasan,  N.Vasantha Kumar and  G.Panneerselvam, 

33rd Productivity survey of spinning mills - J.Sreenivasan and  P.Subash

Influence of combing of Polyester/Cotton blended material on yarn quality compared to the traditional process - Dr.Prakash 

Vasudevan, D.Jayaraman and M.K. Vittopa

nd
Costs, operational performance and yarn quality:  Inter-mill study of key factors (32  study) 

-   J.Sreenivasan and P. Subash

J.Sreenivasan and S.Balamurugan

Measures to improve yarn realisation in spinning mills - A case study - J.Sreenivasan and N.K. Nagarajan 

Quality attribures of slub yarns - An investigation - D. Jayaraman, M.K.Vittopa and V.Vijayajothi

Reflections of ITME 2016 - Part 1 (Spinning machinery and testing equipment) - Spinning, L&C and Physics divisions

Commercial efficiency expected under standard operating conditions - J.Sreenivasan, N.K. Nagarajan and  G.Santhana 

Krishnan.

How RMC and YSP fluctuated during the years 2016 - 2017 - J.Sreenivasan, and  G.Santhana Krishnan.
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ANNEXURE IV

 SITRA DEVELOPMENTS

1. Machinery 

Storage positive feed system for knitting machines
High speed reeling machine
High production cutting machine
High speed blending draw frame single delivery machine
"Spinfan" system for fancy yarns
SITRA - VOLKA ring frame
"Enerspin" drive system for ring spinning & doubling frames
SITRA "miniSPIN" - Miniature spinning plant for test runs
SITRA ENERCONER - Energy efficient drive control system for automatic cone winding machines
Energy and production information system for ring spinning frames "SITRA EnerInfosys"
Ener TFO
SITRA CIM
SITRA Microcontrol
Weavability Tester
High performance jute flyer spinning frame - SITRA Jute Flyspin
Micro controller based energy saving & information system for air compressors used in textile mills 
-  SITRA PCRA ENERCOMP
SITRA PCRA Climocontrol

2. Fibre and Yarn Testing Instruments

Fibre bundle strength tester
Trash separator
Electronic twist tester
Electronic lea strength tester
Semi - Automatic twist tester
Motorised twist tester
Nep counter
SITRA motorised multi-board yarn appearance winder
Electronic load indicator for conventional lea strength tester (ELCONLEA)
SITRA rapid sample conditioner
SITRA- ABRATEST - Yarn abrasion resistance tester
Single yarn strength tester
Schnidt model yarn tension meter
Roving strength tester

3. Others 

SITRAlised energy saving spindle tapes CSP system and fabric strength tester
SANTIMIT Fabric winding mechanism for powerlooms
Weft feeler mechanism to stop the loom Arterial prosthetic graft
   for pirn changing SITRA pneuma kit
Energy efficient fans - SITRA excel fan SITRA motor relay tester
Infra colour dyeing machine Lab fabric dyeing machine
Shore hardness tester Soxhlet extraction mantles
Cyberscan bench top PH meter Microprocessor based electronic balance
Fabric stiffness tester Launderometer
Drapemeter Crease recovery tester
Fabric thickness tester Perspirometer
MRG crimp tester SITRA Enercool
Fabric elongation tester Fabric compression tester
Fabric roughness/friction tester                               SITRA's Bacterial Filtration Efficiency Tester 
UV Photocatalytic reactor SITRA's blood penetration resistance tester

SITRA may be contacted for the addresses  of the Licensees

Self anchor suturing machine
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ANNEXURE V

LIST OF STUDIES / SERVICES RENDERED TO MILLS

Mills utilised SITRA’s services and expertise for a wide range of their requirements. Some of the studies/services 

attended during 2016 - 17  were:

Consultancy on process standardisation (2), UKG Study (3), Assessment of laboratories for 

compliance to ISO / IEC 17025 : 2005 Study of soft flow dyeing machines and yarn dyeing  machines (6),  Study on 

compressed air system (6), Energy audit (7), Assessment of laboratories for compliance to ISO/IEC 1705:2005 (9), 

Technical trubleshooting service for dyeing units (10), Study of capacity and water 

consumption of soft flow fabric processing machines/ yarn dyeing machines  (27).  

Apart from the above, the following studies were also undertaken: 

work assignment study of processing unit, a study on the continuous finishing machine, 

comments on the spares requirement for Stenter, technical troubleshooting - higher TDS in mercerising process, 

study on input and output norms for processing FR products,  machine productivity study, labour productivity study, 

technical study on embroidery yarn quality assessment, consultancy on process standardisation for processing mills, 

yarn realisation study, spinning machinery valuation study, work assignment study of automatic cone winding 

tenters, comprehensive water consumption study of soft flow dyeing machines including study on water required for 

other amenities, comprehensive water consumption study of yarn dyeing machines and other amenities in a 

processing mill, work load and work assignment study in chemical processing unit with continuous processing 

machines, printing machines etc., study on rehabilitation cum modernisation scheme, electrical distribution loss 

study, compressor air flow measurement study, tube light study, performance audit, machine renovation study, 

quality audit and blowroom openness study, consultancy study on water consumption during production and 

related activities in a Knit processing unit. 

Yarn costing study (2), 

 (5), 

Viscosity cup fabrication (24), 

ACS for humidification plants & compressors, 

work assignment study, 
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ANNEXURE VI

PAPERS PUBLISHED IN JOURNALS AND PAPERS PRESENTED IN CONFERENCES

PAPERS PUBLISHED

D.Shanmuganandam “Quality assurance activities textile mills - Case ” Spinning Textiles,
Nagarajan R study of a composite mill with a QA system” May - June 2016

Sankar Rajasekar “Synthesis and polymerization of benzoxazine High performance Polymers,
Natarajan Hari  moleculeswith electron withdrawing group substitution  DOI: 10.1177/0954008316644970.

and ringopening polymerization”   28th April, 2016 

Sankar Rajasekar “Preparation of nanospheres from oxidised cellulose International Journal of
Santhini Elango nanofibrils via poylelectrolite complexation” Nanoparticles
Ketan Kumar Vadodaria Vol. 9, No. 1, February 2016
Sureshram.T, Abhilash Kulkarni

Santhini Elango “Identification and characterization of novel ligase I Molecular Carcinogenesis,
et.al inhibitors”  Vol. 56, No. 2, pp. 550-566, 2017.

Santhini Elango “Physico-Chemical Parameters of Textile Dyeing International Journal of Research
et.al Effluent and Its Impacts with Case study”  in Chemistry and Environment, 

Vol.7, No.1, pp. 17-24, 2017.

Santhini Elango Mesh materials and hernia repair. Biomedicine
Sakthivel Perumalsamy (Accepted for publication). (ISSN 
Krishnakumar Ramachandran 2211-8039) (2017).  
Ketankumar Vadodaria 

Pasupathy Ramamurthy Antimicrobial characteristics of pulsed laser deposited Fibers and Textiles in Eastern
Santhini E. metal  oxidesonpolypropylene hydro entangled Europe (Accepted for
et.al nonwovens for medical textiles. Publication) (IF: 0. 566)

T. Sureshram “Guidelines on Personal Protective Wearables Used International Journal on
S. Rajasekar For Protection Against Highly Infectious Diseases Textile Engineering and Processes,
Ketankumar Vadodaria  Such as Ebola, Sars and Avian Flu”   Vol 2, Issue 2, April 2016.

PAPERS PRESENTED

D.Jayaraman Influence of combing of polyester / cotton blended
M.K.Vittopa material on yarn quality compared to the 

traditional processes 

D.Jayaraman A New approach on study of twist contraction levels
V.Vijayajothi in modern ring spinning process

Shalini.M, Padmapriya.K, Egg Shell membrane: A natural scaffold for wound
Hemanathan.M, Renuka Devi.S healing 
Ketan Kumar Vadodaria 
Santhini. E   

S.Thiruppathi, VM. Pramila, Design And Fabrication Of Bacterial Filtration Efficiency
K. Sujitha, Tester 
Ketan Kumar Vadodaria 

Santhini E.   

N.Vasanth kumar Achievable levels of UKG in modern spinning mills 
S.Chandirasoodan (Present & future scenario)”

Dr. K. H. Prabhu Development of baby wear clothings using eco 
S.Sivakumar mordants for natural dyes on cotton fabric with 
E.Prakash anti-microbial activity

J.Sreenivasan Productivity in spinning mills - 2016
P.Subash
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57th Joint Technological Conference 
held at BTRA, at Mumbai, 17th & 
18th Feb., 2017

One day International conference on 
“Frontiers In Biotechnology”, 3rd Feb, 
2017, Department of Biotechnology, 
Nandha Arts and Science college, 
Erode.
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Santhini E Development of self assembled peptide hydrogel

Parthasarathy R for 3D culturing of fibroblast cells

Shalini M.  

 

TALKS DELIVERED

M.Muthukumaran

  on 19.05.2016 09.06.2016  

D.Jayaraman “Spinning of coir blended yarns in jute
M.K.Vittopa  spinning system”

D.Jayaraman “Development of Coir Processing Machinery” at the workshop conducted by 2016 
the Coir Board on 26th October  at Le 
Meridian Hotel, Coimbatore.

S.Sivakumar Characteristics of textile processing effluents and Winter school on “Smart functional
various methods of effluent treatment and textile and apparel to combat 
Green processing and eco labelling of textiles extremities: A futuristic approach”

held during – 1st to 21st December 
2016 and organized by University of 
Agricultural Sciences, Dharwad. 

J.Sreenevasan Benefits of modernisation in spinning mills Technical workshop conducted by 
Grasim Industries on 15th February 
2017 at Le Meridian Hotel, Coimbatore

D.Jayaraman Quality assurance - A sustained need for spinning  
mills to address market requirements

J.Sreenivasan How to optimise labour requirement in spinning mills

N.K. Nagarajan Implications of incorrect yarn costing on optimisation
of product mix

D.Jayaraman Operational and process parameters influencing SITRA’s regional seminar organised
quality management in modern spinning mills by SITRA in Kolhapur on 27.09.2016,

in Madurai on 30.9.2016 and in
J.Sreenivasan Measures taken by hi-tech spinning mills towards Guntur on 30.09.2016

achieving single digit HOK  

S.Sivakumar Characteristics of textile processing effluents and 
various methods of effluent treatment

Green processing and ecolabelling of textiles

M. Kumaran “Latest developments and trends in textile fibres Faculty Development Programme
and their applications”   for Polytechnic colleges, organized by 

N at i o n a l  I n st i t u te  o f  Te c h n i ca l  
(NITTR)Teachers Training and Research 

 Chennai at SSM  Polytechnic college, 
Komarapalayam  on 18.7.16. 

M. Kumaran “Fibre and yarn properties and their evaluation” for students pursuing B.Sc Textiles 
a n d  A p p a r e l  d e s i g n i n g ,  M . S c  
Tex t i les  and  Fash ion  and  M.Sc   
Biotext i les   at   Avinashi l ingam 
University, Coimbatore on 2.9.2016.

“Electrical Energy Management” Executive Training program for 
Mill Directors / MD's organised by M/s LMW - Unit 1 at their 
Customer Training Centre  and .

th
4  edition of the India International
Coir Fair (IICF) heldduring 15 – 18 July, 
2016 at CODISSIA, Coimbatore.
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winter school on “Smart functional textile 
and apparel to combat extremities: A 
futuristic approach – 1st to 21st 
December 2016” organized University of 
Agricultural Sciences, Dharwad.

SITRA’s regional seminar organised

by SITRA in Madurai on 18.06.2016

National conference on “Changing 
disease profile: Challenges facing basic & 
Translational Research in India (NCCDP-
2016), October 5-6, 2016, Department of 
Biochemistry, Dr. NGP Arts and Science 
college, Coimbatore.
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Elected members

  1. Dr.  K.V.Srinivasan, Managing Director, Premier Mills Pvt. Ltd., Coimbatore.(Chairman).

2. Mr.Sanjay Jayavarthanavelu, Chairman & Managing Director, Lakshmi Machine Works Ltd., Coimbatore. 

(Vice - Chairman)

  3. Mr. J.Thulasidharan, Managing Director, The Rajaratna Mills Ltd., Coimbatore.

4. Mr. S.Venkat Kumar, Managing Director, Selvaraja Mills P. Ltd., Coimbatore.

5. Mr.E.Sathyanarayana, Managing Director, Sree Sathyanarayana Spinning Mills Ltd., Tanuku.

6. Mr. Gopinath Bala, Technical Director, Sri Venkatalakshmi Spinners (P) Ltd., Udumalpet.

7. Mr. K.Harish Kapil Kumar, Technical Director, Sri Kumaran Mills Pvt. Ltd., Coimbatore.

8. Mr. Prashanth Chandran, Joint Managing Director, Precot Meridian Ltd., Coimbatore.

9. Mr. S.Dinakaran, Joint Managing Director, Sambandam Spinning Mills Ltd., Salem.

10.Mr. Durai Palanisamy, Managing Director, Shri Cheran Synthetic India Ltd., Pallipalayam

Permanent Members

11. The Managing Director, National Textile Corporation, Southern Regional Office, Coimbatore.     

12. The President, Madura Coats Pvt. Limited, Bengaluru.

13. The Wholetime Director, The Lakshmi Mills Co. Ltd., Coimbatore.

Directors of the Textile Research Associations of India

14. Dr. Prakash Vasudevan, Director, The South India Textile Research Association, Coimbatore.

 15. Mr.C.R. Prayag, Officiating Director, The Ahmedabad Textile Industry's Research Association, Ahmedabad.   

16. Dr. Anjan Kumar Mukhopadhyay, Director, The Bombay Textile Research Association,  Mumbai.                                         

17. Dr. Arindam Basu, Director General, Northern India Textile Research Association, Ghaziabad. 

Scientific / Technical Members

18. Dr. A.N.Desai, Retd. Director, The Bombay Textile Research Association,  Mumbai.   

19. Dr. J.Srinivasan, Professor and Head, Fashion Technology, Kumaraguru College of Technology, Coimbatore.

Representatives of the Ministry of Textiles, Government of India.

20. The Additional Secretary & Financial Adviser, Ministry of Textiles, Govt. of India, New Delhi.

 21. The Joint Secretary (R&D), Ministry of Textiles, Govt. of India, New Delhi.

22. The Textile Commissioner, Office of the Textile Commissioner, Govt. of India, Mumbai.

Representatives of the Government of Tamil Nadu

23. The Commissioner of Handlooms and Textiles, Govt. of Tamil Nadu, Chennai.

Representatives of  the Tamil Nadu Handloom Weavers' Co-operative Society Ltd., Chennai.

24. The Managing Director, The Tamil Nadu Handloom Weavers' Co-operative Society Ltd., Chennai.

Representatives of the Southern India Mills' Association

25. Chairman, The Southern India Mills' Association, Coimbatore.

Special invitees 

26. The Director, Central Leather Research Institute, Chennai (CSIR representative).

27. The Director, Ministry of Textiles, Govt. of India, New Delhi.

28. The Chairman, Confederation of Indian Textile Industry, New Delhi.

29. Ms. Kothai, Managing Director,  Sree Jeya Soundaram Textile Mills P. Ltd.,  Aruppukottai.

30. Mr. Thiyagu  Valliappa, Executive Director, Sree Valliappa Textiles, Ltd, Bangaluru.

 

ANNEXURE VII

MEMBERS OF COUNCIL OF ADMINISTRATION
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ANNEXURE VIII

MEMBERS OF SUB-COMMITTEES

(A) Finance and machinery sub-committee             

Dr. K.V.Srinivasan (Chairman) Premier Mills Pvt. Ltd., Coimbatore.

Shri Sanjay Jayavarthanavelu (Vice-Chairman) Lakshmi Machine Works Ltd., Coimbatore.  

Shri E.Satyanarayana Sree Satyanarayana Spinning Mills Ltd, Tanuku. 

 Dr. Prakash Vasudevan Director, SITRA, Coimbatore.          

(B) Staff and awards sub-committee                                                                 

Dr. K.V.Srinivasan (Chairman) Premier Mills Pvt. Ltd., Coimbatore.

Shri Sanjay Jayavarthanavelu (Vice-Chairman) Lakshmi Machine Works Ltd., Coimbatore.  

Shri J.Thulasidaran The Rajaratna Mills Ltd., Palani.              

Shri S.Venkat Kumar (Whole Time Director) Selvaraja Mills Pvt. Ltd., Coimbatore.

Dr. Prakash Vasudevan Director, SITRA, Coimbatore. 
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ANNEXURE IX

MEMBERS OF RESEARCH ADVISORY COMMITTEE

Members

1. Mr. D.Krishnamurthy,  Sri Kumaran Mills Limited, Coimbatore. (Chairman)       

2. Dr. K.V.Srinivasan, Premier Mills Private Limited, Coimbatore. (Vice Chairman)

3. Dr. Prakash Vasudevan, SITRA, Coimbatore. (Director)

4. Dr. Arindam Basu, Northern India Textile Research Association, Ghaziabad.

5. Mr. Christopher Karunakaran, VTX  Ltd., Coimbatore.

6. Dr. Anjan Kumar Mukopadhyay, The Bombay Textile Research  Association, Mumbai.

7. Mr. S. Dinakaran, Sambandam Spinning Mills Ltd., Salem.  

8. Mr.  Gopinath Bala, Sri Venatalakshmi Spinners Pvt. Ltd., Udumalpet.

9. Mr. J. Harish Chandravel, Ram Narayana Mills Ltd., Coimbatore.

10. Shri M.Muthupalaniappa, Vice President (Technical), representing Mr. T. Kannan, Thiagarajar Mills Ltd., Kappalur.

11. Ms. N. Kothai, Sree Jeya Soundaram Textile Mills Private Ltd., Madagupatti.

12. Mr. B.K. Patodia, GTN Textiles Ltd., Aluva.      

13. Mr. Sanjay Jayavarthanavelu, Chairman cum Managing Director, Lakshmi Machine Works Limited,       

Coimbatore

14. Dr. A.K. Sharma, The Ahmedabad Textile Industry’s Research Association, Ahmedabad.

15. Smt  Anu Garg, I.A.S., Joint Secretary, Ministry of Textiles, Government of India.

16. The Commissioner of Handlooms and Textiles, Govt. of Tamil Nadu, Chennai.

17. The Director, Central Leather Research Institute, Chennai.

18. Shri A. Arulsamy, Executive Director, representing the Chairman & Managing Director, National Textile Corporation 

(TN&P) Limited, Coimbatore.

19. Dr.  S. Suresh Kumar, Registrar, Department of General Surgery, Sri Ramakrishna Hospital, Coimbatore.

20. The Textile Commissioner, Office of the Textile Commissioner, Mumbai.  

Invitees 

Shri Sethuramalingam, Chief General Manager, Eveready Spinning Mills, Dindigul. 

Dr. J.Srinivasan, Professor, Dept of Fashion Technology, Kumraguru College of Technology, Coimbatore.

Shri Prashanth Chandran, Joint Managing Director, Precot Meridian Ltd., Coimbatore.

Dr. A. Ramamoorthy,  Medical Practitioner,  Coimbatore.

Dr. R. Rajkumar, Chief Medical Officer,  Kovai Diagnostic Center, Coimbatore 

Dr. V.R.Giridev, Asst. Professor( Sr. Grade), Dept. of Textile Technology, AC College of Technology,Chennai.   

Shri Ashok kumar, Technical Director, Saranya Spinning Mills Pvt Ltd., Namakkal Dt.

Shri S Rajasekar, Joint Managing Director, Theni Gurukrishna Textile Mills Pvt Ltd., Theni.

Dr. N.N.Mahapatra , Vice-President,Business Development , COLORANT LIMITED, Ahmedabad. 

Dr. Umamaheswari. K, Associate Dean, Dept. of Medical Nanotechnology, School of Chemical & Biotechnology, SASTRA     
University, Thanjavur.

Dr. R.Rajendran, Principal, PSG CAS, Coimbatore.

Dr. V.Subramaniam, Advisor, Jaya Engineering College, Chennai.
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Member, Sub-committee for manpower planning for the textile engineering industry constitued by India 

ITME Society, Mumbai.

Member, Project management committee for Mini Mission III and Mini Mission IV of Jute Technology 

Mission.

Supervisor, Ph.D & M.Phil. Programmes (Textile Technology), Anna University, Chennai.

Member, TX 0I  & TX 05 Committees, Bureau of Indian Standards, New Delhi.

Member, Panel of Expert for the Constitution of Selection/ Assessment Committees in Textile Technology, 

National Institute of Science Communication.

Member, Board of Studies of PSG College of Technology for TextileTechnology. 

Chairman, Hosiery Sectional Committee, TX 10, Bureau of Indian Standards, New Delhi.

Member, Council of National Jute Board, Kolkata.

Member, All India Powerloom Board, Ministry of Textiles, Government of India, New Delhi.

Member, Advisory Committee & member, Staff Selection Board,  Textile Technology Department, 

Kumaraguru College of Technology, Coimbatore.

Member, Council of Administration, SIMA Cotton Development & Research Association.

Member, Cotton Advisory Board, Ministry of Textiles, Govt. of India.

Member, CITI Cotton Development & Research Association, New Delhi.

Member, Board of Examiners of Indian Institute of Handloom Technology, Salem.

Member, CII, Southern Region, Textile  Sub-committee.

Expert member, Board of studies in Textile Technology, Bannari Amman Institute of Technology (Autonomous), 

Sathyamangalam.  

Member, Confederation of Indian Industries (CII), Coimbatore zone.

Member, Sardar Vallabhbhai Patel International School of Textiles and Management, Coimbatore.

Member, Cotton Selection/purchase committee, KVIC, Chitradurga.

Member, Technical Sectoral Expert Committee of Textile Sector under PAT Scheme of Bureau of Energy 

Efficiency (BEE)

Member, Board of Studies (BoS) in Textile Technology  (TT) of Karpagam University, Coimbatore

Member, Board of Studies (BoS) in Psychology at Bharathiar University, Coimbatore

Member, Board of studies (BoS) in Textile Technology and Textile Chemistry departments of 

Anna  University, Chennai.

Member, Textiles speciality chemicals and Dyestuffs sectional committee, TXD 07, Bureau of Indian Standards, 

New Delhi. 

ANNEXURE X

 COMMITTEES IN WHICH SITRA STAFF REPRESENTED
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ANNEXURE XI

 SITRA MEMBER MILLS

Note: Figures in brackets  indicate number of units

Annual Report 2016 - 17

Full Members

1 Adwaith Textiles Limited

2 Alagendra Textiles Limited

3 Amarjothi Spg. Mills Ltd.

4 Amman Spinning Mills

5 Anna Co-op. Spg. Mills Ltd.

6 Annamalaiar Mills Private Ltd.

7 Anugraha Fashion Mill (P) Ltd

8 Ashwin Industries (P) Ltd

9 B K S Textiles Private Limited

10 B R T Spinnerrs Limited

11 Best Cotton Mills (P) Ltd

12 Cardwell Spinning Mills Limited

13 Chenniappa Yarn Spinners (P) Ltd

14 Chida Spg. Mills (P) Ltd.

15 Coimbatore Polytex Private Ltd.

16 D B V Cotton Mills (P) Ltd.

17 Durairaj Mills Limited II

18 Eastman Spinning Mills (P) Ltd.

19 Emperor Textiles (P) Ltd

20 Ennar Spinning Mills (P) Ltd

21 G T N Industries Ltd

22 G T N Textiles Ltd.

23 G V D Textiles (P) Ltd

24 Gangai Spinning Mills

25 Gokak Mills (4)

26 Gopalakrishna Textile Mills Pvt. Ltd

27 Harshini Textiles Ltd

28 Himatsingka Seide Limited

29 Hindustan Cotton Spinning Mills  

30 Jagannath Textile Company Ltd

31 Jai Sakthi Mills

32 Jay Textiles -Unit II (Super Sales India Ltd.)

33 Jayavarma Textiles (P) Ltd - Unit 2

34 K K P Spinning Mills Ltd

35 Kallam Spinning Mills Ltd

36 Kandagiri Spg. Mills Ltd - Unit I

37 Kaveri Yarns and Fabrics Ltd.

38 Kayaar Exports Private Limited

39 Kesharinandan knit fabrics P Ltd

40 L S Mills Ltd.

41 Lakshmi Machine Works Ltd.

42 Madura Coats Private Limited (4)

43 MAG Solvics (P) Ltd

44 Malabar Spg. & Wvg. Mills

45 Mallur Siddeswara Spg. Mills Pvt. Ltd.

46 Maris Spinners Ltd.

47 Marudhamalai Sri Dhandapani Spinning

Mills

48 Modern Cotton Yarn Spinners Limited

49 NKCM Spinners Pvt Ltd

50 N S P Knitting Mills

51 Nandhi Vardhana Textile Mills Limited  

52 Narasu’s Spg. Mills

53 National Textile Corporation (TN&P) 

Ltd. (16)

54 Prabath Spinner India

55 Prachidhi Spinners Pvt. Ltd,

56 Precot Meridian Ltd. (5)

57 Premier Mills Private Ltd.

58 Premier Spg. & Wvg. Mills Ltd.

59 Premier Tex Products P.Ltd

60 Prithivraj Textiles

61 Rasi Tex (IN)  P. Ltd.

62 Rithanyaa Textiles

63 S.A. Aanandan Spinning Mills (P) Ltd

64 S C M Textile Spinners

65 S P Spinning Mills Ltd.

66 S.S.K.Textiles

67 Sahana Textiles

68 Salona Cotspin Limited

69 Sangeeth Textiles Ltd.

70 Sarmangal Synthetics Limited

71 Saudagar Enterprise

72 Selvaraja Mills Pvt. Ltd.

73 Seyad Cotton Mills Ltd.

74 Seyadu Spinning mills

75 Shanmugappriya Textiles Ltd.

76 Shiva Texyarn Limited

77 Shri Cheran Synthetics India Ltd

78 Shri Govindaraja Mills Ltd,- B Unit

79 Shri Ramalinga Mills Ltd.

80 Shri Santhosh Meenakshi Textiles Private 

Limited

81 Soundararaja Mills Ltd.

82 Southern Spinners and Processors Limited

83 SP Superfine Cotton Mills (P) Ltd

84 Sree Akkamamba Textiles Ltd.

85 Sree Ayyanar Spg. & Wvg. Mills Ltd 

- Unit I (2)

86 Sree K N M Spg. Mills (P) Ltd.

87 Sree Narasimha Textiles (P) Ltd.

88 Sree Satyanarayana Spg. Mills Ltd.

89 Sri Anjaneya Cotton Mills Pvt.Ltd

90 Sri Gomathy Mills Private Limited

91 Sri Kannapiran Mills Ltd.

92 Sri Kannattal Mills P. Ltd.

93 Sri Karthikeya Spg. & Wvg. Mills Ltd.

94 Sri Karunambikai Mills Pvt. Ltd

95 Sri Kumaran Mills Limited.

96 Sri Lakshmikantha Spinners Ltd       

97 Sri Lakshmi Saraswathi Textiles (Arni) Ltd.

98 Sri Mahasakthi Mills Ltd

99 Sri Muni Pachaiyappan Textiles (P) Ltd.

100 Sri Nachammai Cotton Mills Ltd.

101 Sri Ramakrishna Mills (CBE) Ltd.

102 Sri Ramnarayan Mills Ltd.

103 Sri Ranga Textiles (P) Ltd.

104 Sri Sharadhambika Spintex P.Ltd

105 Sri Shanmugavel Mills Pvt. Ltd.

106 Sri Varadaraja Textiles  Ltd.

107 Sri Venkatalakshmi Spinners (P)Ltd.

108 Sri Vignesh Yarns (P) Limited

109 Subadra Textiles Pvt. Ltd.

110 Super Spg. Mills Ltd.(5)

111 T T Limited-(Unit Tirupathi Spinning   

Mills)

112 The Banhatti Co-op. Spg. Mills Ltd.

113 The Bharathi Co-op. Spg. Mills Ltd.

114 The Kadri Mills (CBE) Ltd. (13)

115 The Lakshmi Mills Co.Ltd. (4)

116 The National Sewing Thread Co.Ltd

117 The Palani Andavar Mills Ltd.

118 The Pondicherry Co-op. Spg. Mills Ltd.

119 The Rajaratna Mills Ltd. (2)

120 The Southern Textile Ltd

121 The Sri Venkatesa Mills Ltd.

122 The Tamilnadu Handloom Weavers’ 

Co-op.Society Ltd

123 The Tamilnadu Textile Corporation Ltd

124 Tirupur Textiles Private Ltd. (3)

125 Tirupur Thirukkumaran Textiles (P) Ltd

126 Tradeline Enterprises Pvt Ltd

127 Umayal Spinners (P) Ltd

128 Veejay Lakshmi Textiles Limited (2)

129 Veejay Syntex Pvt. Ltd.

130 Vijay Velavan Spinning Mills (P) Ltd

131 Vishnu Lakshmi Mills (P) Ltd

132 Viswabharathi Textiles Ltd.

133 Sri Vasudeva Textiles Limited Unit III

134 The Ramanathapuram District 

Co-operative Spg Mills

135 The Pudukkottai District Co-op Spg

Mills Ltd

136 Sowmiya Textiles Private Ltd

137 JVS Spinners (India) Limted

Associate Members

1 Ashoka Multiyarn Mills Limited

2 Br. Sheshrao Wankhede Shetkari                  

Sahakari Soot Girni Ltd.

3 Chandra Textiles Ltd.

4 Eurotex Industries & Exports Ltd.

5 Gimatex Industries Pvt.Ltd

6 Ginni Filaments Ltd

7 Gloster Jute Mills Ltd

8 Gujarat Heavy Chemicals Ltd. 

Unit : Sree Meenakshi Mills

9 Kanco Overseas
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10 Kangwal Textile Company Limited,

11 Shivdhara & Shivdhara Spinners Ltd

12 Loyal Textile Mills Ltd.

13 Mafatlal Industries Limited

14 Mahalakshmi Fibres & Industries Ltd.

15 Nagammal Mills Ltd.

16 Nagreeka Exports Ltd.

17 P B M Polytex Ltd. (2)

18 Pee Vee Textiles Limited

19 Pratibha Syntex Limited

20 PT. Indo Liberty Textiles

21 Rajapalayam Mills Ltd.

22 RSWM Limited (4)

23 Reliance Industries Ltd.

24 Rishab Spinning Mills 

(Prop.Nahar Exports Ltd.)

25 Sambandam Spg Mills Ltd.

26 Shetkari Sahakari Soot Girni Ltd.

27 Shriganesh Textile & Infrastructure 

(I) Pvt. Ltd     

28 Sree Valliappa Textiles Ltd.

29 Sri Jayajothi & Co Ltd

30 STI India Limited 

31 Suryalakshmi Cotton Mills Ltd.

32 The Gobald Textiles Pvt. Ltd.

33 The Jamshri Ranjitsinghji Spg.& 

Wvg.Mills Ltd.

34 The Suguna Mills Pvt. Ltd.

35 Thiagarajar Mills Ltd. (2)

36 Vippy Spinpro Ltd

37 Visaka Industries Ltd.

38 Voltas Ltd.

39 Rieter India (P) Ltd

40 Maharaja Shree Umaid Mlls Ltd

41 Vardhaman Yarns & Threads Limited

Technical Support Scheme Members

1 Anishkumar Spinning Mill

2 Anithaa Weaving Mill (P) Ltd.,

3 Arunachala Weaving Mills

4 Dhanalakshme Textiles

5 Gayathri Tex Trade India Pvt. Ltd.,

6 GD Textiles (Madurai) Pvt.Ltd

7 Golden Fashions (India) (P) Ltd

8 Jacquard Fabrics (India) Pvt.Ltd.,

9 Jayanthi Textile Products

10 Jayavenkatalakshmi Textiles ( P) Ltd

11 Kanakalakshmi Mills (P) Ltd.,

12 Lakshmi Spinners

13 Micrro Cotspinn India (P) Ltd.,

14 Muthu Spinning Mills Private Ltd.,

15 Nilgiri Textiles (P) Ltd.,

16 Prathishta Weaving & Knitting Co. Ltd.,

17 S.N.N. Textiles Private Limited

18 Sakthi Ganesh Textiles (P) Ltd.,

19 Sakthidaran Spintex Mills P Ltd

20 Sky Cotex India Private Limited,

21 Sre Venkatachalapathy Textiles

22 Sri Choleeswarar Spg. Mills,

23 Sri Jagannatha Spinners Pvt. Ltd.,

24 Sri Krishna Textiles,

25 Sri Palani Andavar  Textiles

26 V.Thangavel & Sons Private Limited

27 Veejay Terry Products Ltd.,

28 A.R.Appasamy

29 Bio-Craft

30 East India Commercial Co. Ltd.,

31 Fangle Exports.

32 Geena Garments

33 Hanjung Exim Private Limited.

34 Kikani Exports Pvt.Ltd.,

35 PEE AAA Impex,

36 Rimtex Engineering Pvt. Ltd.,

37 Super Hygiene Products Pvt Ltd

38 Techno Electronics & Instruments,
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Independent Auditor's Report

To

The Members of The South India Textile Research Association

Report on the Financial Statements

1. We  have  audited  the  accompanying  financial  statements  of  The  South  India  Textile Research  

Association  (the  “Association”),  which  comprise  the  Balance  Sheet  as  at March 31,2017 and Income 

and Expenditure Account for the year then ended.

Management's Responsibility for the Financial Statements

2. The Association's Management is responsible for the preparation of these financial statements  that  give  a  

true  and  fair  view  of  the  financial  position  and  financial performance of the Association. This 

responsibility includes the design, implementation and maintenance of internal control relevant to the 

preparation and presentation of the financial statements that give a true and fair view and are free from 

materialmisstatement, whether due to fraud or error.

Auditor's Responsibility

3. Our responsibility is to express an opinion on these financial statements based on our audit. We conducted 

our audit in accordance with the Standards on Auditing issued by the Institute of Chartered Accountants of 

India. Those Standards require that we comply with ethical requirements and plan and perform the audit to 

obtain reasonable assurance about whether the financial statements are free from materialmisstatement.

4. An audit involves performing procedures to obtain audit evidence, about the amounts and disclosures in the 

financial statements. The procedures selected depend on the auditors' judgment, including the assessment 

of the risks of material misstatement of the financial statements, whether due to fraud or error. In making 

those risk assessments, the auditors consider internal control relevant to the Association's preparation and 

fair presentation of the financial statements in order to design audit procedures that are appropriate in the 

circumstances, but not for the purpose of expressing an opinion on the effectiveness of the entity's  internal  

control.  An  audit  also  includes  evaluating  the  appropriateness  of accounting policies used and the 

reasonableness of the accounting estimates made  by Management, as well as evaluating the overall 

presentation of the financial statements.

5. We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 

audit opinion.
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Opinion

6. In our opinion, and to the best of our information and according to the explanations given to us, the 

accompanying financial statements give a true and fair view in conformity with the accounting principles 

generally accepted in India:

(a) in  the case of the Balance Sheet, of the state of affairs of the  Association as at

March 31, 2017; and

(b) in the case of the Income and Expenditure Account, of the Excess of Expenditure over

Income for the year ended on that date.

7.    We report that:

(a) We have obtained all the information and explanations which, to the best of our knowledge and 

belief, were necessary for the purpose of our audit;

(b) The Balance Sheet and Income and Expenditure Account dealt with by this Report are in agreement 

with the books of account;

For P.N.RaghavendraRao& Co.,

Chartered Accountants

Firm Registration Number: 003328S

Sd/- Pon Arul Paraneedharan

Partner

Membership Number:212860

Coimbatore

August10, 2017
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INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31ST  MARCH 2017
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Schedules to Balance Sheet for the year  2016 -2017

Financial Status of Sponsored Projects : 01/04/2016 - 31/03/2017
Schedules 8 & 20
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Schedules 8 & 20

Schedules to Balance Sheet for the year 2016 -2017

Financial Status of Sponsored Projects : 01/04/2016 - 31/03/2017
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Schedules 21

Schedules to Balance Sheet for the year  2016 - 2017

DEPRECIATION FOR THE YEAR 2016 - 2017

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Annexure
Centre of Excellence Medical Textiles
Balance Sheet as at 31st March 2017
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Centre of Excellence Medical Textiles

Income & Expenditure Account for the year ended 31st March 2017

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Ministry of Textiles Sponsored Powerloom Service Centres

 BALANCE SHEET AS AT 31st March 2017

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION
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Ministry of Textiles Sponsored Powerloom Service Centres

THE SOUTH INDIA TEXTILE RESEARCH ASSOCIATION

Income & Expenditure Account for the year ended 31st March 2017
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