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1. Introduction
1.1 Compact spinning Vs ring spinning
Structure and mechanical properties of compact yarns
were found to differ significantly from their
counterparts made from conventional ring spinning [1,
2]. A numerous of investigators [3-6] have indicated
that the essential parameter that is responsible for the
distinction in the structure lies in the region which is
named spinning triangle. In this region, fiber assembly
will be without twist. Especially in ring spinning, the
edge fibers splay out from this region does not
contribute to ring yarn strength effectively.  Generally,
spinning triangle region is considered the most
important and weakest area in ring spinning process
[7].

Many researches have been conducted a comparison
between ring and compact spun yarns' characteristics.
The findings of these studies indicated that a decrease
in yarn hairiness, higher of tenacity, and breaking
elongation properties even with little amount of twist
that generally enable a higher production speed to be
attained with compact spinning system. The variation

between both types of yarns with respect to hairiness,
breaking strength and breaking elongation was found
to be a higher and more pronounced in carded yarns
than in combed ones [8-11].

Generally, some researchers proved that compact yarn
fabrics are superior to those woven from ring spun
yarns in terms of their tensile properties and air
permeability [12-16]. To the author's knowledge, no
work so far was conducted on the sewability of the
fabrics woven form both types of spun yarns, especially
in relation to sewing needle penetration force. Thus,
this work is undertaken to measure and investigate the
penetration force of the sewn compact and ring yarn
fabrics. The influence of twist multiplier and count of
spun yarns, and the type of spinning systems on sewing
needle penetration force were intended to be
investigated

1.2 Sewing needle penetration force
Seam performance and its quality relies upon different
parameters such as strength, elongation, efficiency,
slippage, puckering, and appearance of the seam and
also sewing yarn severance. Also, penetrating force of
sewing needle and deformation of sewn fabrics play a
vital role in seam performance during sewing.
Penetrating force of the sewing needle can be
quantitatively considered a measure of garment damage
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because of the sewing process [17-19]. In general, a
higher penetration force is, the higher fabric resistance
will be, which in turn causes a very high damage [20]
Measuring penetration force during sewing process was
investigated by several scientists since the sixties. Tyler
and co-workers [21 and 22] have made a comprehensive
research study about this subject.  They found that
Needle size is the main variable which affects its
damage during operation. In relation to fabric finishing,
it was observed that penetration force is influenced by
the use of softener or lubricant [23].  Hurt and Tyler
also noticed that the lubricants reduce the needle
penetration force required.

Leeming and Munden decisively participated in the
invention of a measuring instrument named L and M
sewability tester [24]. This instrument was used
extensively in numerous researches to measure the
penetrating force of the sewing needle [25-28]. This
measuring device mimics a sewing machine via
penetration of a tested fabric by a non threaded sewing
needle. The running speed of this instrument is about
100 cycles per minute.

Throughout this study, sewing needle penetration force
was measured in order to assess woven fabric
sewability. The impact of weft yarn count and density,
twist multiplier, spinning method, and weave structure
on the sewing needle penetration force was examined
at significance level 0.05 and 0.01.

2. Materials and methods
2.1 Materials
Throughout this study twenty four fabric samples were
fabricated. Twelve samples were produced from
compact as filling yarns while the remainders woven
from filling ring ones. Fabric samples were woven
with three different weave structures, i.e. plain 1, twill
2/1 and irregular satin 4.  The filling yarns used to
weave each fabric sample have 30 Ne, 40 Ne and 50
Ne counts. Three different twist multipliers were used
to spin filling yarns, namely 3.6, 4 and 4.2. Figure 1
shows three weave structures used in this study.

During this study, fabric samples were produced on
Sulzer weaving machine with running speed 450 ppm
with warp yarn count 40Ne and density 30 ends/cm.
The fabric width was 162 cm with weft density 22, 26
and 30 picks per inch respectively. Counts of filling
yarns and their twist multipliers were mentioned above.
.

Figure 2.1: Weave structures used in this study

2.2 Measuring sewing needle penetrating force
Sewing needle penetrating force was obtained using
L& M sewability Tester using different needle of counts
80, 90, 100 and 110. The general view of the sewing
needle used in this study was shown in figure 2. The
general view of L& M sewability Tester was depicted
in figure 3. The parameters used in this study have
been listed in table 1

Figure 2.2. General view of the sewing needle
used in this study

Table 2.1. Levels of the parameters used for each
weave structure.

Spinning Yarn count, Twist Weft density Sewing needle
method  Ne multiplier Picks/cm

 size

Ring 30 3.8 22 80

Spinning 40 4 26 90

Compact 50 4.2 30 100

Spinning ----- ---- ---- 110

SPINNING
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Figure 2.3. General view of L&M Sewability Tester

3. Results and Discussion
In this study, main effect of each independent factor,
i.e. weft density, weft yarn count, twist multiplier and
woven fabric structure on fabric penetration force was
plotted and evaluated. Also the effect of sewing needle
count was also investigated.

3.1 Weft density against needle penetration force
Sewing penetration force against weft density of weft
yarn for compact and ring yarn fabrics was illustrated
in figure 4. It is proved that both spinning method and
weft yarn density have a significant impact on the
penetration force. The higher the weft density, the
higher the needle penetration force is. Weft density
and spinning method accounted for 64% and 26% of
the effects on penetration force. It was found that
penetration force has been augmented by 30% for both
types of fabric with increasing the weft density. The
progressively impact of weft density on penetration
force may be ascribed to the lower pore sizes developed
in the fabric and also increasing the fabric compactness
with weft density. Fro this figure it can also be shown
that penetration force associated with compact yarn
woven fabrics was higher as compared to penetration
force associated with ring spun yarn fabrics.
Irrespective the weft density value, the penetration force
associated with ring yarn fabric was lower than the
corresponding compact fabrics by about 10%. This is
because the higher fabric compactness that
accompanied compact yarn fabrics.

Figure 3.1. Weft density versus penetration force for
compact and ring yarn fabrics

3.2 Weft yarn count against needle penetration fore
Weft yarn count against penetrating force of ring and
compact yarn fabrics was plotted in figure 5. It was
revealed that count of weft yarn and fabric type have
a significant impact on sewing needle penetration force
at 0.01 significance level. Weft yarn count and fabric
type were found to account for 39% and 58%
respectively of the effects on penetration force. It was
found that the penetration force diminished significantly
with the increase in the yarn count.

Increasing yarn count leads to a reduction of sewing
needle penetration force by approximately 13% and
16% for compact and ring yarn fabrics. Increasing weft
yarn count led to reduce fabric thickness, fabric weight,
pore size and fabric compactness, which in turn
diminishes fabric penetration force. It can also be
shown that compact yarn fabric yielded higher
penetration force than ring yarn fabrics because of its
compactness. The statistical analysis proved that
penetration force associated with compact yarn fabrics
was more than those of ring yarn ones by about 17%.

Figure 3.2. Weft yarn count versus penetration force
for compact and ring yarn fabrics.
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3.3 Twist multiplier against needle penetration fore
Penetration force of compact and ring yarn fabrics
against twist multiplier of weft yarn was illustrated in
figure 6. The statistical analysis revealed spinning
method has a significant effect at 0.05 significance
level on penetration force; on the contrary; twist
multiplier was found to have no significant influence
on penetration force. It was also proved that twist
multiplier and spinning method accounted for 16% and
73% of the effects on penetration force. It was detected
that the higher the twist multiplier, the higer is the
penetration force. Increasing twist multiplier leads to
increase the hardness and rigidity of the weft yarns
which in turn increases the compactness of woven
fabrics. Hence, penetration force slightly increases with
the twist multiplier. Also increase in twist multiplier
decreases the area of cross-section of the yarn and
thus increases and thus increases the yarn to fabric
friction, which in turn increases penetration force.

The effect of twist multiplier on penetration force is
more pronounced for compact yarn fabrics than ring
yarn fabrics. Increasing of twist multiplier of compact
and ring weft yarns leads to an increase of penetration
force by about 12.4% and 6% respectively. It is to be
noted also that irrespective of the twist multiplier,
penetration force associated with compact fabrics is
higher than those of ring yarn fabric by about 15.6%.

Figure 3.3. Twist multiplier versus penetration force
for compact and ring yarn fabrics

3.4 Fabric structure against needle penetration force
To study the impact of woven fabric structure on
penetration force, three different weaves were selected,
namely palin 1/1, twill 2/2 and satin 4. The statistical
analysis revealed that both fabric structure and spinning
method have a huge effect on penetration force. It was
found that fabric structure and spinning method
accounted for 57% and 40% of the effects on

penetration force. It is also observed from figure 7 that
plain fabric associated with higher penetration force
and satin one gave the lower penetration force.
Irrespective of the type of weft yarn, the average values
of penetration force associated with plain, twill and
satin fabrics were 1745 cN, 1518 cN, and 1379 cN
respectively. It can also be seen that fabrics made from
compact yarns have higher penetration forces as
compared to the other fabrics. The higher penetration
force values of plain fabrics may be attributed to the
higher interlacing between weft and warp yarns in this
type of fabrics which make these fabrics more compact,
which in turn raises the resistance against the needle
penetration.

Figure 3.4. Fabric structure versus penetration force
for compact and ring yarn fabrics.

3.5 Sewing needle size against needle penetration
fore
The key factor determining the sewing needle
penetration force is its count. In this study, four different
needle counts, i.e. 80, 90, 100 and 110 were used. The
effect of sewing needle count on penetration force of
compact and ring yarn fabrics was plotted in figure 8.
The statistical analysis revealed sewing needle count
and the type of weft yarns have a significant influence
on penetration force. It was found that spinning method
and needle count account for 73% and 20% of the
effects on penetration force. As the needle count
increases, the needle penetration force also increases.
Increasing sewing needle count from 80 to 110 leads
to augmented the needle penetration by almost two
times.  The significant impact of sewing needle count
on penetration force may be related to increasing needle
diameter with its count which raises the force between
fabric and needle during needle penetrating into the
fabric structure. In all cases, especially with medium
sewing needle diameters, compact yarn fabrics showed
higher penetration force as compared to ring yarn
fabrics.
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Figure 3.5. Sewing needle count versus penetration
force for compact and ring yarn fabrics.

4. Conclusions
In this research, the effects of spinning method, weft
density, weft count, twist multiplier, weave structure
and sewing needle count on sewing needle penetration
force were investigated. Cotton fabrics in this study
were woven from two types of weft yarns, i.e. ring and
compact spun yarns. The findings of this study can be
concluded as follows:
- The higher the weft density, the higher the

penetration force is.
- Penetration force associated with plain fabrics

have higher values than those of twill and satin
ones.

- Weft yarn count has a negative influence on
penetration force. Increasing weft yarn count
causes a reduction of penetration force by
approximately 16.5%.

- Twist multiplier has no a significant impact on
sewing needle penetration force.

- Sewing needle count is considered one of the key
factors determining and influencing the
penetration force. It was found that increasing
needle count has doubled the sewing needle
penetration force.

- Generally and in all cases, compact yarn fabrics
have more resistant to needle penetration than
those made from ring spun yarns.

- A linear regression models were derived to predict
sewing needle penetration force at different levels
of independent variables. The coefficient of
correlation was used to validate these models.
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1. Introduction
Disperse dyes are the most important class of dyes
used in dyeing of polyester fibers. The rate of dyeing
may be enhanced to the level of commercial accept-
ability, either by using high temperature around 130
0C, or by dyeing at boil in the presence of carrier or
by impregnating the textile with suitable dispersants,
drying and then curing at 190- 2200C [1]. Carrier
dyeing of polyester has been widely studied [1-3].
Many of thecarriers have significant problems such as
toxicity, unpleasant odor and environmental contami-
nation [1- 4]; thus much effort is required to develop
new dyeing methods without the need for carriers [5-
8]. Environmental issues are being increasingly taken
into account in textile dyeing and finishing industries
because of strict legislations and a growing ecological
concern. Main environmental impacts of textile dye-
ing & finishing industries involve highwater consump-
tion, high energy use and also input of a wide range of
chemicals (dyes, surfactants, carriers, etc.). Some of
these chemicals are hazardous for both human health
and environment. In the last few years, researchers
working in the field of wet textile processing are try-
ing to implement natural and safer molecules, in line
with the principles of a more eco-friendly chemistry
[9-11]. Meanwhile, the Substitution Principle based on

hazard assessments appears to justify the use of safer
chemical alternatives [12-15].

In 2009, global production of polyester fibers reached
31.9 million tons; about 45% of worldwide fiber pro-
duction [16]. Polyester (polyethylene terephthalate
(PET)) fibers have a growing importance, and are
mainly used in clothing, geotextile and automotive
industries. PET has excellent tensile strength and
chemical resistance. However as PET is hydrophobic
and has no chemically active groups, its dyeing in
aqueous conditions is quite difficult. Dyeing is achieved
with disperse dyes having good diffusivity and solu-
bility in PET fiber. Moreover, the highly crystalline
structure of PET fiber slows down the rate of dye
diffusion into the fiber [17-19].

Dyeing of polyester fabrics can be achieved using three
different methods depending on the quantity of fabrics
to be dyed [20, 21].   Carriers are used for dyeing of
PET fibers in order to improve adsorption and accel-
erate diffusion of disperse dyes into the fiber at low
temperature and pressure conditions. Nevertheless, most
of carriers are toxic for humans and aquatic organisms
[22-24]. During dyeing and rinsing, a large amount of
carriers is released into wastewater, but part remains
entrapped in the fiber [25,26] and is likely to be emit-
ted into air during drying, thermo fixation and later
use (e.g. ironing). Chemical carriers include: phenolic,
chlorinated aromatics, aromatic hydrocarbons and
ethers [25]. Some carriers are said "hydrophobic" and
some are "hydrophilic", and their modes of action differ
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accordingly. Hydrophobic carriers are more effective
than hydrophilic ones [27]. In textile industry, hydro-
phobic carriers such as dichloro and trichloro-benzene
are already substituted by hydrophilic carriers such as
benzoic acid [25].Many carriers have significant prob-
lems such as toxicity, unpleasant odor and environ-
mental contamination, thus much effort is required to
develop new eco-friendly carriers that have not
thisdisadvantages.

The present work was carried out with the following
objectives, prepared new eco-friendly carriers which
based on an ester compound, and the possibility of its
use as a carrier in dyeing of polyester fabricsto solve
problems such as toxicity, unpleasant odor and envi-
ronmental contamination.

2. Materials and Methods
2.1. Materials
2.1.1. Fabrics
Three 100% polyester woven fabrics which are; Poly70,
Stan, and Gabardine, their square densities are 114,
188,and 312g/m2 respectively, supplied by a private
sector company.

2.1.2. Dyestuffs
Disperse red (C.I. Red 60) and Disperse blue dyes
(C.I. Blue56), supplied by Clarinet Co.

I                                  II

I- Disperse Red 60(1-Amino-4-hydroxy-2-
phenoxyanthraquinone)

II- Disperse Blue56 (1, 5-Diamino-2-chloro-4, 8-
dihydroxy-9, 10-anthracenedione)

2.1.3. Chemicals
Benzoic acid, ethanol, polyethylene glycol, Germany
detergent (TISSOCYL CFD conc.), England detergent
(SURESCOUR XC), dispersing agent, acetic acid, were
of laboratory grade chemicals were used.

2.2. Methods
2.2.1. Preparation of new eco-friendly carriers
The first step is to prepare a stock solution of benzoic
acid dissolved in ethanol to get on ethyl benzoates the
following equation:

 Benzoic acid          ethanol         ethyl benzoate

The Second step is from the stock it is used in prepa-
ration of the three types of carriers, carrier1, and
carrier2and carrier3. By using different concentrations
of these stock solutions we can prepared a different
types of carriers as follow:

Carrier I : prepared using 37.5g of stock, 20g etha-
nol, 10g polyethylene glycol, 10g Germany detergent
(TISSOCYL CFD conc.),and 47.5g water to get a fi-
nally 125g.

CarrierII : prepared using 37.5g of stock, 20g etha-
nol, 10g polyethylene glycol, 10gEngland detergent
(SURESCOUR XC), and 47.5g water to get a finally
125g.

CarrierIII : prepared using  55g of stock, 13g poly-
ethylene glycol, 10g England detergent(SURESCOUR
XC)and 47g water a finally 125g.

2.2.2. Dyeing Procedure
The samples from three types of fabrics (poly70-stan-
gaberdien), weighing 5 gm., dyeing in 200 ml beakers
(thermal machine - Turkey) with the two dyes, dis-
perse dye  D56  (M =309.69 g /mol.) and disperse dye
red D60 (M =331.32  g /mol.), at  the liquor ratio was
1: 30 using concentrations for each dyestuff 0.5, 1.5
and 3%o.w.f. and applied them for  each type of the
three  fabrics (Poly70, Stan, Gabardine), using differ-
ent  concentrations of the three prepared carriers  I,II,III
and results were compared to the commercial carrier
IV (Wat CM from Elwatania company) 0.25,0.5, 1,
1.5 and 2 g/L.Dyeingwas carried out at 1000C for 1 h
at  pH4.4 - 5.5, for all concentrations and then the
dyed samples were reduction cleared using soda and
sodium hydrosulfite for 15 min. at 700C, to remove all
physics- sorbet dye molecules on PET fabric surface,
at the end, dyed samples were washed by 0.5g/L acetic
acid at 400C for 5 min. and dried at room temperature.

DYEING
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Figure 2.1: Dyeing Diagram of polyester fabrics

2.3 Measurements and Analysis
2.3.1. Infra-red analysis
The infra-red of the prepared carriers were measured
using Infra-red spectrometer, Perkin Elmer, system 2000
FT-IR (Fourier transform IRSpectrometer).

2.3.2. Color strength
The relative color strength of the prints expressed as
K/S value [28] of the colored samples was determined
by reflection measurements using data color interna-
tional model SF 500, USA.

2.3.3. Fastness properties
Fastness to washing, rubbing and perspiration was
assessed according to the standard methods of AATCC
technical manual, viz Method 8 (1989) 68, 23 (1993);
Method 36 (1972) 68 (1993) 23; and Method 15 (1989)
68, (1993) 30 respectively.

3. Results and Discussion
During the first stage of dyeing, adsorption of carriers
on PET fiber takes place in a manner which is similar
to that of dispersed yes. Interactions between PET fiber
and carrier involve primarily dispersive forces acting
between aromatic parts of the carrier and the PET
polymer [29, 30, and 27].As the carrier molecules are
smaller in size than the dye molecules, they diffuse
more rapidly into the amorphous regions of fiber after
their adsorption onto PET fiber. There is then a swell-
ing of PET fiber and creation of spaces between PET
macromolecular chains. Amorphous regions then be-
come more easily accessible to the dye molecules.

This swelling phenomenon causes a plasticization of
PET and therefore a reduction of glass transition tem-
perature Tg [22, 25, and 27]. The carrier has thus the
effect of accelerating dye diffusion inside PET fiber.
"Hydrophilic" carriers have a different mode of ac-
tion: they acts powerful dispersing agent, increasing
solubility of the disperse dyein water [27, 3], but their

increased solubility in water decreases their diffusion
inside the PET fiber. Carriers such as phenols have
aromatic group which contributes to their adsorption
on the fiber [31].

3.1. Analyses of new eco-friendly carriers prepared
The prepared carries are based on aromatic ester. This
is because thereactionof benzoic acid with ethyl alco-
hol. The spectra of pure ethyl benzoate are shown that,
the C=O stretch of ?, ?-unsaturated ester ethyl ben-
zoate 1730-1715 cm-1, and the strong C-O stretches in
the region 1300-1000 cm-1. The infrared spectra of
prepared carries are shown in Figure3.1.From the Fig-
ure strong bands at3078cm-1 region due to C-H stretch
of aromatic ring and 2986 cm-1due to the C-H stretch
of alkyl group,the formation of the esters evidenced
by the emergence of strong absorption bands at 1244
cm-1 (C-O), and 1726cm-1(C=O)of ester group. The
very broad, strong band of the O-H stretch 3391cm-1
and the C-O stretched 1102cm-1 for ethanol, and poly-
ethylene glycol, which are added during prepared car-
riers mixtures. All of this confirms the occurrence of
the reaction to get on the aromaticester as an
ecofriendly carriers

Figure3.1. IR spectra of prepared carriers I, II, III
and the commercial carrier IV.

3.2. Effect of carrier concentration on color strength
(K/S) Values.
3.2.1. Dyeing poly70 polyester fabric
Figures 2-4show the effects of carrier concentration
on the color strength (K/S) of the dyed poly70 poly-
ester fabrics upon using disperse dye blue 56at differ-
ent concentration 0.5, 1.5, and 3% respectively. From
the Figures , we noticed that increase the carrier con-
centration  up to 0.5g/l, this is lead to increase the K/
S, after that increase the carrier concentration,this is
lead to either constant or slightly decrease, this is true
irrespective of the concentration of the dye concentra-
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tion  used.At lower concentration of dye used 0.5&1.5%
the uses of carrier I give higher color strength but at
3 % concentration carrier II & III give slightly in-
crease compared with carrier I , but in all cases the
prepared carriers give color strength better than the
commercial ( carrier IV), this is may be due to the
presence of  the detergent with the prepared carriers
which make increase in the wet ability of the poly70
fabrics and increase in the dye uptake, additional ad-
vantages of ethyl benzoate as carriers which contain
also poly ethylene glycol are their own as dispersant
action toward the dyestuff.It could be concluded that
the uses of 0.5g/l of prepared carrier in dyeing process
of poly70 polyester fabric could be considered as
optimum conditions in this case.The increase the car-
rier concentration more than 0.5g/l  this is lead to
either constant or slightly decrease in the color strength
, this is may be due to the increase in the carrier con-
centration it make pull dawn to the color build. From
Figures 3.2.-3.4., we noticed that increases the dye
conc. this is lead to increases in the K/S, for example
increase the dye conc., from 0.5, 1.5 and 3%, using
0.5g/lof carrier Iand/orcarrier II and/or carrier IIIand/
orcarrier IV, the K/S increase from 7.5, 15.8 and16and/
or 6.1,15 and 18and/or 5.8, 15.2 and 18 and/or 6, 14.7
and 14 respectively.

Figure3.2. Effect of carriers* type on the color
strength of dyed poly70 polyester using disperse blue
56 of 0.5% shade *C I, II, and III are the carriers

prepared &C IV is the commercial.

Figure3.3. Effect of carriers* type on the color
strength of dyed poly70 polyester using disperse blue
56 of 1.5% shade. *C I, II, and III are the carriers

prepared & C IV is the commercial.

Figure3.4. Effect of carriers* type on the color
strength of dyed poly70 polyester using disperse blue

56 of 3% shade. *C I, II, and III are the carriers
prepared & C IV is the commercial.

3.2.2. Dyeing of Stan polyester fabric
Figures 3.5-3.7 show the effects of carrier concentra-
tion on the color strength of the dyed Stan polyester
fabrics upon using disperse dye blue 56 at different
concentration 0.5, 1.5, and 3% respectively. From the
Figures, we noticed that increase the carrier concen-
tration up to 0.5g/l, this is lead to increase the K/S,
after that increase the carrier concentration this is lead
to either constant or slightly decrease, this is true ir-
respective of the concentration of the dye concentra-
tion used.At lower concentration of dye used 0.5&1.5%
the uses of carrier IV give higher color strength but at
3 % concentration carrier I & II give higher increase
in K/S compared with carrier IV.It could be concluded
that the uses of 0.5g/l of prepared carrier in dyeing
process of Stanpolyester fabric could be considered as
optimum conditions in this case.The increase the car-
rier concentration more than 0.5g/l, this is lead to ei-
ther
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Figure 3.5.Effect of carriers* type on the color
strength of dyed Stan polyester using disperse blue 56

of 0.5% shade. *C I, II, and III are the carriers
prepared & C IV is the commercial.

 Figure 3.6. Effect of carriers* type on the color
strength of dyed Stan polyester using disperse blue 56

of 1.5% shade. *C I, II, and III are the carriers
prepared & C IV is the commercial.

Figure 3.7.Effect of carriers* type on the color
strength of dyed Stan polyester using disperse blue 56

of 3% shade. *C I, II, and III are the carriers pre-
pared & C IV is the commercial.

constant or slightly decrease in the color strength.From
Figures3.5-3.7, we also noticed that increases the dye
conc. this is lead to increases in the K/S, for example

increase the dye conc., from 0.5, 1.5 and 3%, using
0.5g/l of carrier I and/or carrier II and/or carrier IIIand/
or carrier IV, the K/S increase from 3.8, 7.4 and
16.2and/or 4, 7.5 and 15and/or 3.5, 6.3 and 12 and/or
4.6, 8.3 and 13.5 respectively.

3.2.3. Dyeing of gabardine polyester fabric
Figures 3.8-3.10 show the effects of carrier concentra-
tion on the color strength of the dyed gabardine poly-
ester fabrics upon using disperse dye blue 56at differ-
ent concentration 0.5, 1.5, and 3% respectively. From
the Figures, we noticed that increase the carrier
concentration0.25g/l,

Figure 3.8.  Effect of carriers* type on the color
strength of dyed gabardine polyester using disperse

blue 56 of 0.5% shade. *C I, II, and III are the
carriers prepared & C IV is the commercial.

Figure 3.9. Effect of carriers* type on the color
strength of dyed gabardine polyester using disperse

blue 56 of 1.5% shade. *C I, II, and III are the
carriers prepared & C IV is the commercial.
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Figure 3.10. Effect of carriers* type on the color
strength of dyed gabardine polyester using disperse

blue 56 of 3% shade. *C I, II, and III are the carriers
prepared & C IV is the commercial.

Isgive higher increase in the K/S, after that increase
the carrier concentration this is lead to either constant
or slightly decrease, this is true irrespective of the
concentration of the dye concentration used.At lower
concentration of dye used 0.5&1.5% the uses of car-
rier IV give higher color strength but at 3 % concen-
tration carrier I give slightly increase compared with
carrier IV.It could be concluded that the uses of 0.25g/
l of prepared carrier in dyeing process of gabardine
polyester fabric could be considered as optimum con-
ditions in this case. From Figures 3.8-3.10, we noticed
also that increases the dye conc. this is lead to in-
creases in the K/S, for example increase the dye conc.,
from 0.5, 1.5 and 3%, using 0.25g/l of carrier I and/
or carrier II and/or carrier IIIand/or carrier IV, the K/
S increase from 12.3, 12.5 and 19.8 and/or 11.6, 11.8
and 17 and/or 10.9, 11.1 and 16 and/or 15.5, 15.6 and
15.8 respectively. Comparingthe K/S obtained for dif-
ferent types of polyester fabrics at fixed all condition
i.e. dye concentration, carrier used …etc. we found
that,gabardine give K/S higher than poly70 higher than
Stan. This is my be due to the different in there textile
composition.

3.2.4. Dyeing of poly70, Stan and gabardine using
disperse red60
Figures3.11-3.13 show the effects of carrier concen-
tration on the color strength of the dyed poly70,Stan
and gabardine polyester fabrics upon using disperse
dye red60at concentration 3% respectively. From the
Figures, we noticed that the carrier concentrationused
0.25g/l, give the higher K/S, after that increase the
carrier concentration this is lead to either constant or
slightly increase, this is trueirrespective of the type of
fabric used.

In case of dyeing poly70 the uses of carrier I&II give
higher color strength but in case of using carrier III&
IV they give comparable result . In case of dyeing
Stan the using of carrier I is the highest and carrier IV
is the lowest in K/S. In case of dyeing gabardine the
using of carrier II is the highest and other carriers are
comparable in K/S. It could be concluded that the uses
of 0.25g/l of prepared carriers in dyeing process of
poly70, Stan, and gabardine of polyester fabric could
be considered as optimum conditions.

Comparingthe K/S obtained for different types of poly-
ester fabrics at fixed all condition i.e. dye concentra-
tion, carrier used …etc. we found that, poly70give K/
S higher thangabardine higher than Stan, for example
using dye conc. 3%, and 0.25g/l of carriers I and/or
carrier II and/or carrier III and/or carrier IV, the K/S
increase from 13, 14.2 and 21 and/or 11.8, 16.8 and
20.5 and/or 12, 14 and 15.2 and/or 10.2, 14.2 and 15.2
in case of dyeing  Stan, gabardine and poly70 respec-
tively. This is my be due to the different in there tex-
tile composition.

Figure 3.11. Effect of carriers* type on the color
strength of dyed poly70 polyester using disperse red60

of 3% shade. *C I, II, and III are the carriers pre-
pared & C IV is the commercial.

Figure 3.12. Effect of carriers* type on the color
strength of dyed Stan polyester using disperse red60
of 3% shade. *C I, II, and III are the carriers pre-

pared & C IV is the commercial.
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Figure 3.13. Effect of carriers* type on the color
strength of dyed gabardine polyester using disperse

red60 of 3% shade. *C I, II, and III are the carriers
prepared & C IV is the commercial.

The carrier mechanism, for dyeing polyester. The car-
rier swells the fiber and ultimately causes relaxation.
They may operate by opening up the internal fiber
structure and allow the dye molecules to diffuse more
rapidly. They act as molecular lubricants reducing in-
ter-molecular forces operating in thefiber, thereby fol-
lowing the dye molecule to force its way in.

3.4. Fastness Properties
Tables 3.1 &3.2 show, the overall fastness properties
of dyeing of Poly70, Stan, and Gabardine fabrics dyed
with disperse blue 56, at (100°C, 1 h, L:R 1:20, 0.5 g/
L of carriers at pH 4.5, with 3% dye o.w.f.)&disperse
red 60, at (100°C, 1 h, L:R 1:20, 0.25 g/L of carriers
at pH 4.5, with 3% dye o.w.f.)  . From Tables 1 & 2
we noticed that, the overall fastness properties to rub-
bing, washing, and perspiration for the dyed samples
of poly70, Stan and gabardine their values ranging
from very good to excellent.

Table 3.1. Fastness properties of Poly70, Stan, and Gabardinefabrics dyed with disperseblue 56, at (100°C, 1 h,
L:R 1:20, 0.5 g/L of carriers at pH 4.5), with 3% dye o.w.f.

Carriers used Fabrics dyed Fastness to rubbing Wash fastness Fastness to Perspiration

Alkaline Acidic

Dry Wet Alt SC SW Alt SC SW Alt SC SW

Carrier I Poly70 4-5 4 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
Stan 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Gabardine 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5

Carrier II Poly70 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Stan 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Gabardine 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5

Carrier III Poly70 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Stan 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Gabardine 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5

Carrier IV Poly70 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Stan 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5
Gabardine 4-5 4 4-5 4 4 4-5 4-5 4-5 4-5 4-5 4-5

Alt: color change of dyed sample; SC: staining on cotton; SW: staining on wool, Wash-scale (1-5).
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4. Conclusions
Most of conventional carriers having high toxicity,
which are not always environmentallyfriendly.The use
of water as a solvent in the prepared carriers make
them inflammableand more saver and less healthy risk
in the dealing and more eco- friendly carriers, from
the environmental point of view, the chemical substi-
tution of ethyl benzoate as a carriers is even more
favorable; since the ethyl benzoate is completely and
readily biodegradable and dissolved in water.

Using anethyl benzoate mixed with Germany deter-
gent (TISSOCYL CFD conc.), and/ or England deter-
gent (SURESCOUR XC), with poly ethylene glycol
for substituting toxicity carriers in dyeing polyester
fabric. Increased disperse dye uptake isobserved when
carrier I or carrier II is used.

The carrier concentration used either 0.25 and/or 0.5g/
l,give the higher K/S, after that increase the carrier
concentration this is lead to either constant or slightly
increase, this is true irrespective of the type of fabric
used in case of using disperse red 60 and/or disperse
blue 56 respectively.

The overall fastness properties to rubbing, washing,
and perspiration for the dyed sample of poly70, Stan
and gabardine their values ranging from very good to
excellent.This study confirms that different prepared

eco-friendlycarriers may substitute traditional
carriersused in the dyeing of different types of polyes-
ter with disperse dyes.
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1.Introduction:
The growing reliance on synthetic polymers now-a-
days has raised a number of environmental concerns.
These problems have focused our increased attention
on polymers that are derived from naturally renewable
precursors as the more economic and "greener" op-
tions [1]. One of the approaches of utilizing agricul-
tural feedstock, in to a new class of biodegradable,
biocompatible, and renewable materials having poten-
tial use for textile applications is on the horizon[2].

By 2050, the global populationis projected to be 9
billion, resulting in a near-doubling of global food and
fibre demand. Doubling food and fibre production and
sustaining the production at that level are major chal-
lenges to be faced. But doing so in ways that do not
compromise environmental integrity and human health
present even greater challenges.Intensification of agri-
culture through the use of high-yielding crop varieties,
fertilization, irrigation and crop protection have pro-
vided safer options to combat these challenges(http://
www.ifdc.org, 2014).But there's a big problem - India's
storage facilities have not kept up with the require-
ment of space. As a result, grain surpluses are now
being stored outside, where the chances of rotting them
drastically increase[3].Recently, as the production of

grains is increased at a faster pace its storage
needsintense and immediate consideration. Every year
tonnes of food grains go waste in India because of
inadequate storage and infrastructure facilities Accord-
ing to the survey conducted on global food wastage, it
was found that about 21 million tonnes of grains go
waste in India and 50% of all food produced across
the world meets with the same fate [4].

In Countries like India, Bangladesh, Sri Lanka, China
and many others, millions of tonnes of food grains
produced by the farmers (generally wheat and sor-
ghum) is purchased and stored in the government
controlled granaries. Many times, these storage houses
are loaded with food grains much more than their
capacity which provide little protection from humidity
and pests. Food grains are often stored in open ground,
kept in open plinths covered with tarpaulin, putting
them at risk of being rotted out under the sun and
susceptible to damage due to rain, floods and rodents
infestation [5]. Eventhough tarpaulins cover most of
the mounds, but many of the bags are torn, spilling
blackened grains which are spoilt by fungus and in-
sects [6]. These inedible or even spoilt grains which
were once high quality grains are declared as waste.
Such grains tend to germinate due to damp and moist
conditions prevailing in the godowns. The percentage
of such grains turning out to be mere waste is increas-
ing. Government declares these grains as "waste" and
tries to see some kind of utility in them. Some com-
mercial use of these agriculture products is thus the
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need of the hour.
Many of these grains termed as millets are carbohy-
drate based polysaccharides,which are defined as a class
of high-molecular weight polymeric carbohydrate struc-
tures, formed of repeating monosaccharide units[2].
As these agriculturally sourced millets are renewable,
sustainable, economic and widely available, they are
explored as thickening agents for textile printing. As
the extent of printing is enormously increasing day by
day so also is increasing the demand for thickeners.
Therefore, the potential market and hence economic
impact of agricultural products as thickening agents is
immense.

Great Millet or Sorghum (Sorghum bicolour L.Moench)
commonly known as jowar in India is the world's fourth
major cereal in terms of production, and fifth in acre-
age following wheat, rice, maize and barley, and serves
as a staple food crop in India[7].Sorghum grain con-
tains starch ranging from 68-75% depending upon
cultivator, region and climatic conditions[8].Many
importantphysicochemical, thermal, and rheological
properties of starchare in?uenced by the ratio of amy-
lose and amylopectin which are the twomajor poly-
mers in the starch granule. Theamylose content strongly
affects the gelatinization and retrogradation, andthe
paste viscosity characteristics of the starch paste[9].

The globally evoking awareness regarding the envi-
ronmental threats like pollution and health concerns
caused by the synthetic dyes are favouring the use of
non-toxic and eco-friendly natural dyes on textiles.
Recently, in order to overcome the environmental
pollution caused by the synthetic dyes the textile pro-
cess houses have started exploring the suitability of
natural dyes in printing as well.Natural dyes are known
to produce soft and subtle shades as compared to the
shades obtained using synthetic dyes. Natural dyes are
non toxic and non allergic, consisting of natural pig-
ments derived from plants, animals and mineral
sources[10].

The focus of the present work is towards characteriza-
tion and application of waste polysaccharide sources
that are abundantly available in India in exploring their
potential as thickeners for printing natural dyes on
cotton substrates.The study deals with the possibility
of substituting non germinated sorghum starch by ger-
minated sorghum starch as biobased polymeric thick-
eners. Natural dyes like Madder (Rubia tinctorium),
Lac (Coccus lacca- insect), Marigold (Tagettes erecta)
and Turmeric (Curcuma longa) are used for printing

on 100% cotton fabric.Starch extracted from germi-
nated and sound sorghum grain was utilized as a thick-
ener in various blend proportions for printing the above
mentioned natural dyes.

2. Materials and Methods:
2.1 Materials
Sorghum grains and jute sack for starch extraction were
obtained from the grocery store. The specifications of
the fabric used for printing included 100% cotton fab-
ric, E.P.I- 80 and P.P.I- 74, and GSM of the fabric was
120 gm/m2. The cotton fabric was purchased from
Piyush Syndicate stores, Mumbai. The nylon bolting
cloth of 200 Mesh size was used for filtering the slurry
of starch and natural dyes. The chemicals used for the
printing recipe and starch extraction were of labora-
tory grade and obtained from S.D Fine Chemicals
Limited. The Natural Dyes in the raw form were sup-
plied by Adiv Pure Naturals, Mumbai and were ex-
tracted in laboratory.

2.2 Equipments
The K/S & L*, a*, b* values of starch and printed
sample were measured by Rayscan  Spectrascan
SF3500+ reflectance spectrophotometer. Particle size
of germinated and non germinated starch was deter-
mined using CILAS Particle size analyser. The paste
clarity and absorbance (Estimation of Iodine binding)
of starch was measured by using UV- Visible Spectro-
photometer (UV-1201 Shimadzu, Japan). The Viscos-
ity of the starch paste and print paste was measured
with the help of Brookfield Synchroelectric Viscom-
eter (Model RV). The starch slurry and natural dyes
were centrifuged in a Remi - 4 AC Centrifuge ma-
chine. A sieve was used for aiding the filtration pro-
cess. Reflux arrangements were made using a heating
mantle and condenser tube for the extraction of natu-
ral dyes. The rubbing fastness (wet and dry) was car-
ried out using Crock meter. Wash fastness of the printed
samples was obtained with the help of a Launder-o-
meter. Light fastness of the prints was analyzed on Q-
Sun Xenon Testing chamber. The bending length of
prints was determined using a Shirley stiffness tester.

2.3 Methods
2.3.1 Germination of grains
The sound Sorghum grains were purposely germinated
by replicating the actual substandard conditions pre-
vailing during the storage of grains for obtaining the
germinated starch. The nearly wet sorghum grains were
loosely spread inside a jute sack. This sack was main-
tained for 24 hrs in a damp and humid environment
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and sprinkled with water spray every 3 hrs. After the
germination procedure was completed the grains with-
out wetting were evenly distributed on the tray and
kept for drying inside the oven maintained at tempera-
ture not exceeding 500C until the complete drying is
carried out.

2.3.2 Extraction of Starch
The starch was extracted from the Non germinated
and Germinated sorghum grains by following the al-
kali steeping method as reported by Teli et al, 2011
[11].

The cereal grains obtained from local market
wereground to coarse flour, 20gms of which was then
subjected to treatment with a volume of 500ml of
0.25% sodium hydroxide (NaOH) for 4 h at room
temperature followed by draining. The repetition of
the same treatment was carried out for next 3 h. Then
it was followed by washing it with tap water thor-
oughly until free of NaOH.  After ensuring complete
neutralization of coarse grains,they were then subjected
to grinding in a waring blender by adding required
quantity of water and the slurry thus obtained was
then passed through a 200 mesh bolting cloth and
squeezed thoroughly to extract the crude starch. The
crude starch extract thus obtained was kept overnight
inside refrigerator until separation of two layers was
clearly visible. The supernatant liquid was drained and
lower settled layer was carefully removed and centri-
fuged at 6000 rpm for 10 min. The upper brown
coloured proteinous portion was then scrapped and
white coloured starch obtained was dried in an oven at
500C. The starch was then ground in a blender in order
to obtain fine powder which was stored in an air tight
bag to avoid any microbial attack.

2.3.3 Characterization of starch
The starches obtained from non germinated and ger-
minated sorghum grains were compared for different
properties for their applicability as a thickener for
printing of textiles.

2.3.3.1 Analysis of colour of starch powders
The starch samples were put in a transparent plastic
bag and placed against the scanning aperture of spec-
trophotometer. K/S and L*, a*, b* values were mea-
sured with the help of Spectraflash SF300. The tripli-
cate readings were taken every time shaking the con-
tents inside the bag to get the average readings.

2.3.3.2 Particle size analysis
Particle size of both the starches was analysed on
particle size analyser 1064 (CILAS) using water as a
medium.

2.3.3.3Swelling Power
Swelling power was determined by the method re-
ported by Subramanian, Hoseney and Bramel-Cox
(1994) [12]. Starch powder weighing 0.6 g was heated
at 950C with 30 ml of distilled water for 30 mins. The
mixture was stirred at an intervalof 5 min to avoid any
lump formation. The mixture was then cooled to room
temperature and then centrifuged for 15 min at 5000
rpm using CRU-5000 centrifuge. After centrifuging,
the supernatant was carefully discarded and the swol-
len starch sediment was carefully weighed. Swelling
power was calculated as follows:

          weight of the wet sediment
  Swellingpower (   ) =  ------------------------------------

          (initial weight of  dry starch).

2.3.3.4 Paste Clarity
Measurement of paste clarity was carried out by method
of Craig, Maningat, Seib, and Hoseney (1989) [13].
Starch powder weighing 250 mg was suspended in 20
ml of distilled water containing in a 40 ml test tube
with a cap. The test tubes were then maintained in a
water bath at 950C for 30 min and were shaken thor-
oughly at an interval of 5 min to avoid lump forma-
tion. The contents were then cooled to room tempera-
ture by keeping the test tubes in chilled water bath.
The contents were thereafter evaluated for percent
transmittance (% T) at 650 nm on a UV-1201 spectro-
photometer.

2.3.3.5 Estimation of Iodine binding
The amylose content of starchwas measured colori-
metrically using the iodine method [14].

2.3.4 Extraction of Natural Colourants
2.3.4.1 Marigold
The dry pulverized powder of marigold petals was
crushed to obtain fine powder in a grinder. The initial
10% concentration of aqueous dye solution was pre-
pared by boiling 10 grams of powdered % dye in 100
ml of water, maintained at reflux condition for 1 hour.
The extract was then filtered through a nylon bolting
cloth and centrifuged at 4000 rpm for 5 mins and the
supernatant was collected carefully. The supernatant
after centrifuging was subjected to evaporation and
was finally concentrated to 10 ml to make a print paste.

g
--
g
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2.3.4.2Lac
The extracted lac dye solution was prepared by boil-
ing 10 gms of lac powder in 100 ml of water main-
tained at reflux condition for 1 hour. The extract was
cooled and passed through a nylon mesh and subse-
quently centrifuged at 4000 rpm for 5 mins. The su-
pernatant was collected and concentrated to 10 ml to
make a print paste by heating the solution for some
time.

2.3.4.3 Turmeric and Madder
20 grams of the dye powder was weighed and placed
into a 250ml round bottom flask. 100 ml of water was
added to it and contents were thoroughly stirred .The
contents were then boiled under reflux condition for
60min. The extract was cooled and filtered through
nylon mesh and subsequently centrifuged at 4000 rpm
for 5 mins. The supernatant was collected and concen-
trated to 10 ml to make a print paste.

2.3.5 Mordanting
In this study all the printing trials were taken by car-
rying out simultaneous mordanting using 10% Alum
as a print paste mordant.

2.3.6 Printing
Printing of 100% cotton fabric was carried out using
four different natural dyes mentioned above.

The starch thickener paste of 7% solid content was
prepared from non-germinated Sorghum starch by
weighing 7 parts of starch and 93 parts of water. The
starch powder is first pasted with small quantity of
water and then made upto the final volume by adding
rest amount of water. The starch was boiled for 15
mins with continuous stirring till the powder was com-
pletely gelatinized into thick viscous paste. Similarly
in case of germinated sorghum starch, starch paste of
8% solid content was prepared following the above
mentioned procedure.

The starch pastes of non germinated (NG) and germi-
nated (G) starch were separately prepared and then
made in to various proportions of 100:0, 70:30, 50:50,
30:70 and 0:100 (wt/wt of the print paste) to obtain
binary blends of the pastes.

Formulation for printing paste with Natural Dyes was
made as follows:
Printing with 10% Madder (Rubia Tinctorum L), 10%
Curcumina (Turmeric), 5% Lac Dye (Kerria Lacca
Kerr) and 5% Marigold Dye was carried out using the
following recipe.

Table 2.1: Print Paste formulation for Madder,
Curcumina, Lac and Marigold

Ingredients Quantity (in parts)

Ammonium Sulphate 3

Urea 5

Mordant ( Alum ) 10

Dye Solution 8 ml

Starch Thickener 88

Total 100

The cotton fabric samples were printed with four
squeezee strokes. Samples were prepared in triplicate
for each of the blend proportions. The printed samples
were dried at 800C for 2 mins followed by steaming
the samples at 1050C for 15 mins and then washing
was carried out. The samples were rinsed with first
cold and then warm water respectively, followed by
soaping with 1 g/l non ionic detergent at 70 °C and
finally rinsed with cold water and dried in air.

2.3.7 Performance Evaluation of prints
2.3.7.1 Evaluation ofDepth of the Prints by reflectance
method
The prints were tested for the depth of colour by using
reflectance method using 10 degree observer on a
Rayscan Spectrascan 5100+ with the other reflectance
accessories. The K/S values of the printed samples
were determined using the following expression;

K (1-R)2

--  =  ------------
S   2R

Where in, R denotes refectance at complete opacity, K
is the coeffcient of absorption and S is the coeffcient
of scattering. The higher the values of K/S indicate
that the samples are deeper in depth as compared to
the the lighter samples exhibiting lower K/S values.

2.3.7.2Fastness to washing, crocking and light
The Wash fastness of the prints was carried out using
the ISO II method. The printed samples were tested
for colour fastness to rubbing using ISO 105×12
method. The printed sample of 10×4 cms was sub-
jected to colour fading to light as per ISO 105/B02.
The test sample was partially covered with black pa-
per to compare the fading due to exposure to xenon
light for 20 hours.The stiffness of the fabric samples
printed with starch as thickener was measured using
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Shirley stiffness tester as per the standard stiffness test
method.

3. Results and Discussion
3.1 Characteristics of starch extracted from Non ger-
minated and germinated sorghum grains

Table 3.2:  Evaluation of starch powder obtained from
Non germinated and Germinated grains

Property Non Germinated
of Starch Germinated

Colour Value of Starch

K/S 0.0068 0.0027

L* 91.08 89.21

a* 0.33 0.40

b* 2.79 4.62

Swelling Power(gm/gm) 9.83 7.39

Particle Size (µm)

Diameter at 10% 3.52 2.07

Diameter at 50% 15.48 13.62

Diameter at 90% 28.17 22.60

Transmittance % 2.77 2.32

Absorbance % with Iodine 0.030 0.123

*  Values mentioned above are average of 3 readings

According to the K/S values mentioned in (Table 3.1),
there is not a distinct difference in the colour values of
both the starches obtained from non germinated and
germinated grains. Thus the colour of the starch pow-
ders will not show any adverse effect on the colour
value of the prints obtained when such starch is used
as thickener.

The swelling power of non germinated starch was found
to be 1.33 times higher than that of the germinated
starch(Table 3.2). This is because in the process of
germination the a-amylase enzyme catalyses the hy-
drolysis of a-1,4 glucosidic linkages in starch and
breaks down into oligosaccharides as dextrin, maltose
and glucose of lower molecular weights, which do not
possess any swelling power [15]. The swelling
behaviour of starch is controlled by the dominating
factors such as the character and strength of the
miscellar network within the starch granule which also
depends on the degree and kind of association of the
miscellar network. Also the size, shape, composition
and distribution of the miscellar areas in the internal
lattice are the factors influencing the degree of asso-

ciation at the molecular level. Some other factors con-
stitute are the ratio of amylose to amylopectin, degree
of branching, and the characteristics of each fraction
in terms of molecular weight and its distribution, con-
formation and the length of the outer branches of the
amylopectin chains [15]. The swelling power of ger-
minated starch was lower than that of non-germinated
starch because the  amylose proportion increases and
the granules with higher amylose content, are rigidly
packed and tightly reinforced thereby not allowing the
freedom to swell when starch granules are heated.
Hence, the swelling power of non germinated starch is
higher due to higher amylopectin proportion which
allows the ease of swelling when heating of the starch
granules is carried out.

The germinated starch showed lower particle size than
the non germinated starch (Table 3.1). The enzymatic
action causes the breakdown of the particles into much
smaller particle size.

The non germinated starch showed higher transmit-
tance (%) than the germinated starch (Table 3.1) be-
cause the tendency of retrogradation and the homog-
enous state of dispersion are the factors on which the
clarity of paste is directly related. The paste clarity of
starch paste is increased by those factors which avoid
the retrogradation tendency in paste and those which
cause solubilisation and granule swelling in the starch
paste [15]. As the swelling properties of non-germi-
nated starch was higher as compared to germinated
starch, its paste clarity was also noted to be greater
than germinated starch.

The iodine binding tendency of starch is due to the
increase in the amylose content of the starch after
germination. Thus the iodine binding tendency of ger-
minated starch was 4.1 times greater than that of non-
germinated starch (Table 3.1). The helical amylose
molecules enclose iodine as a inclusion compound and
form a complex. The complex formed shows a charac-
teristic behavior of showing deep blue coloration [16].
The absorption property showed by germinated starch
at 620nm in the iodine solution is found to be greater
as compared to the non germinated starch, which proves
that the amylose content of the starch increased after
the process of germination. This is also supporting in
the literature [17].
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Table 3.3: K/S and Colour fastness properties of fabric samples printed with Curcumina

Sample K/S Washing Fastness Rubbing Fastness Light Fastness Bending Length
(cms)

Change inStaining on Dry Wet

colour white

100NG 7.0236 3-4 4 4-5 3-4 3 2.52

70NG:30G 6.3837 3-4 4 4-5 3-4 3 2.44

50NG:50G 5.9556 3-4 4 4-5 3-4 3 2.36

30NG:70G 5.6603 3-4 4 4-5 3 3 2.28

100G 4.8025 3-4 4 4-5 3 2 2.09

Table 3.4 : K/S and Colour fastness properties of fabric samples printed with Lac

Sample K/S Washing Fastness Rubbing Fastness Light Fastness Bending Length
(cms)

Change inStaining on Dry Wet

colour white

100NG 3.6196 4-5 4-5 5 4-5 7 2.31

70NG:30G 3.4219 4-5 4-5 5 4-5 7 2.20

50NG:50G 2.9634 4-5 4-5 5 4 7 2.11

30NG:70G 2.5261 4-5 4-5 5 4 7 2.09

100G 1.6156 4-5 4-5 5 4 7 1.98

PRINTING

Table 3.2: K/S and Colour fastness report of samples printed with madder

Sample K/S Washing Fastness Rubbing Fastness Light Fastness Bending Length
(cms)

Change inStaining on Dry Wet

colour white

100NG 0.9119 4 4-5 4-5 4 5 2.40

70NG:30G 0.8582 4 4-5 4-5 4 5 2.36

50NG:50G 0.8228 4 4-5 4-5 4 5 2.48

30NG:70G 0.7763 4 4-5 4-5 3-4 5 2.31

100G 0.7136 4 4-5 4-5 3-4 5 2.10
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The cotton samples were printed with 5 different thick-
ener combinations constituting of starch obtained from
non germinated and germinated grains using 4 differ-
ent natural dyes and studied for their K/S and colour
fastness values. The results depicted in the Tables 3.2
to 3.5 indicate that the samples printed with germi-
nated starch as a thickener show slightly lower K/S as
compared to the samples printed with non germinated
starch as a thickener. As the proportion of germinated
starch increased in the blend pastes the colour values
of samples slightly decreased. This trend remained same
irrespective of the dye used, although individual K/S
values for these dyes deferred. This can be attributed
due to the water soluble nature of amylose content
which is found to be increased after the germination
process. The madder, curcumina, lac and marigold show
the similar trend of decreasing K/S as the proportion
of germinated starch is slowly increased. Also the
higher values of swelling property of starch and the
paste clarity exhibited by the non germinated starch
play a key role in showing the higher K/S values.

The stiffness of the prints was determined by measur-
ing the bending length of the printed samples as shown
in Tables 3.2 to 3.5 The bending length of the prints
obtained with non germinated starch was greater as
compared to the samples printed with germinated
starch. As the germinated starch contains more soluble
ingredients, the starch gets easily washed off from the
fabrics thus the values of bending length are lower for
the samples printed with germinated starch. Thus the
samples printed with non germinated starch show
higher bending length value and possess harsh handle
due to the presence of starch on its surface which is
not easily washed out during washing.

The washing fastness ratings of the prints obtained

with both the starches and their binary blends showed
good results (refer Table 3.2 to 3.5). The natural dyes
do not show poor fastness properties as the dyes are
fixed with the help of strong metal-fibre complex. The
rubbing fastness analysis showed that dry rubbing fast-
ness ratings were excellent for the samples printed
with germinated starch and non germinated starch as
well as its blends whereas wet rubbing fastness ratings
decreased as the proportion of germinated starch in-
creased in the thickener blends used for printing. This
can be attributed to the fact that the water soluble
nature of germinated starch must be relased easily due
to the mechanical rubbing action generated in the pres-
ence of water on the crockmeter.

The light fastness ratings were acceptable for the prints
obtained with marigold, lac and curcumina with the
thickener blends comprising of all 5 proportions. How-
ever, the turmeric dye showed satisfactory light fast-
ness ratings.

4. Conclusion
An attempt was made to substitute non germinated
starch partially if not fully with the germinated grains
which would be otherwise considered as a waste since
it loses its edible characteristics once it begins to ger-
minate. Hence, the waste sorghum grains can be effec-
tively utilized as a thickener in textile printing. Hence
it would add up as a one more new source of starch
for its use as a thickener in printing with a new emerg-
ing class of natural dyes. Thus a sustainable approach
is presented here via use of renewable source of
polysaccharide and ecofriendly natural dyes.
References

Table 3.5 : K/S and Colour fastness properties of fabric samples printed with marigold

Sample K/S Washing Fastness Rubbing Fastness Light Fastness Bending Length
(cms)

Change inStaining on Dry Wet

colour white

100NG 10.0785 4 4-5 4 4 6 2.34

70NG:30G 9.7231 4 4-5 4 4 6 2.28

50NG:50G 8.0254 4 4-5 4 3-4 6 2.21

30NG:70G 6.7919 4 4-5 4 3-4 6 2.14

100G 5.6815 4 4-5 4 3-4 6 2.03

PRINTING



November - December 2016242

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

1. Reinhard, V. C.,Products and Applications of
Biopolymers, 1st ed.;Janeza Trdine 9, 51000
Rijeka, Croatia  2012.

2. Banerjee, A., & Sarkar, A.K. (2013).Extraction,
characterization and evaluation of proso
millet starch: A new polysaccharide source for
textile applications. American Association of Tex-
tile Chemists and Colorists International Confer-
ence, AATCC , pp. 58-67

3. http://www.globalpost.com/dispatch/news/busi-
ness/120703/business-insider-india-surplus-  grain-
going-waste

4. http://www.mapsofindia.com/my-india/india/ter-
rible-condition-of-food-storage-in-india

5. http://tffchallenge.com/team/food-for-9/
6. http://uk.reuters.com/article/2012/07/01/uk-india-

wheat-idUKBRE8600KB20120701
7. Iranna, U. S., Sahoo, A.K., &  Hend, G.M. (2012).

Extraction and characterization of sorghum (Sor-
ghum bicolour L. Moench) starch. International
Food Research Journal, 19(1), 315-319 .

8. Subramanian, V., Hoseney, R.C., and Bramel-Cox,
P. (1994).Factors Affecting the Colour and Ap-
pearance of Sorghum Starch. Cereal Chemistry,
71,275-278.

9. Sang,Y., Bean, S., Seib, P.A., Pedersen, J., & Shi,
Y. (2008). Structure and Functional Properties of
Sorghum Starches Differing in Amylose Content.
J.Agric. Food Chem, 56, 6680-6685.

10. Grover, N., Patni, V.(2011). Extraction and appli-
cation of natural dye preparations from the floral
parts of Woodfordia fruticosa (Linn.) Kurz. In-
dian Journal of Natural Products and Resources,
Vol 2(4), 403-408.

11. Teli, M.D.,  Sheikh,J. (2011). Rheological study
of  starch  extracted  from  germinated  and  non-
germinated maize vis-a-vis  printing. Carbohy-
drate Polymers,86 897-902.

12. Subramanian, V., Hoseney, R. C., & Bramel-Cox,
P. (1994). Shear thinning properties of sorghum
and corn starches. Cereal Chemistry, 71, 272-275.

13. Craig, S. A., Maningat, C. C., Seib, P. A., &
Hoseney, R. C. (1989). Starch paste clarity. Ce-
real Chemistry, 66, 173-182.

14. Juliano, B. O. (1971). A simpli?ed assay for
milled-rice amylase. Cereal Science Today, 16,
334-340.

15. Whistler, R.L., Paschall, E. F., Bemiller, J. N., &
Roberts, H. J. (1965). Starch: Chemistry and tech-
nology. London: Academic Press Inc. Ltd.

16. Daniel, J.,Whistler, R., & Roper, H. (1997). Starch.
Ullmann's encyclopedia of industrial chemistry
(Vol. 33, pp. 721-726).Wiley - VCH Verlag GmbH
and Co.:Weinheim.

17. Hough, J.S., Briggs, D.E., & Stevens, R. (1971).
Malting and Brewing science  (Vol. I, pp.65).
London: Chapman & Hall.

❑ ❑ ❑

PRINTING

Connecting you with right

audience for strengthening

business promotion

www.textileassociationindia.org



November - December 2016 243

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

1. Introduction
Nano technology has been gaining popularity in vari-
ous fields of application during the past decade and
textile is one such area.  Nano technology deals with
the science and technology at dimensions of roughly 1
to100 nanometers; although 100 nanometers is the
practically attainable dimension for textile products
andapplications at present [1-3].The application of nano
particles to textile materials aimed at producing fin-
ished fabrics with a variety offunctional
performances.Nano finishes are processes in whichnano
particles of metallic origin are synthesized and then
applied onto textile substrate to get the desired func-
tional properties, to suit various end use requirements
[4,5].Nano particles have many advantages over the
conventional finishing agents such as high durability,
good wash fastness, etc due to their smaller size and
increased surface area. The application of nano fin-
ishes enable ultra strong, durable, and specific func-
tion oriented fabrics to be effectively produced for
numerous applications such as military, industrial,
medical, domestic, apparel, house hold furnishing and
many more [6]. Nano finishes have been effectively
applied to cotton, wool, silk and polyester fabrics.
Antibacterial finishes have been applied on cotton,
wool, silk and polyester fabrics as well, with the twin
objective of protecting the wearer and fabric too. In
the case of nano finishing with synthetic textile mate-

rials, the aspects to be considered have been odor elimi-
nation, antistatic, and antibacterial properties. Nano
particle dispersions have also been used in photonic
applications besides textile wet processing .Zinc oxide
(ZnO) nano particles have been used for antimicrobial
properties and protection against UV radiation [7-8].
Zinc oxide has been the most preferred among other
types of nano particles owing to their superiority with
regard to photo-catalytic, electrical,electronics, opti-
cal, dermatological and anti-bacterial properties [9-11].
Moreover, it has three unique characteristics, namely,
semi conductivity, piezoelectricity, and bio safety com-
patibility. These special characteristics make zinc ox-
ide the most prospective nano material for future tex-
tile research.Claudia Rode et al studied the effect of
coating of Polyester fabrics with nanoZnO particles
which indicates that the antibacterial efficacy and
washing stability of coated polyester samples depends
on the composition of the coating solution. It has been
found that Particles of ZnO in the range of 50 - 300
nm demonstrate better results with regard to antibac-
terial efficacy after different washing cycles whereas
nanoparticles with a size of 10 nm show improved
optical appearance. ZnO concentration up to 20 ?gZnO/
cm2 is found to exhibit suitable antibacterial effect
and requires cytocompatibility[12].

Fabrics are more susceptible to microbial growth es-
pecially natural fibers like cotton, when moisture,
oxygen and suitable temperature exist than the fabrics
made from synthetics. In this work, nanoZnO particles
of 30 nm & 90 nm size have been applied onknitted
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fabrics produced from 100 % Cotton yarn of 34 Ne
count. The cotton yarns with varying Twist factors,
produced from two different spinning systems viz, Ring
Spinning and compact spinning are used , to study the
effect of twist factor & type of yarn on the anti bac-
terial efficacy and UPF of fabrics. The nano particles
are characterized by evaluating particle size and shape
by using X-ray diffractometry and SEM microscopy.
The ZnOnano particles are then applied on to the fab-
rics using binder, by pad - dry -cure technique and the
samples have been evaluated for anti bacterial efficacy
and UPF by standard test methods.

2. Materials and Methods
100% Cotton yarns made from Ring & Compact spin-
ning with different twist factors have been used for
this study. The yarn samples are tested for basic pa-
rameters and the technicalspecifications are given in
table 2.1

The yarns are made into single jersey plain knitted
fabrics with constant loop length of 0.26 cm.The
machine details are given in table 2.3.

Table 2.3Knitting Machine Particulars

Type Single Jersey

Make Pailung

No. of Feeders 72

Dia (Inches) 24

Gauge 24

No. of needles 1800

The knitted fabrics have been scoured and bleached
using Caustic Soda (2 gpl),Hydrogen Peroxide (2.5
gpl) and detergent (0.7 gpl), at 98oC temperature for
30 minutes. The fabrics are thenrinsed, neutralized with
Acetic acid (0.8gpl) and washed again.

Table 2.1 Yarn Specifications

Parameters Ring Spun Yarn                        Compact Yarn

Twist Factor 1 Twist Factor 2 Twist Factor 3 Twist Factor 2 Twist Factor 3

Count (Ne) 29.52 29.37 29.47 29.31 28.14

Count CV% 1.99 1.20 1.45 1.98 1.16

Twist Factor 3.32 3.66 3.94 3.66 3.94

CSP 2178 2390 2558 2480 2867

U% 13.04 12.67 12.65 11.52 11.55

Hairiness Index 7.75 7.01 6.56 5.73 5.14

Table 2.2 Sample Code Letters

Yarn Type Twist factor Code Letter

Ring Spun Yarn 3.32 1

Ring Spun Yarn 3.66 2

Ring Spun Yarn 3.94 3

Compact Yarn 3.66 4

Compact Yarn 3.94 5

2.1. Finishing of fabric samples with ZnOnano par-
ticles
The fabricsamplesare finished with Zinc Oxide nano
particles of 30 nm & 90 nm by pad -dry - cure method.
Samples of 30 x 30 cm size are cut and immersed in
the solution prepared with 2% ZnO of 30 nm size and
1% Acrylic binder at MLR of 1:20, for 15 minutes.
Then the samples are taken out, squeezed in 2 bowl
padding mangle at 60% expression to remove excess
liquor and air dried. The samples are cured at 140oC
for 2 minutes and rinsed with 2 gpl Sodium Lauryl
Sulphate to remove unfixed particles. Then the samples
are rinsed several times in water to remove soap solu-
tion. Similarly samples have been also finished with
90 nm ZnO particles, for comparison.

2.2 Testing of Anti Bacterial efficacy & UPF of
samples
The anti bacterial efficacy of treated and untreated
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(control) samples are evaluated quantitatively as per
AATCC 100 standard against Staphylococcus aureus
and Escherichia Coli. The anti microbial efficacy is
determined by comparing bacterial concentration of
treated samples with that of untreated sample, expressed
as percentage reduction in 24 hours time.The Ultra
violet protection factor (UPF) of treated and control
samplesare analyzed by using UV-Vis spectrophotom-
eter. UPF values are evaluated by measuring the UV
absorption, transmission and reflection. Average of ten
Measurements taken is used for analysis.

3. Results and Discussion
Characterization of ZnOnano particles was done using
XRD & SEM.

Figure 3.1 (a)

Figure 3.(b)
Figure 3.1XRD pattern of ZnO of 90 nm

(a) & 30 nm (b)

Figure 3.2 (a)

Figure 3.2 (b)

Figure3.2 SEM images of 30 nm (a) & 90 nm (b)
ZnOnano particles.

3.1 Anti MicrobialEfficacy of treated samples
The finished samples are tested for Anti Microbial
Efficacy as per AATCC 100 standard& Ultra Violet
Protection Factor (UPF) as per AATCC 183:2010 stan-
dard. Table 3.1 shows the percentage reduction of
bacterial count of treated samples for Gram Positive &
Gram negative organisms after 24 hours of contact
time. Bacterial reduction is calculated based on the
comparison of bacterial count in treated samples and
untreated samples.

From the results shown in table 3.1, it is observed
that, in samples finished with 30 nm ZnO particles,
samples made from ring spun yarns show higher bac-
terial resistance than the samples made from compact
yarn for both gram positive and gram negative organ-
isms. Also bacterial reduction percentage of S.Aureus
organism increases with increase in yarn twist factor,
for fabrics made from both ring spun and compact
yarn samples, in both 30 nm & 90 nm ZnO  finished
samples.  But for E.Coli , the bacterial reduction per-
centage decreases with increase in yarn twist
factor.When compared with samples finished 90 nm
ZnO, samples finished with 30 nm ZnO exhibits better
bacterial resistance.
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Table 3.1 Percentage reduction in Bacterial count
after 24 hours

Sample Samples Finished Finished with 90
Code Leter with 30 nm ZnO  nm ZnO

S.Aureus E.Coli S.Aureus E.Coli

1 74 80 68 72

2 77 88 78 62

3 88 74 88 42

4 63 85 61 70

5 78 72 77 57

3.2 Effect of particle size & Yarn types on the anti
bacterial efficacy of treated samples
From the table 3.2, it is evident that there is no signifi-
cant difference in anti bacterial efficacy of samples
treated with 30nm & 90nm ZnO particles against Gram
positive organism. It also shows that variation in twist
factor and yarn types does affect the anti microbial
efficacy of samples significantlyat 95% Confidence
level.

In case of resistance against growth of E.Coli organ-
ism, table 3.3 shows that particle size of ZnOnano
particle significantly influences the anti bacterial effi-
cacy of samples whereas the twist factor and yarn type
does not affect significantlyat 95% Confidence level.

Table 3.2 Two way ANOVA for treated samples
against S.Aureus organism

Sources of Sum of Degree of Mean F Ratio Table
variation squares freedom Squares value

Between
the particle
size 6.4 1 6.4 1.75 7.71

Between
yarn types 732.6 4 183.15 50.18 6.39

Residual 14.6 4 3.65

Total 753.6 9

Table 3.3 Two way ANOVA for treated samples
against E.Coli organism

Sources of Sum of Degree of Mean F Ratio
variation squares freedom Squares

Between the
particle size 921.6 1 921.6 19.88

Between yarn
types 582.6 4 145.65 3.14

Residual 185.4 4 46.35

Total 1689.6 9

Regression equation for bacterial reduction of S.Aureus
organism for the fabrics made from ring spun yarns,
treated with 30 nm ZnO& 90 nm are y= 11.15 +17.51x
and y= 20.23 +25.55 xrespectively.

Regression equation for bacterial reduction of E.Coli
organism for the fabrics made from ring spun yarns,
treated with 30 nm & 90 nm ZnOare y= 134.4-
14.75x&y= 202.93 -38.41 x restively

3.3 UPF Testing
From the results shown in table 3.4, it is evident that
fabricsmade from compact yarns have higher UV block-
ing property than the fabrics made from ring spun
yarns, both in 30 nm & 90 nm ZnO finishing. Also
Fabrics finished with 30 nm ZnO particles show higher
UV protection than the samples finished with 90nm
ZnO particles.

Table 3.4 UPF values of fabric samples

Sample Code Finished with Finished with
Letter 30 ZnO 90 nm nm ZnO

Untreated 14.94

Treated Samples -

1 23.03 17.39

2 22.97 16.40

3 25.26 19.35

4 26.22 23.59

5 26.09 21.27

From the ANOVA analysis (table 3.5),it is observed
that there is significant difference exists between the
samples finished with 30 nm & 90 nm ZnOin UV
protection. It is also confirmed that varying twist fac-
tor in yarns varies the UPF of fabric samples signifi-
cantly.

Table 3.5 Two way ANOVA for UPF analysis of
treated samples

Sources of Sum of Degree of Mean F Ratio
variation squares  freedom Squares

Between the
particle size 49.284 1 49.284 47.40

Between yarn
types 47.806 4 11.952 11.50

Residual 4.159 4 1.04

Total 101.249 9

4. Conclusion
Nano ZnO treated knitted fabrics show excellent UV
protection & Anti microbial activity. In UPF analysis
of samples, it is confirmed that ZnOnano particle size
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has significant effect on UV Protection characteristics
of samples. Fabric samples finished with 30 nm ZnO
show higher UPF (11 - 40%) than samples finished
with 90 nm. This is due to the fact that the 30 nm ZnO
particles has higher surface area compared to 90 nm
ZnO particles which absorbs and scatters UV rays  more
effectively than 90 nmZnO particles.This complies well
with the Raleigh's scattering theory which states that
the size of nano-particles should be in the range of 20-
40nm in order to achieve a maximum enhancement
level of UPF in the coated fabrics. Yarn type & twist
factor also significantly influences the UPF of
samples.Samples made from Compact Yarns show
better UPF than the samples made from Ring spun
yarns both in 30 nm & 90 nm ZnO finishing. In Samples
made from ring spun yarns, Samples with high twist
factor (3.94) show high UPF both in 30 nm & 90 nm
ZnO treated samples.

In anti microbial testing, ZnO particle sizehas signifi-
cant influence on the resistance of fabrics to microbial
growth against Gram negative organism, whereas Yarn
type & twist factor have significant effect on micro-
bial growth of samples against Gram positive organ-
ism. From the study, it is concluded that the three
variable chosen for the study ie particle size, twist
factor and yarn type have significant influence on Anti
microbial efficacy and UV protection of samples.
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Jugaad is an Indian phrase used to describe the kind of ingenuity that
enable Indians to manage the large and small challenges of everyday life.
The essence of jugaad is to improvise and that too to quickly and cheaply
cobble a solution together from the material you have in hand. Business
in India resembles maneuvering through traffic in several ways. Companies
are running an obstacle race between changing, unpredictable regulations
and policies and they must overcome an inadequate infra-structure, be it
pot-holed congested roads or irregular water and electricity supplies. All
of this in a poor country where a small populace has achieved a standard
living. For the vast majority, India is characterized by constraints and the
jugaad is how you meet the challenge. Jugaad is a quick fix solution that
exploits the opportunities and resources that are available here and now.
Jugaad is improvisation. It doesn't have to be neat, it just has to get the
job done and it must be cheap. Like the Chinese "Shanzhai" innovation,
jugaad is not a method that someone has developed. It's not a system but
a mindset that permeates everyday life. Neverthless in recent year's jugaad
has become a buzzword in innovation at industrial scale. Jugaad is good
for ideation and finding a good response to a challenge but that's not how
research and development at global level works. Driving past the guard
into the Tata Management Training Centre, Pune, feels like entering a
parallel reality. The noise, dust, crowds and wastes right outside the gates
disappear and instead one finds in a lush and manicured park, with a big,
beautiful mansion from colonial era. This is the internal training centre for
managers and leaders of India's largest corporation Tata. Many of the
participants come from the West and the most important thing they learn
in India is to work with ambiguity and un-certainty.

i) You can not expect sophisticated systems or guidelines for everything.

ii) There are many ways of doing things. So, you can probably find
another solution if your first plan does not work.

iii) The Indian approach doesn't always lead to beautiful and durable
solutions. But some times it can lead to products that fit the user's
context precisely solutions that are just right. Someone calls it "design
by default".

When Tata's engineers were developing a cheaper seat for the Nano, they
wanted to eliminate the metal base plate, which car seats are usually
anchored on. To achieve this, they made the frame of the seat wider and
mounted it directly on the car frame. The result was fewer material cost,
reduced weight and as it turned out to be safety improver in crush test. For
GE's Lulbaby warmer for immature babies, the premium model made in
USA, the bed can be fitted by means of an electrical motor. On the less
expensive Indian model, the motor control was replaced by a crank and
handle system. And in upcoming, even lower priced version, the crank
handle be replaced by putting a wedge under the mattress. These are
certainly classic examples of jugaad thinking.

Jugaad thinking is an important tool for addressing future growth markets.
Development of frugal solutions require you to rethink the whole chain of
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business; from market research, design and
development, through to marketing and distribution, if
you really want to compete in low price segments. As
on day it is surely better to lower the price yourself
before your competitors take away your customers.
You need to change anyway. And also, remember, to
create a new product is easy but to create a new market
is ten times harder.

Jugaad __ a frugal approach to innovation __ can be
an important way out of the current economic crisis in
developed economies and also holds important lessons
for emerging economics. It has equally important lesson
to India today. It is frugal, flexible and inclusive way
for India to grow over the next few decades. Such an
approach taps into the native ingenuity of millions of
India, across social and economic groups and across
the length and breadth of the country. In Indian cities
several low cost innovations led to effective solutions
and revenue streams. From past, the time of the
Ramayana and the Mahabharata till today jugaad spirit
is unlimited and an improved solution been from
ingenuity and scarce resources.

Jugaad Innovation
The main principle of jugaad innovation as under:-

i) Seek opportunity in adversity
ii) Do more with less
iii) Think and act flexibly
iv) Keep in simple
v) Include the margin
vi) Follow your heart

As a motivation for a jugaad innovation Ratan Tata
has started annual award in three categories:

a) Innovation that has emerged as a commercial
success.

b) Innovation which has a "leading edge".

c) "Dare-to-try", in which the members have done
their utmost but failed.

India & Global
Jugaad is widely practiced in Argentina, Brazil, China,
India, Kenya, Mexico, Philippines and other developing
countries. Now it is making inroad even in developed
countries to compete in world market for the product
to be offered in countries of widely varying financial
strata and consumer's need. The need may be of single
or multiple use from one equipment, product, facility
or service.

Nomenclature of Jugaad
Different nomenclature of jugaad in India and other
countries practicing jugaad are as under:

Country Word

India yukti (Sanskrit)

jugat, jugaad (Hindi)

jugaar (Urdu)

Jugard, jugaad (Punjabi)

Brazil Gambiarra

China Zizhuchuangxin

Kenya Jua kali

America Hack, kludge

Actually jugaad means management described in
different forms. And a few are summarized below:-

◆ Creating hyper local solution.

◆ To improvise and cobble a solution quickly and
cheaply from local available material andthoughts.

◆ To create new things with meager resources.

◆ Frugal solutions to get a job done by cheaper
means.

◆ Search and research to accomplish a work by
locally available resources.

◆ Low cost in hand technical management.

◆ Need to do what is needed to be done, without
regard to do what is conventionallysupposed to
bepossible.

◆ Whatever the solution, if it is not affordable, it is
not the solution.

◆ A low cost innovative thought.

Indian context:

In Indian industry two other methodologies are in
practice. Basically because of cost and long waiting
for spares, equipments and other needed items, it
becomes necessary to work one or other arrangement
to keep the business moving on; particularly production
and utilities somehow managed upon. The two thoughts
are;

(1) Kaamchalaoo, and
(2) Value engineering.

The kamchalaoo arrangement is of temporary nature
to keep production and/or service to continue and in
few cases to win-over bottlenecks raised out of certain
break-down of plant and machinery or disturbance in
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field of services due to unavoidable reasons like
legality, transport, operator etc.etc. But as soon as the
usual elements are available, the temporary arrangement
is taken back or kept reserved for further emergency
use.

And the value engineering is, on the other hand, a very
important management system. Material which are as
good as scrap or the items meant for a particular job,
are idle, being transformed into other equipment to be
utilized for some important purpose.

The both abovementioned are often understood to be
jugaad. But while kamchalaoo system is very temporary
in nature to manage the show going on, value
engineering is an important and this very science is
being used for better services and certainly the best
part of it to reduce cost of production and service as
ever being need. A few example are mentioned below.

Example No.1
Fabric stack racks out of scraps in a textile mill
The company needed a few number of steel racks to
keep sort wisefabrics for day-to-day production and
delivery to market. It needed strong slotted angles and
plates of steel, a very costly affair. The mill engineers
thought other idea to reduce the cost for it. In the
mill's scrap-yard, they observed discarded MBH round
tubes removed from boiler after its complete use and
a good number of pneumafil air exhaust perforated
rotory drums removed from ring-frame machines after
modification of improved exhaust system for pneumafil.
The mill engineers give a thought to make rack for
folding section utilizing above scraps shown in figure
No.1-a, b, c & d. The description as under:-

Fig. No. Description

1-a Ring-frame pneumafilrotory drum

1-b MBH tube from steam boiler

1-c Racks made using item No.1-a & 1-b

1-d Marketable fabric lumps arranged sortwise
on the racks

Fig. 1-a

Fig. 1-b

Fig. 1-c

Fig.1-d

Example No.2
Back feed rewinding of cone yarn on Autoconer:
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Modern Autoconer in spinning mills are utilized for
clearing of yarn faults from ring yarn, splicing the
joints caused due to fault removal, change of ring cops
and making fault free cone package suitable for further
process to weaving,knitting or sales. Sometimes due
to defect in cone package like de-shaped, cut ends,
bottom/top stitches, hard/soft package density etc.
rewinding of full cones of weight about 1.50 Kg. to
3.25 Kg. is needed. But the problem is creeling of
cone in place of ring cops. Autoconer manufacturers
make cone winding machines separately for
arrangement of creel feed suitable for feeding various
size of cones in place of cop magazine feed system.

That's a huge cost factor. A spinning mill hardly has to
rewind a few number of full or lesser size cone, around
one or two spindles for four to five Autoconers each
sixty drums. Here, the mill technicians find a novel
idea to put defective cones at back side of Autoconer,
put a chromium plated steel rod fixed with steel rings
above cone adjusting the height above cone to be
rewinded suitably. For rewinding operation yarn from
cone is taken through the ring and then to tension
assembly bypassing magazine creel system, through
splicer, tension sensor, clearer and then pass on to
cone forming. No need of separate machine or creel
conversion etc. And as and when rewinding is not
required, restart the magazine creel system as usual
discarding the back feed rewinding arrangements
described above.

Example No.3
Photo-sensor in place of pneuma-stop on Speed
Frame:
In Speed Frame instead of pneuma-stop, photocell stop
motion at creel and rove were installed. There was
saving of 4 KW power running 24 Hours on each
machine, pay-back period of this alteration was just 2
months. Think the annual saving of a mill having 20
speed frame machines. After roving break the rove
fleece should not lash with adjacent rove, a toothed
PVC half round element was fixed on each round rove
passage on roving separator plate. Other than power
saving complete system of pneumafil collection was
completely avoided. A classic example of jugaad
innovation.

Example No.4
Humidification plant to run partially in rainy
weather:
When atmospheric temperature and relative humidity
nearly conform to that needed in department, humidity
plants can be stopped fully or worked partially using

humid atmospheric air. This situation arrives
particularly in Monsoon season in India. Also, it is
favourable as the air available in such a weather
remains 100 percent homonized. Such practice is
advantageous in case of yarn twisting and weaving
section where fluff generation is low or otherwise
exhaust air system should be made operational to keep
department free from fluffs, flies and dust. And finally,
a huge saving in power consumption and less use of
plant equipments.

Example No.5 -
Poor man's light:
Water and bleach in empty bottle of coke was fitted on
the ACC roof. It absorbs and reflects sunlight equal to
55 watts. It is suitable for ware houses, godowns and
other places where electrical fittings are not permitted
because of insurance policy or non-availability of power
supply. Also, it is practiced in coastal area in ocean
countries where electrical supply is not possible. It is
also being fitted inside huts of poor people to provide
light. That's why it is called poor man's light - A good
example of kamchalaoo technique.

Value Engineering:
Value engineering is a systematic method to improve
the value of goods or products and services by using
an examination of function. Value, as defined, is the
ratio of function to cost. Value further, can be increased
by either improving function or reducing the cost.

Function

Value  is proportional to     ---------------

Cost

Value engineering is sometimes taught within the
project management or industrial engineering as a
technique, where system's output is optimized by
crafting function versus cost. It is often done by
systematically following a multistage job plan. It varies
from job to job as per its needs and application. And
as such following steps are considered for modern
version of value engineering.

Preparation ➞ Information ➞ Analysis ➞  Creation➞
Evaluation ➞ Development ➞Presentation ➞ Follow
up

Wholesome applicability is there based on Cost-
Benefit- Analysis (CBA) and ultimate purpose of the
consumers. Function should be as per need and cost
the minimal. In textile industry, it appears in day-to-
day operations at various plants and machineries
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functions. Closely related but slightly different, it
include cost- effectiveness, cost-utility, risk-benefit,
economic impact, fiscal impact and social return on
investment etc.

Discussions
In context to some examples cited above example No.2
& 3 relates to 'jugaad', example No.1 & 4 relates to
'value engineering' and example No.5 to 'kamchalaoo'
category of technique. There are always scope in day-
to-day dealing and performance during works for
improvement in value engineering and establishing
jugaad management, very much technical innovation
in nature. And kamchalaoo system is approached only
in no way situation and somehow temporary
arrangements arrived to keep production and service
continued.

Summary
By definition, jugaad is an innovation, value
engineering a science and kam-chalaoo a temporary
arrangement, but all for cost effectiveness, timesaving,
service, product, continuity, economy, social impacts
etc. The all three techniques are important on their
place and application for developing economies in
particular and commonly for all developed, developing
and poor states.
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A machine is defined by the Oxford dictionary as "an
apparatus for applying mechanical power, having
several parts each with a defined function".

Although the term 'Molecular Machine' seems more
materialistic with its gist but the meaning goes far
beyond it. Typically, a machine requires atleast one
movable component that leads to the generation of
work. We are surrounded by machines since very
beginning of our life and throughout. It won't be an
exaggeration if one says that, we are living in the
world run by machines. Mother nature uses the concept
of machine in almost every process like Photosynthesis,
ATP generation, etc. with the help of macromolecules.

Scientists termed these macromolecules as machine
due to their mechanism like man-made machines which
produces mechanical movement in response to an input.
The natural machines such as ATP-ase, DNA-
polymerase, opsin/rhodopsin, ribosomes etc. are all
complex and fascinating examples of nature's approach
to molecular machines.

In molecular machine each molecule performs single
function that could be structural or dynamic whilst the
entire assembly performs more complex function that
leads to work. The molecular machines in nature are
result of evolution of billions of years which made it
irresistible for scientists to imitate at different levels
and applications. The selectivity, precision and accuracy
of the biological process and the ensembles so formed
at cellular and sub-cellular level was the motivation
behind the creation of molecular machines.The earliest
recognition and notion of building nano-scaled artificial
molecular machines and devices was made by the Nobel
Laureate Richard P. Feynman in 1959. His presentation
entitled "There is Plenty of Room at the Bottom" to
the American Physical Society sparked a great
enthusiasm for scientists to pursue the construction of
unimaginable miniaturized complex components in a
complementary way to nature. This sparked enthusiasm
has been recently materialised into a Nobel Prize for
Chemistry in the field of Molecular Machines. The
time came when organic synthesis methods were used
to design and fabricate variousmolecular machines with
different sizes that had the abilityto produce linear and
rotary motion such as shuttles,motors, valves, muscles,
pumps, and even cars. As a step beyond, we are not
only engaged in the preparation of the molecular
machine but their real-life applications are also under

Molecular Machines on Textile Surface
Ms. Geetal Mahajan, & Dr. Sandeep More

investigation. The Fascination of Smart Textiles also
originated from the same and thus, looking forward to
share the glory of Molecular Machines on textile
surfaces.

Molecular Shuttle
The cytoplasmic proteins such as myosins, kinesins
and dyneins are known as "molecular motors" and are
one of the most studied by chemists and physicists.
The conjugates of cytoplasmic protein are known for
their shuttle movement which they perform by moving
back and forth along linear tracks formed by actin
filaments or microtubules. With this movement, the
protein conjugates transports substrate at the expense
of ATP.

The very well know mimic of such shuttlers is
Rotaxane. The rotaxane is formed by interlocking a
thread, dumbbell or axle component mechanically with
a ring component. The axle component is stoppered at
both ends with bulky functional groups to prevent
disassociation of the ring at ambient conditions, the
whole system is called a rotaxane. Although there are
three common methods to prepare rotaxanes, namely
capping, clipping and slipping but a template effect
has taken over what was previously achieved by
statistical synthesis. The cyclic structure is usually a
macrocycle whereas the thread is any acyclic chain
with or without stations or molecular recognition sites.
The incorporation of stations in between is solely
dependent on the trigger as well as the respective
response by macrocycle. Molecular recognition sites
(stations) can be built into both components to produce
thermodynamic sinks resulting in points along the
thread where the two or more components
predominantly reside through a bias. The components
must possess compatible electronic nature as it is vital
for both synthesis and function. This complementarity
often means that rotaxanes are often highly colored
species.

Figure 1: Graphical representation of Rotaxane

TEXNOTE
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The worth of rotaxanes as a molecular form of transport
agent and their capacity to shuttle has seen research in
the area flourishing over the past decade advancing
further by inventing new methods and functions.The
use of rotaxanes as a prototype for a class of molecular
machines such as the cytoplasmic proteins has arisen
because of their ability to undergo translational
isomerisation between two or more structures. This
isomerisation is a result of the translational molecular
motion of the macrocyclic ring along the acyclic
component between the stoppers. The equilibration and
dynamic behaviour back and forth along thethread
component is also known as shuttling in the same way
the conjugates of cytoplasmic proteins do. This
shuttling can take place up to 40,000 times per second.
The size of stoppers play vital role in the shuttling. If
the size is smaller or there are no stopper to preclude
the dissociation then such rotaxanes are known as
pseudorotaxanes.

Although, the Photosynthesis process is more
electrochemical phenomenon, the machines involved
in photosynthesis are nothing but flexible
macromolecules which acclimate to metabolic and light
fluctuations in fraction of time. These molecular
machines work by eliciting intracellular signaling
between the nucleo-cytosol and chloroplast through
acclimation responses triggered by change in
environmental cues. This process results in modification
of the biogenesis of the photosynthetic machinery.

The major challenge in mimicking photosynthesis is
the self-generating mechanism in plants but there are
several types of energy harvesting prototypes inspired
from chlorophyll are being studied. The exact mimic
of Photosynthesis is not reported yet but researchers
have prototyped a water-based solar cell, mimicking
the functioning of a leaf, to produce electricity. For
this, the water-based gel was fused with light-sensitive
molecules, such as chlorophyll and coupled with
electrodes coated by carbon nanotubes or graphite. The
way this cell works to harness its energy from the Sun
is exactly the way plants gather their own energy from
light and transform it into chemical reactions,
synthesizing sugars.

Molecular Rotors:
 There are numerous examples of Molecular Rotors in
nature in the form of complex macromolecules. ATP
synthases are one of the most sophisticatedmolecular
machines in biological systems. ATP synthasesare
ubiquitous in all kinds of mammalian cellswith the
structure conservedthroughout the evolution, although
there are somevariations in the number of subunits.

ATP synthases arelarge protein complexes consisting
of two domainscalled F

0
 and F

1
. Both F

0
 and F

1
 act

asmotors, which are driven by protons and ATP,
respectively. The solved crystal structures of F

1
 and a

part of F
0 
shows that, F

1
 represents the shaftpart, which

rotates relative to the surrounding portion (F
0
). Due to

their unique motions, F
0
 and F

1
 arecalled rotor and

motor respectively and can reversibly be dissociated
and associated in responseto a change in [Mg2+].

Figure 2: Graphical representation of ATP Synthase

Apart from the ultra-sophisticated molecular machines
such as ATP Synthase there are various types of rotors
in nature which possess less complicated structures.
Many species of bacteria such as E. coli possess helical
filament called Flagella which used to swim usingrotary
motors attached.  The highly organized motor exists at
thecell envelope and is driven by a flux of ions
acrossthe cytoplasmic membrane. Thus, flagellar
motorsare different from linear motors of eukaryotes,
whichare powered by the hydrolysis of ATP. A
flagellarmotor can rotate its filaments in both clockwise
and counter-clockwise directions.The bacterial flagellar
motor is one of the mostcomplicated objects found in
bacteria and containsmore than 40 different proteins.
It is 45mm in diameter and having a 10-15mm long
filament. The flagellar motor constitute parts such as
filament, hook, bushing, rod, stator each having one or
more protein subunits.The filament and hook jointly
work as a propeller fordriving cells. The motor is
composed of a rotator and astator, and the flagellum is
connected to the motorthrough a rod embedded in a
bushing.

TEXNOTE
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Figure 3: Graphical representation of Flagella and its
various components.

Biological rotors consume chemical energy that drive
sequential changes with other molecules to perform
highly specialized tasks and functions essential for life.
The design principles that facilitate the complex and
precise actions of such motors is a significant challenge
for their successful application in synthetic
environments.

Inspiring from these biological rotors, some very good
prototypes with simpler working principles are
synthesized. The unidirectional rotor by Professor
Feringa, demonstrating repetitive, unidirectional
rotation of MHz frequencies is well known. It consists
of organic frameworks which have a fixed stator
component connected to a rotor through an axle which
operate upon external stimulus. Exploitation of the light
induced cis-trans isomerisation has proven to be a
popular design. Using similar framework design, a
variety of rotary motors are possible through
combinations of different rotors/stators flanking a
central alkene axle.

There are several molecules which are utilized for
building different types of molecular machines like
rotors and gears. Metalloporphyrin is one of the
molecule which could be utilized for such applications.
One of the benefit of porphyrin is the availability of
various sites for different types of substitutions which
is useful for tuning the properties via functionalization.
The multi-component self-assembled nano-rotor derived
from metalloporphyrin is very well studied. It is formed
by self-assembly of four components in which Zn (II)

Porphyrin is the major component.Suchnano-rotor
consists of three distinct parts i.e. stator, hinge and
rotator. Stator is stationary/fixed component comprised
of Zn-porphyrin with Phenanthroline stations. The
rotator is made up of Pyridine substituted Zn-porphyrin
which rotates on the hinge. 1, 4-Diazabicyclo [2.2.2]
octane (DABCO) acts as hinge or inter connecting
dynamic axle, which keeps stator and rotator intact
with Zn-DABCO-Zn complex. The movement of rotator
is triggered by Cu(I) ions in the form of
[Cu(CH

3
CN)

4
]PF

6
. In principle, the Cu+ ions may

occupy either syn, anti or even three or four
phenanthroline binding sites, which should result in a
statistical mixture due to rapid exchange. The observed
exchange processes in all nano-rotors may be
rationalized by either intra-supramolecular spinning of
rotators against the stator or by a dissociation/re-
association mechanism which involves NDABCO Zn
porphyrin interaction.

Figure 4: Graphical representation of Self assembled
Nanorotor.

The speed of rotation depends on the binding constant
of the respective pyridine-Cu-Phenanthroline
complexacting as barrier.The speed of ration can be
measured from the variable temperature NMR along
with sophisticated simulations by calculating the rate
exchange of the desired Pheananthroline protons. Such
machines have potential to be prototype of flagella but
it's exploitation by textile researchers would be a long
term prospective. The major problems could be the
tedious synthetic protocol of such macromolecules with
respect to their applicationsin textile and the fabrication
of such molecular machines on textile surface.

In Textile Industry, the textile or fibre is often treated
as a substance with very specific applications but
considering the widened exploration limits and variety
of analytical techniques available, it is important to
explore textile as a 'material' extensively at molecular

TEXNOTE



November - December 2016256

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

TEXNOTE

level. This change in the point of view opened the
field of Smart Textile including colour changing textile,
conductive textile, energy generating textile, etc.

The machines at molecular level also includes the
molecular movements such as isomerization,
rearrangements andtautomerism upon stimuli.The most
common example of such movement is isomerization
in azobenzene triggered by light, heat and electric field.
The unique property of azobenzene has been utilized
for applications such as, optical data storage devices,
switchable supramolecular cavities, sensors. The
possible mechanical work expressed by polymer chain
comprising azobenzene has been also demonstrated.
From all these studies, it can be concluded that,
collective sub-nanometer structural change can give
rise to an unprecedented magnitude of force. In the
light of all these findings one can foresee the
application of such molecules or mechanism on the
surface of textile to mold them into logic gate devices,
molecular windows, sensors or switches.

Figure 5: Graphical representation of textile surface
during cis trans isomerization.

From the work done till now in the field one can
illustrate fundamental developments and progress
relating to typical functions carried out by macroscopic
machinery in the real world. While each of mentioned
molecular machine alone does not create an artificial
machine the progress does make a significant
contribution to unlocking the key processes relating to
control and function at the molecular level.

Molecular machines prepared in lab mostly gets the
energy from external stimuli, suchas light, electricity,
heat, pH, solvents, etc. Hence, such stimuli-responsive
molecular machines can be designed as function-
switchable materials, also defined as smart materials,
that have shown extraordinary applications in many

fields including sensors, surfaces with switchable
wettability, switchable nano-valves.

There are various aspects to be considered before
applying molecular machines on textile surface such
as stability, washing fastness and most importantly the
functioning of these machines in solid state. The
practical real-life applications of artificial molecular
machines are still challenging, because the working
platform of artificial molecularmachines is mostly in
solution.Artificial molecular machine immobilized
surfaces (AMMISs) are considered a promising
platform to construct functional materials on textile.
However, there are variety of challenges such as the
determination of performance by efficient surface
reaction and the difference in the anisotropic features
from solution.

But a systematic flowchart for fabrication of these
machines on textile can be made by incorporating
strategic functional groups instead of the recalcitrant
functionalization of auxiliaries.

About the authors

Ms. Geetal Mahajan is currently pursuing Ph.D.
(Tech.) in Fibers and Textile Processing Technology
in the Department of Fibers and Textile Processing
Technology at Institute of Chemical Technology
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is "Fermentation Technology in Textile Wet
Processing". Her research areas of interest are
Textile colouration, Textile finishing, Green
processing of textiles using natural products.

Dr. Sandeep More is currently a DST-INSPIRE
Faculty Fellow and Group Leader for Smart Textile
research group in the Department of Fibres and
Textiles Processing Technology at Institute of
Chemical Technology (ICT), Mumbai, India. His
areas of interest are Synthesis of Photochromic
&Thermochromic Dyes, Smart Textile, Organic
Electronics on Textile Surface, Molecular Machines
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Organic Electronics and Molecular Machines.
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The Textile Association (India)

TAI - Mumbai Unit

Report: International Textile Conference
"Make in India - Global Vision of Indian Textile

Industry"

The Textile Association (India), Mumbai Unit orga-
nized International Textile Conference on "Make in
India - Global Vision of Indian Textile Industry" on
1st & 2nd December 2016 at Hotel The Lalit, Mumbai.
The Conference received overwhelming response.

Mr. C. Bose, President, TAI, Mumbai Unit welcomed
the Chief Guest, Mr. Ujjwal Uke, IAS, Principal Sec-
retary (Textiles), Government of Maharashtra and Key
Note Speaker, Mr. R. D. Udeshi, President-Polyester
Chain, Reliance Industries Limited. He also welcomed
the Awardees, Speakers, Press, Media and delegates.

Chief Guest, Mr. Ujjwal Uke, Principal Secretary
(Textiles), Government of Maharashtra and dignities

lighting the lamp

Mr. V.C. Gupte Chairman, TAI, Mumbai Unit and
Convener of the Conference while giving the high-
lights said that "Make in India" campaign aims to
facilitate investment, foster innovation, enhance skill
development, protect intellectual property, and build
best-in-class manufacturing infrastructure in India. The
textile sector is one of major thrust areas planned in
this mission providing growth drivers, FDI, investment
and employment opportunities. Mr. Gupte said TAI,
Mumbai Unit thought of bringing national as well as
international thought makers to give their views for
the success of this "Make in India" campaign.

Mr. R. D. Udeshi, President- Polyester Chain, Reliance
Industries Limited addressing the gathering

Mr. R.D. Udeshi in his Key Note Address highlighted
the comparative advantages and competitive strengths
of India as fast emerging economy. He pointed out
fibre base, modern technologies under the TUFs scheme
and thrust on technical textiles.

He remarked that the industries should avail of the
opportunities to the best advantages to excel in the
international competitive environment.

Mr. G. T. Dembla, Chairman, Precision Rubber Industries
Pvt. Ltd. receiving The Lifetime Achievement Award by

the hands of Chief Guest Mr. Ujjwal Uke

Mr. Bapu Deshpande, Head of Marketing, Colourtex
Industries Pvt. Ltd. receiving The Lifetime Achievement
Award by the hands of Chief Guest Mr. Ujjwal Uke on

behalf of Mr. Jayantibhai Jariwala, Chairman &
Managing Director, Colourtex Industries Pvt. Ltd.

UNIT ACTIVITY
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The Textile Association (India), Mumbai Unit has set
a precedent of felicitating the textile professionals for
their outstanding contribution in the field of textile
industry. In this Conference, the TAI, Mumbai Unit
felicitated Mr. Jayantibhai Jariwala, Chairman & Man-
aging Director, Colourtex Industries Pvt. Ltd. and Mr.
G.T. Dembla, Chairman, Precision Rubber Industries
Pvt. Ltd. with "The Lifetime Achievement Awards".

Mr. Ujjwal Uke, the Chief Guest in his inaugural ad-
dress, emphasized that industry and government should
work hand in hand to achieve the super ordinate goals
of the "Make in India". He emphasised on positive
vision by both industries and individual for the future
growth of the country.

The theme of the first session was "Make in India -
Textile Perspective". In this session first paper was
presented by Mr. R.B. Gupte, Director, MSME Devel-
opment Institute, Ministry of MSME, Government of
India on "Make in India - An approach to Global
Manufacturing Hub". Dr. A. Raj, Senior Advisor, ZED,
QUALITY COUNCIL OF INDIA presented the paper
on "Journey towards Challenges -Best Practices & ZED
Certification". Dr. Swapna Mishra, Director, Textile
Sector Skill Council (TSC) made the presentation on
"Role of Textile Sector Skill Council to support Make
in India mission through Skilling in textile".

Dr. A. Raj, Senior Advisor, ZED, Quality Council of India
making the presentation

Mr. Manohar Samuel, President (Marketing & Business
Development), Birla Cellulose, Grasim Industries Ltd.

making the presentation

The second session was on "Innovations in Manufac-
turing Technologies" were presented by eminent speak-
ers from India and abroad. Mr. G. Elango, General
Manager, Textile Engineering-Processing, A.T.E. En-
terprises Pvt. Ltd. presented the paper on "Eco Line"
- Denim Finishing - A. Monforts, Germany". Mr. Horst
Ros, Managing Director Sales, J. Zimmer, Austria
presented the paper on "Printing & Coating compe-
tence out of one hand". Then Mr. Bhushan Zarapkar,
Director-Operations, ATE Envirotech Pvt. Ltd. pre-
sented the paper on "Advanced anaerobic technology
for textile industry wastewaters".

Mr. Sanjay Soneja, Head - PSF business, Reliance
Industries Limited making the presentation

UNIT ACTIVITY

Meet your potential clients, boosting your sales
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Mr. R. Girish, IAS, Commissioner for Textile Develop-
ment & Director Handlooms & Textiles, Govt. of

Karnataka making the presentation

Mr. Elliyas Mohammed, Business Development Man-
ager (Polyester Dyes), Colourtex Industries Pvt. Ltd.
made the presentation on" Dyeing of Polyester fabrics
using Super Critical Fluid (Carbon Dioxide) - Water-
less Dyeing ". Mr. Manohar Samuel, President (Mar-
keting & Business Development), Birla Cellulose,
Grasim Industries Ltd. presented the paper on "Make
in India : Integrated Textile Park : Man Made Cellu-
lose". Mr. Parthiv Shah (Business Development Head-
Global Sales), Amazon Global Selling spoke on "En-
abling Manufacturers and Exporters to Sell Globally
with Amazon".

The Third Session was on "Supply & Demand Chain
Management".  Mr. Sanjay Soneja, Head - PSF busi-
ness, Reliance Industries Limited presented the paper
on "Polyester: Supporting India's Credentials as a Tex-
tile Super-power". Mr. Alok Kumar, Assistant Director
(Insp.), Central Silk Board, Ministry of Textiles Govt.
of India expressed his views on "Perspectives of In-
dian Silk". Ms. Deepa Chandran, General Manager -
Head of Buying and Merchandising for Brand People,
Aditya Birla Fashion and Retail Limited spoke on
"Linen Fibre - Fibre based Textile".

The theme of the fourth Session was "Industry Percep-
tions of Make in India". Mr. Varun Vaid, Associate
Director, Wazir Advisors Pvt. Ltd. presented the paper
on "Global Textile Industry - A Peek in to future". Mr.
Sumit Gupta, Deputy Director Standards Development

& Quality Assurance, Global Organic Textile Standard
(GOTS) expressed his views on "Making Organic
Textiles in India - Benefits to India and way forward".
Mr. Prasad Pant, CEO, NimkarTek Technical Services
P. Ltd. presented paper on "Global developments in
sustainability and their impact on Make in India". Mr.
Manoj Purohit, Product Manager - Heating Division
and Mr. V. M. Desai, R&D Dept., Water & Waste
Treatment, Thermax Limited made the presentation on
"Revolutionary technique of Thermic Fluid Heater and
Textile Effluent treatment plant".

Dignitaries Sitting in the Auditorium

The theme of the last session was "New Trends in
Textiles Retailing & other". Mr. Rajeev Kewlani, Antar
Advisors spoke on "How DNA technology is playing
a critical role in ascertaining the Textile Supply chain".
Mr. Umesh Prasad, Director, U. V. Textile Machines
Pvt. Ltd. / Automha India gave the importance of
"Automatic Transportation & Warehousing / Storage
solutions for Textiles".

Mr. R. Girish, IAS, Commissioner for Textile Devel-
opment & Director Handlooms & Textiles, Govt. of
Karnataka gave the highlights on "State Policies of
Karnataka Government - Nuthana Javali Neethi (2013-
18)". Mr. Hasmukh Jain, Vice President-Marketing,
Industrial Boiler Ltd. presented the paper on "The
Pressure Reducing Turbine".

All the Papers received very high response as well as
interactions from the participants.

Mr. A. V. Mantri, Hon. Secretary, TAI, Mumbai Unit
proposed a vote of the thanks. The Conference was a
grand success and was attended by 350 participants.

UNIT ACTIVITY
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Suvin- knowledge partner for India ITME 2016 hosted
"The India & China Textile Interchange Activity
Summit"held on 5th December 2016 from 10.30 am to
2.00pm at ITME Square Crystal QCR1- Bombay
Exhibition Centre, Mumbai.

The Summit was organized by "China Cotton Textile
Information Centre" in association with India ITME.
The Summit was sponsored by "White Shark Card
Clothing Co. Ltd.", FlexifortBrujas Limited, China
Texmtech Co. Ltd. & Wuxi Hongyuan Electro-
mechanica; Technology Co., Ltd. & "Cotton Textile
Technology" was media partners for the event.

The Summit was organized by "China Cotton Textile
Information Centre" in association with India ITME.
The Summit was sponsored by "White Shark Card
Clothing Co. Ltd.", FlexifortBrujas Limited, China
Texmtech Co. Ltd.&Wuxi HongyuanElectromechanica;
Technology Co., Ltd. & "Cotton Textile Technology"
was media partners for the event.

The Summit was an initiative to grow Indo-China
machinery trade. It was platform for many Chinese
enterprises to introduce the latest technology
advancement&new developments in Textile
Machineries to India. This initiative certainly helped
in building a stronger Indo-china bond.

The Summit started with a warm welcome address by
Mr. AvinashMayekar - MD & CEO of Suvin Advisors
to all the eminent Speakers & the esteemed delegates
present for the Summit followed by Key note Address
by Mr. Wang Yungjun -Vice Director of CCTIC .

Mr. SanjivLathia- Chairman, India ITME
Expressing his views

Mr. SanjivLathia - Chairman of India ITME expressed
his valuable viewpoints about the Indian Textile
Machinery Industry & how India can be next hub for
manufacturing Textile machinery. According to him
India is witnessing growth in exports of textile
machinery parts & accessories, about 36%, whereas
Indian imports for textile machinery parts and
accessories are growing at a CAGR of 25% in last few
years. Mr. Lathia also highlighted about the various
advancement & new technologies by Indian
machineries manufactures & urged the Indian stake
holders to invest more in manufacturing sector &
thereby reducing the dependency on borrowed
technology.

Mr. Lathia concluded in speech hoping to see more
Indian players in ITME 2020 edition.

Mr. Zhang Yonggang, President of White Shark further
added his viewpoints. He put the light on various
advantages of using High yield blowing- carding using
Jintran Surface Strengthening card clothing Machinery.
He highlighted their achievements in past 100 yearsto
create world's famous enterprise. According to him
Jintran card clothing tooth's wear-resistant property can
reach more than 2 times compared to international
brands & cotton fiber processing can reach more than
1800 to 2000 tons.

As Indian raw cotton is mainly roller ginned, he urged
Indian Cotton producersto useJintransurface
strengthening treatment product because of its conical

India & China Textile Interchange
Activity - 2016

NEWS
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teeth & flexible sectional carding characteristics &
concluded with a hope to build an optimum & win-
win cooperation platform & channelize with Indian
Textile Enterprises.

Mr. Arvind Sinha, National President - TAI
delivering his thoughts

Mr. Arvind Sinha- National President of Textile
Association of India delivered his valuable thoughts to
strengthen Indo-China trade. Having presented more
than 200 papers on various conference platforms
empowered the summit about developments in Indian
Textile Industry & overview of International Market
for Trading. Mr. Sinha on behalf of Textile Association
of India (TAI) urged the Chinese government for
establishing an Indo China Association for ensuring
knowledge sharing & systematic trade of textile
machineries between India & China. He also announced
that TAI will be soon organizing the "India China
Forum" in March/ May 2017.

Mr. Chen Yufeng, senior engineer of White Shark
provided the technical knowledge & configuration of
C70 Carding Machine. His knowledgeable presentation
included audio video representation of techniques &
process of the said machine.

Mr. T.B. Roy from Brujas presented his study on "India
Textile Mills- Existence & Developments" followed
by a report by Mr. Hu Yang. The topic was "Brujas,
your fibre protection specialist."

Mr. SambhajiPandhare - Dy. GM from ShivamTexmach
Pvt. Ltd. - the Indian counterparts of Hong Yuan group
provided technical details of innovative roving frame
HY 492C. This offers advantages like very low capital
investment &low power consumption saving upto 39%.

Mr. MaZhenning from china Texmatechgave a brief
introduction of "Filament Product line".

View of the audience

The host Mr. AvinashMayekar concluded the event
depicting the future textile machinery trade scenario
between India & China & global dominance of both
the countries in world textile market. He also
highlighted the role of Suvin as one of the major
consultancy firms in India making its strong mark in
domestic as well as international textile industry. Till
date Suvin has completed approximately 250
assignments including 14 international assignments.
Suvin is always in continuous efforts to serve Textile
Industry professionally & exploring new platforms to
promote investments in textile sector.

NEWS
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The China & Asia Textile Forum 2017 will take place
at the Renaissance Yangtze Shanghai Hotel, Shanghai,
China on March 13-14, 2017.

Co-organized by China Chamber of Commerce for
Import & Export of Textiles and ECV International as
usual, the event is also supported by USFIA, the Tex-
tile Association (India), and the Vietnam Cotton &
Spinning Association, among others. With their sup-
port, the two-day conference will bring together tex-

tile experts and researchers from around the world
who are interested in exploring the latest trends and
technologies in the global textile industry. More than
200 senior experts and top managers in all aspects of
industrial chain will attend to hear discussion on the
impact of the end of Trans-Pacific Partnership (TPP)
and U.S.A.'s new international trade policies, best
practices and innovation for purchasing textiles and
apparel in Asia, status of several popular sourcing
markets like Vietnam and Ethiopia and more.

NEWS

Has Group enters in SantexRimar Group with a world-
wide agreement ofpremiere distribution bringing new
competences, sound know-how and long-term experi-
ence expected to become new significant value-added
solutions for SantexRimar Group portfolio.

SantexRimar Group keeps growing with the aim of
providing the largest and most comprehensive
offeringof the textile business in order to deeply un-
derstand and fulfill global customers' needs during the
whole production process. With this goal, different
know-hows and cultures are united under high stan-
dards of quality, efficiency, advanced technology and
reliability for customers. "Has Group is a manufactur-
ing excellence with relevant know-how in textile fin-
ishing process and inter alia in stenter machines pro-
duction.

Immediately it will globally leverage on SantexRimar
Group distribution network, sales and marketing ex-
pertise" said Stefano Gallucci, SantexRimar Group
CEO who concludes: "With this agreement of pre-
miere distribution, we will streamline our combined
technical capabilities and expertise to build value-added
solutions for customers throughout the world".

"We are pleased to announce the globalization of Has
Group together with SantexRimar Group", said Tamer
Hasbay, Has Group President, "Has Group will con-
tinue to take care of Turkey as well as in the neighbor-
ing countries but the new global structure will allow
us to pursue profitable markets, build on our core
strengths, accelerate our research and development
activities and have a common quality platform for all
our product lines".

SANTEX RIMAR GROUP: with more than 100 years
of activity the Group has the experience to be innova-
tive yet offer reliability, premium quality and return of
investment for customers. SantexRimar Group is
present in Italy, Switzerland, China and India and has
more than 30,000 customers throughout the world.

HAS GROUP: first established in 1958, the Company
is present with operating machinery in more than 60
countries worldwide, and is represented in most of the
relevant countries; it operates two plants in Turkey,
and employs approximately 300 people.

For more information, please contact:
SANTEX RIMAR GROUP
Headquarters
LocalitàColombara 50 36070
Trissino (Vicenza) - Italy
press@santexrimar.com / info@santexrimar.com
www.santexrimar.com
HAS GROUP
Headquarters
Velimese Organize SanayiBolgesi
Mah. CorluCerkezkoyYolu Cad.

SANTEX RIMAR GROUP AND HAS GROUP:
Further Growth in Textile Machinery Business
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This forum will focus on hot topics including:
◆ Overall Situation and Developing Trends of

China's Textile Industry and Analysis of Import
and Export of Different Provinces and Various
Categories

◆ The Interpretation of U.S.A. Trade Policy under
the New Situation and Its Influence on the Global
Textile Industry

◆ What Will Happen to the Vietnamese Textile
Industry after TPP Is Blocked?

◆ Opportunities and Challenges for the Textile In-
dustry in Ethiopia and Africa

◆ Challenges and Opportunities for the Ever-Chang-
ing Global Textile and Apparel Supply Chain

◆ Developing Trends of the Textile Industry under
Asian Economy: Competitiveness of Chinese
Textile Enterprises

◆ Rediscovering China's Textile Industry: the Sta-
tus and Future of Industrial Transfer to the Mid-
west China

◆ Panel Discussion: In the New International Trade
Environment, How Will the International Textile
Industry Be Influenced

◆ New Situation of the Textile Industry in the As-
pect of Green Production

◆ Ethical Sourcing, the Suppliers' Corporate Social
Responsibility Audit in Asia

◆ Change of China's Procurement Strategy under
the New Situation

◆ Procurement Trends of Brands in Asian countries
◆ Practice and Challenge of Brand Internationaliza-

tion: Efficient Procurement and Supply Chain
Distribution behind the "Going Global" of Chi-
nese Brands

◆ Panel Discussion: What Will Be the Next Hot
Sourcing Destination

◆ Retail 3.0 Era: Electric Business Promotes Sup-
ply Chain Transformation and Upgrading in Tex-
tile and Garment Industry

◆ Status and Prospects of the Application of Auto-
mated Production under the Situation of Industry
4.0

◆ How Can 3D-Printing Bring Innovation to the
Textile and Apparel Industry

◆ Influence of Intelligent Manufacturing on the
Further Development of the Textile Industry

For more information,
Please visit http://www.ecvinternational.com/
2017AsiaTextile/.
Contact: Jennifer Yu at +86 21 6605 9539-802 or
Jennifery@ecvinternational.com.

The inside story from a successful Indian yarn
supplier

Exporting yarn to China is both a massive opportunity
and a tremendous challenge. The market is huge and
diverse, the rewards can be worthwhile - but the risks
are great, and increasing. The key success factors are
the same as for any other market area: control of
sourcing, control of quality and control of costs. Above
all else in China, price competitiveness is essential.

Exporting yarn to China: total control and
price-competitiveness

One of India's leading yarn suppliers, Kikani Exports,
has 12 years' experience in exporting to China, firstly
as a yarn trader sourcing from Indian mills and latterly
also as a spinner in its own right. In this special article
the company shares some of its insights.

Managing Director VrajeshKikani explains that the
biggest difference between China and other export
markets is the volume of business available: "In China
the volumes are huge. We started selling there in 2004,
with about 60 tons per month. That increased over
time to as much as 4,000 tons per month by 2014, but
in the past year the market has been more depressed,
so we have recently been at a level of around 2,000
tons."

Despite the volatility, China remains a crucial customer
for Kikani and other suppliers from India, together
with Bangladesh representing about 60% of total
exports in some cases. "If China stops buying Indian

NEWS
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yarn, it is a disaster. We simply have to deal with
China," Mr. Kikani says. "The domestic market cannot
take the big volume of Indian spinning mills, and the
textile industry and especially cotton spinning is an
important industry which employs a lot of people."

Quality strategy and in-house spinning
Kikani's experience in yarn trading has given the
company a valuable overview of the requirements
spinners must fulfill to survive in the ultra-competitive
Chinese market. Quality management is right at the
top of the list, and Kikani has put in place a carefully-
planned strategy to ensure consistent control of every
aspect. It begins with sourcing - the right yarns at the
right price from reliable spinners. "Latest technology
and process control is also necessary," Mr. Kikani says.

The company has a fully-equipped testing laboratory,
with latest USTER technology for fiber and yarn quality
assurance. "We rely on USTER guidelines, ensuring
our quality consistency within defect tolerances below
5%. Staff training for quality management is also a
priority, and we implement both routine quality checks
and random audits."

It was this quality-minded approach that led Kikani to
invest in its own spinning mill operation, to extend the
options beyond its yarn trading business. The new mill,
in the Ahmedabad District of Gujarat, started up in
2015, expanding to 29,376 spindles and 4,320 TFO
drums by the end of the year. Attractive incentives
from the regional government helped the investment
decision, but the desire to control quality to its own
standards was also important: "As a trader, we were
not always able to convince the quality conscious-
customer. This prompted us to look into backward
integration, focusing only on value-added yarn for niche
markets," Mr. Kikani says.

The company's in-house yarn production is combined
with yarns from known and trusted spinners in India.
Kikani uses experience gained over several years to
identify appropriate sources for eachspecific count
range and quality level. A special advantage for knitting
yarn is Kikani's focus on a Gujarat cotton type known
as Shankar 6, which is said to have the lowest
contamination rate of the entire Indian crop - although
still high compared with cottons from the USA or
Australia.

Indian cotton: tackling the contamination issue
Competing in China is a double-edged problem, facing
both local yarn producers and other exporters. Kikani
has a major advantage here, with its access to Indian

cotton growers and its detailed knowledge of the
characteristics of the raw cottons available.
Contamination by foreign matter is a serious issue,
and although it is generally 'expected' by spinners and
their customers, there is a constant and growing need
to monitor and control it.

Kikani achieves this in its own spinning mill by a
combination of the latest USTER®JOSSI MAGIC EYE
detection in the blow room and USTER®QUANTUM
3 (PP option) clearers on its winders. But contamination
remains an inherent problem with Indian cotton,
because of the typical farming practices in the cotton
fields.

Says Mr. Kikani: "We always inform our customers
about contamination levels in our yarns, which are
controlled as well as possible. Quality is one of our
main advantages over local Chinese yarn producers,
along with our business principles and reputation in
contract fulfillment. In fact, we find that quality
requirements from most world markets are increasing,
so there is very little difference in that respect between
China and other markets."

Overall, Kikani has a customer base approaching 100,
about 50% of which is based on long-term stable
relationships. "We are strong in customer relations,"
Mr Kikani says, "but that's not generally how things
are done in China, where business tends to be very
much along opportunistic lines."

Trading houses mean volume business
Kikani sells to major trading houses in China, as well
as to individual weaving and knitting companies and
yarn dyers. The yarn range includes both carded and
combed variants, across as count range of Ne 16 to Ne
40 ring spun, including compact, and Ne 6 to Ne 24
in OE-spun. Most yarns are 100% virgin cotton or
blends with waste cottons.

Although the Chinese export business is large and
extremely important to Kikani, it is not usually as
lucrative as sales to the domestic Indian market, where
prices are generally higher. However, the China trade
offers greater volumes, and is mainly financed through
letters of credit (LCs), which provides for quicker
payments compared to locally-negotiated deals with
Indian customers. Selling direct to mills in China can
also attract better prices, but many Chinese weavers
and knitters are unable or unwilling to work through
LCs, preferring to pay in currency or to hand the
purchasing over to traders.

NEWS
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COLORANT Ltd,Ahmedabad sponsors SDC Tech-
nical Seminar held at Surat

Mr.Subhash Bhargava,MD,Colorant Ltd. was the Guest
of Honour at the half day Seminar based on"Novel
Techniques in Colouration"at Hotel Lords Plaza, Delhi
Gate, Ring Road,Surat on Friday, 25th November, 2016.

Mr.Subhash Bhargava, MD, Colorant lighting the Lamp
as Guest of Honour

He also explained about the present Dyestuff Indus-
tries position and how the big players in India and
China are playing their role in price fluctuation of raw
materials(dye intermediates). Being an SME,
COLORANT has to struggle hard to become a consis-
tent supplier in reactive dyes and catering to 650 end
users and exporting to about 15 countries.

He also told looking into the constraint of raw mate-
rials COLORANT is putting a Dye intermediate plant
at Saykha,Bharuch,Gujarat.

Dr. N.N.Mahapatra,President,
Colorant deliveringhis speech

Then Dr. Mahapatra,President,Colorant Ltd. spoke
about the new ranges of Reactive Dyes launched by
COLORANT Ltd. since last few years which save
time,energy,water etc. in dyeing of cotton fabrics.He
emphasized on using Colron CN and Colron SF dyes
for Light/Medium shades and Colron GLX/Colron CES
dyes to be used for Dark/Heavy Dark Shades. All these
dyes are giving very good results all over India and
abroad. The seminar was arranged by the SDC India
officials and attended by Surat process house owners
and technicians.

There was technical interaction between the audience
and COLORANT technical team led by
Dr.Mahapatra,Mr.Arun Desai,Mr. Sanjay Chavda,
Mr.ChetanMulani and Mr.UmeshPatil.
The seminar was followed by Dinner.

For more information, please contact:
Dr. N.N.Mahapatra,
President
COLORANT Ltd.
3225,Phase IV,G.I.D..C., Vatva, Ahmedabad - 382445
Tel.: 079-65104801/02
E-Mail:- nnm@colorantindia.com
Website : www.colorantindia.com

COLORANT sponsors SDC Technical Seminar

For the future, Mr. Kikani is expecting the current
tough market environment to become even tougher:
"Our volumes into China will come down for sure,
because of increasing competition from Vietnam and
other countries, as they have preferential duty
structures," he says. "Hence, unless Indian suppliers
are extremely competitive, yarn sales to China will be
an even greater challenge in the days to come."

Media contact:
Edith Aepli

Senior Manager Marketing & Communication
Uster Technologies AG
Sonnenbergstrasse 10
CH - 8610 Uster / Switzerland
Direct  +41 43 366 38 80
Mobile +41 79 916 02 91
Fax     +41 43 366 39 58
E-mail edith.aepli@uster.com
www.uster.com
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Participants from whole organic textile supply chain
deliberated on the business case for sustainability
with organic textiles. Brands committed to increase
their share of GOTS certified textiles

More than 170 delegates from five countries attended
the flagship event by GOTS in Dhaka, Bangladesh on
23rd November, 2016- National Seminar on GOTS
Certification - including International Brands & Re-
tailers, manufacturers & exporters, representatives from
Govt of Bangladesh, certification bodies, profession-
als from fields of testing, chemical compliance, media,
trade associations, NGOs, academics, consultants and
so on. The theme of the conference was -'Business
Case for Sustainability with Organic Textiles'.

Today, out of the more than 3,800 facilities GOTS
certified worldwide, more than 400 are in Bangladesh.
This is the 5th highest number of GOTS certified fa-
cilities worldwide.

In his welcome address, Sumit Gupta, GOTS Repre-
sentative in Bangladesh & India appreciated Bangladesh
Textile Industry for their ambitious target to achieve
the figure of 50 Bn USD in RMG exports and encour-
aged the industry to use sustainability and GOTS as a
tool to help them achieve this goal.

"I was delighted to see tremendous interest in GOTS
and sustainability among the textile industry in
Bangladesh. The fact that this seminar had a full house
and delegates showed great enthusiasm during the Q&A
sessions testifies that the industry is set to move to-
wards a cleaner future", said Rahul Bhajekar, GOTS
Director Standards Development & Quality Assurance.

Four sessions of the conference addressed the various
dimensions of GOTS as an instrument of sustainable
supply chain management.

Key results of the sessions:
◆ Commitments from brands on and off the dais to

increase their share of GOTS certified organic
textiles in their respective supply chains.

◆ Need to create more training and awareness among
staff and workers for better implementation of
standards at the workplace.

◆ Though sometimes challenging, sustainable tex-

tile production, compliant with international stan-
dards like GOTS, is the way to go for long term
business gains.

Session 1- Business Case for Sustainability with Or-
ganic Textiles- was moderated by Sumit Gupta, Deputy
Director Standards Development & Quality Assurance.
Mr. Gupta made a presentation on 'Introduction to
GOTS- Technical Criteria and Benefits to Businesses'.
He explained various technical requirements in GOTS
standard and also explained benefits to businesses-
including brands and manufacturers. He also
emphasised that compliance and sustainability shouldn't
be considered an external cost but investments in so-
cial and environmental compliances would lead to
economic gains in long run.

Ms. Thelma Ruiz, Brands Fashion GmbH, Germany,
reiterated their consistent support to GOTS and also
announced that they plan to convert 100% of their
workwear to GOTS certified by year 2020.
Discussion after presentation yielded the results that a
long term commitment from both buyers and sellers is
necessary to make sustainable products commercially
viable.

Session 2 was titled "Quality Assurance through
GOTS" and was moderated by Rahul Bhajekar, GOTS
Director Standards Development & Quality Assurance.
Abdul Mottaleb, CERES Bangladesh made a presenta-
tion on 'Social Issues- Common non-compliances in
the region and examples of best practices'. He men-
tioned common audit findings in fields of safety, oc-
cupational health and other issues related to payment
and overtime. He indicated that situation is constantly
improving but industry still needs to work on various
aspects including accurate time recording system, yearly
increments etc.

Amran Hossain, CU Certifications Ltd, Bangladesh
made a presentation on 'Environment Issues- Common
non-compliances in the region and examples of best
practices'. He introduced local legal requirements and
GOTS requirements for environment safety.

He also spoke about commonly prevalent non-compli-
ances in the region like water spillage on floor; un-
treated water being mixed with surface water, non-

First National Seminar on GOTS Certification
in Bangladesh Highly Successful
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functional Effluent Treatment Plants (ETPs) etc. He
also gave examples of some best practices like shaded
& selected area for sludge drying, flowmeters at inlets
& outlets, safety fence at heights etc.

Session 3- Leading the Way to Best Practices - was
moderated by Rahul Bhajekar again.

Rahul Bhajekar made a presentation on 'Labelling
Organic Textiles- Legal Conditions and GOTS Require-
ments'. He gave details about the legal basis existing
in the EU, USA and in India on the labelling of 'or-
ganic fibres and textiles'. He also informed the new
rule that GOTS Logo can now be used by chemical
suppliers in their promotional documents, with pay-
ment of 'Additives License Fee'. He also emphasised
the importance of Transaction Certificates for main-
taining traceability of products in whole supply chain.

Mohi Uddin Ahmed, EHS Plus Center, Bangladesh
gave a very informative presentation on 'Developing a
Chemical Management Program in a Textile Process
House'. The presentation served as a mini training
session for the industry on how to do it right when it
comes to handling chemicals and related documenta-
tion for a textile process house.

The next presentation in the session was on 'Prospects
and Challenges of Organic Cotton in Bangladesh'. Dr.
Md. FakhreAlamIbneTabib, Deputy Director, Cotton
Development Board made the presentation on behalf
of Dr. Md. Farid Uddin, Executive Director, CDB,
Ministry of Agriculture, Government of the People's
Republic of Bangladesh. He spoke about various ini-
tiatives Govt of Bangladesh has undertaken to support
cotton cultivation in Bangladesh. From a couple of
years, the govt has also started promoting cultivation
of organic cotton in the country and this would further

enhance competitiveness of the country as a source of
organic textiles.

Session 4 was a Panel Discussion on 'Challenges in
Sustainable Supply Chain and Opportunities with
GOTS'. Session moderator, Raashid Ashraf Khan,
CEO, Silver Composite Textile Mills Ltd drove the
discussions forward with his insightful questions for
the panelists, coming from all areas of the textile chain
including laboratory and certifiers. The Panelists were
TaslimulHoque, DGM, Procurement, Square Textiles
Ltd, Bangladesh; NurAlam, Lab Operations and Tech-
nical Manager, ULVS Bangladesh Ltd;

TahuraKhanam, Auditor, OneCert Bangladesh; Saurabh
Gupta, Director, AEON Commercial India Pvt Ltd,
India and FarzanaHussain, AGM (Sourcing & Market-
ing), Flamingo Fashion Ltd, Bangladesh.

The panel discussed major challenges in organic tex-
tile industry regarding sustainability. In his conclusion,
Khan said that there is lack of training and awareness
among employees about sustainable practices. Top
management of companies must take a forward-think-
ing approach and actively engage in implementing these
preparations. An important technical aspect is to en-
sure consistency in quality of raw materials (yarns,
fabrics) made from organic fibres and buyers should
accept the given quality. With a holistic sustainability
standard like GOTS, organic textile industry has an
opportunity to use it as a tool that includes all aspects
of sustainability including social and environment
compliances and is acceptable globally.

Sumit Gupta proposed formal vote of thanks at the
end of the event. He thanked all sponsors, partners,
speakers, media and attendees for their respective
contributions to the event.

In a bid to strengthen and reconnect alumni of
SASMIRA, the newly formed SASMIRA ALUMNI
ASSOCIATION was inaugurated at the ITME exhibi-
tion grounds on the 7thDecember 2016 at 3:30pm in
the ITME square.

A large number of Alumni and textile experts from the
fraternity were present for thisceremony. Almost 6
decades ago, The Synthetic and Silk mills research

Inauguration of SASMIRA ALUMNIFOUNDATION
and Launch of TEXATHON 17
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association(SASMIRA) was established and today the
students and graduates cover the globe in theirsearch
for knowledge and meaning. This body focuses on
developing and supporting thefellow alumni members
by providing network intelligence through different
event platformsthat will be conducted during the course
of the year.

It also gives visibility to the members topromote their
products and services and scope to grow their network
widerHon'ble Chief Guest and the key note speaker
Dr. Kavita Gupta, IAS, Textile Commissionerof India
inaugurated and graced the occasion by lighting the
lamp. Along with Guest ofHonour Mr. Maganlal
H.Doshi, President SASMIRA and special guests Shri
U.K. Gangopadhay, Executive Director, SASMIRA &
Mr. S. Harishankar, Joint ManagingDirector of Lakshi
Card Clothing and Mr.Ballaraju, Additional Textile
Commissioner.

At the opening speech Ms. PriyankaPawar, Group
Exhibition Head (Textiles & Consumersegments) stated
that "A day like this is very important as it gives us the
opportunity to meetand greet with many of our gradu-
ates, colleagues and friends. It enables the alumni
tofamiliarize themselves with the development of Alma
matter. Most of you present here holdkey positions of
influence. I would appreciate to see that you use this
influence to direct thedevelopment of our society posi-
tively in order to endeavour and uphold good morals
and actas inspiration to the society".A paper was pre-
sented by DrKavita Gupta explaining in detail the
potential of Indiantextiles and role SAF could play.
This was much appreciated by all present.

Mr. SharadTadon, MD Standon Consultancy also the
President of SASMIRA ALUMNIFOUNDATION.
Then introduced TEXATHON. The world's first and
only Marathon Runconnected to the textile industry in
the world organised by SAF as one of their yearly
event.

In order to promote good health and bring this com-

munity to light SAF has taken thisinitiative to encour-
age textile experts and create an awareness for good
health. As theresearch shows that running can raise
levels of fitness. In addition it is also helpful
inpreventing diseases, loosing weight, relieving stress,
boost the confidence and to eliminatedepression.
TEXATHON will bring all the textile enthusiast to-
gether along with real fitnesspromoters of the country
under one such platform that motivates each other in
influencingand promoting good health as well as shin-
ing the light on textiles as a glorious industry.

Some of the veterans in the industry like, Mr. S.
Harishankar, Joint MD Lakshmi Cardclothing, Mr.
LakshmikantRathi, Vice President spinning at ATE, Mr.
Mahesh Nagwekar,MD MeximIndia have already taken
up running as their active sport and their support
andappreciation enhanced positive vibrations at this
launch event.

The Chief Guest Ms. Kavita Gupta, IAS, Textile Com-
missioner of India then formallyreleased the concept
note of TEXATHON (weaving threads of fitness)"This
initiative of TEXATHON has already received wide
acclaim and response thus givingan idea into what the
newly formed and dynamic SAF is capable of. We
hope that this groupadds more such dynamic events to
its activities." stated Mr. Tandon.

Mr. Amit Lath, MD Indo Polish Chamber of Com-
merce who is also the alumni of SASMIRAextended
its full support to SAF during the ITME exhibition
grounds by providing andsharing the stall of IPCCI in
Hall 7.

In addition to this some of the key committee mem-
bers of SAF extended their appreciablesupport and were
present to grace the occasion.Mr. Mahesh Bapat,
Secreteriat SAF, Mr. Charan Ahuja, MD Pal Fashions,
Mr. ManojGautam, MD Krishna International.

For any further information, you can log on to
www.sasmiraaf.com

NEWS
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Importance of multi-tasking abilities development
in engineering professional to work in automation
and optimization of man-made textile production.

THE BOSCH REXROTH AUTOMATION CEN-
TER MPSTME

One month textile graduate engineer trainee orien-
tation program on automation in man-made fibre
production.

CTF MPSTME MPTP, Shirpur took yet another inno-
vative step to bridge the gap between the industry and
academia. This Training program was proposed by Dr.
P.P. Raichurkar CTF MPSTME to Mr. Abhishek R
Mandawewala, Mr. Yash Mandawewala and Mr. B.A.
Kale Executive Director AYM syntax Ltd.

Following team visited CTF on 25-6-2016
Mr. S.A. Mondal, Sr. Vice President AYM Syntex Ltd.
Silvassa
Mr. Bhat, Technical Head and
Mr. Ravi Pandey, Chief HCGA Advisor AYM

Based on this interaction the need based Training pro-
gram for GET in Manmade fibre was formulated to
suit skills sets required for Technical personnel to work
in AYM.

Mr. Yogesh Bhandari CEO Dhruv cotex and PSSGL in
Textile Park Shirpur was chief guest and addressed
GET on the importance of Corporate Training in Au-
tomation of the Textile manufacturing process. He
congratulated all the GETS for their selection in AYM
wished them good professional life in Textile Industry.

Dr. P.P. Raichurkar, Associate Dean, Principal NMIMS
& Centre for Textile Functions, Shirpur welcomed &
Briefed about the formulation of the need based Train-
ing for the Graduate engineers in Automation of Man
Made fibre Production Technology. The Inaugural
ceremony was held on 5th July 2016 at seminar hall
MPTP, NMIMS Shirpur. The chief guest Shri. Sunil
Kannur Deputy General HR AYM Syntax, Ltd inaugu-
rated 30 days Graduate Engineers Trainee program in
in Seminar Hall MPTP campus.

Shri. Sunil Kannur Advised for the skills required in
GET the need & future scope of automation in man-
made fibre textile industry. He emphasized on the need
for development of the Technical Training programs
in present Technology for all the Technical people to
work for the growth and development of manmade
industry. Further Shri. Sunil Kannur assured to extend
all his support to NMIMS & CTF by Senior Technical
personnel from AYM. The guest of honor Mr.
Rajeshwar Kale, Assistant vice president-Spinning,
AYM Syntax, Ltd. spoke about the opportunities and
trends in man-made fibre industry for which graduate
textile engineers need to orient. He also emphasized
on the present automation and its applications in man-
made fibre industry & said Textile industry is the larg-
est employment provider and called upon students to
develop interest in learning present Technological prac-
tices in the man-made fibre industry.

Further, he praised CTF infrastructure Bosch Automa-
tion laboratory and Textile Industry connect in Deesan
PSSGL and Ruby Cotex in Textile Park Shirpur. He
called upon CTF to formulate similar skill develop-
ment program for senior Technical personnel.

Dr. P.P. Raichurkar suggested GETs to plan for their
technical capability development on production floor
before joining the industry. He insisted that trainee
engineers should know about the different process lines
in manmade fibre industry and Technological develop-
ments in Textile manufacturing.  All the students should
update present technological developments in prod-
ucts offered by different Industries in the world mar-
ket.

Dr. P.P. Raichurkar Associate Dean CTF- MPSTME,
addressed participants about the need for Industry-In-
stitute linkage to be adopted by Technical personnel to
work in the present Technology, importance of auto-
mation in Man-made fibre industry and emphasized on
practical's on the Industry Floor.

He also said that this one month automaton in man-
made fibre production certification program is unique
in India.  CTF is the only Textile Education center
which has this infrastructure in the country with Bosch

Industry - Institute Linkage Program organized by
Centre for Textile Functions MPTP Shirpur and

AYM Syntax Ltd, Silvassa
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German Trained employees to give practical exposure
to Textile production. CTF is integral part of the Tex-
tile Park in Shirpur with 25 most modern production
units with latest technology in Spinning, weaving,
Knitting, Garmenting and Chemical wet processing.
Investment in Textile Industry in and around Shirpur
is Rs 2000 Crore.

SVKMS automation center is unique in Textile Educa-
tion because all the Automation skills could be dem-
onstrated practically in Textile Industry processes in
Textile Park. PSSGL, Deesan, Ruby Cotex group of
Industry. GET got the excellent practical exposure to
the present technology. This practical exposure will
help them to work on the production floor more pro-
ductively. Effective utilization of Men, Machine and
material is need of the hour. In this hours all the In-
dustry needs to employ GET with such multi-tasking
abilities. GET s need to perform or else Industry will
perish.  In any event Industry needs such skilled per-
sonnel to support production floor activities.

Mr. Ravindranath Savsere Senior Technical Consult-
ant Advised all the GETs about the Mfg. processes
and Rand D in progress in different corporate Textile
Industry and opportunities in Technical Textiles  for
Textile professional. He was joint convener of the train-
ing program and nodal connection between HOD S of
AYM plants and GET.

The one month GETs training certificate distribution
program was held in seminar hall of AYM Syntex Ltd,
Silvassa on 9th August 2016. Mr. S.A. Mondal, Sr.
Vice President AYM Syntax ltd. was chief guest. The
program was started by lamp lightening ceremony and
followed by Lord Saraswati puja. Mr. S.A. Mondal
insisted trainee engineers to work in environment
friendly condition to give their best to the industry by
learning latest technological development and mod-
ernization in man made fibre industry. Further he con-
gratulated all CTF, MPTP, NMIMS team and assured
to extend all his support to NMIMS & CTF in future.
He expressed his satisfaction about the Training con-
ducted. Expressed that outcome of this Training is more
valuable than their expectation.

The Certificates were distributed to all trainee engi-
neers by Mr. S.A. Mondal, Mr. Bhat, Technical Head,
Mr. Ravi Pandey, Chief HCGA Advisor, and Shri. Sunil
Kannur Deputy General HR AYM Syntex. Dr. P.P.
Raichurkar Associate Dean CTF- MPSTME and all
department unit heads of AYM Syntex, Ltd. Silvassa.

Ms. Madhuri Kakde, Mr.Tushar Shinde,
Dr.P.P.Raichurkar, Mr. S.A. Mondal, Mr.Bhatt,

Mr. Ravi Pandey, Mr. Tushar Patil- AYM team visit to
CTF, MPTP campus & Textile Park Shirpur

Mr. Ravi Pandey H R , Mr.  S A Mondal,
Mr. Abishek Mandawewala, Mr. Ravindranath S N &

Mr. Neetesh Bhargava BD International

NEWS
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Mr. Sanjay Sarawagi (left) and Mr. RakeshSarawagi
(right),Directors of Laxmipati Sarees

Surat / India based textile manufac-
turer, Laxmipati Sarees, Siddhi

Vinayak Knots & Prints Pvt. Ltd. is one of the leading
manufacturer in polyester saree and women dress
material in India. Mr. Sanjay Sarawagi (Director) places
great value on high quality products. The Company
had always taken initiative on pollution control, safety
and conservation of energy. Considering the growing
competition and also to further improve upon the fab-
ric quality, the company has always believed in new
technology for better quality, performance and safety
measures.

Laxmipati Sarees had installed one German made
BRÜCKNER stenter in early 2010. This line consists
of eight drying chambers, has a vertical chain system
and is designed for heat-setting of polyester fabric with
high twist yarns at a maximum speed of 100 m/min.
Experiencing the performance of this first machine,
Mr. RakeshSarawagi (Director) was keen to go with
second BRÜCKNER machine. The new stenter frame
will be utilized and will replace the old technology.

Another Surat based textile company, Ganga Fashions
Pvt. Ltd., manufactures and exports modern styles of
sarees and women dresses with innovative printed
designs. They sell their trendy fashion products all
over the globe. "The quality of our products has al-

ways been of highest priority for us. Our entire manu-
facturing process has been planned with quality as the
central objective and all products are checked at sev-
eral stages of manufacturing process," says Mr. Sanjay
H. Gangwani, Director and Owner of Ganga Fashions.

"We produce with high attention to minimized envi-
ronmental impact and always try to optimize energy
consumption where ever it is possible. That is one of
the reasons why we decided to buy an efficient and
high-quality finishing line from BRÜCKNER." The
stentering line with horizontal chain system for woven
fabric will start operating in early 2017.

L to R:  Mr. Milind M. Choudhari (Senior Sales Man-
ager Voltas Ltd.), Mr. Raamnaath (Chief Engineer Ganga

Fashions),Mr. Andrea Corgnati (Area Sales Manager
Brückner),Mr. Sanjay H. Gangwani

(Owner & Director Ganga Fashions)

Since 10 years now BRÜCKNER is working together
successfully with their Indian agent Voltas Ltd. "We
have a really long-term and strong relationship with
our agent in India," says Andrea Corgnati, Area Sales
Manager at Brückner.  "They always support us in the
best way and their service is excellent. We also have
a service station and spare parts stock in Coimbatore.

Since 10 years now BRÜCKNER is working together
successfully with their Indian agent Voltas Ltd. "We
have a really long-term and strong relationship with
our agent in India," says Andrea Corgnati, Area Sales
Manager at Brückner.
"They always support us in the best way and their
service is excellent. We also have a service station and
spare parts stock in Coimbatore. That means, that lo-

"Made in Germany" finishing lines capture
the Surat market in India

NEWS
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To ensure rapid decision-making in key strategic area
and synergies of integration, on the occasion of INDIA
ITME 2016 SantexRimar Group presents SantexRimar
India, a direct presence of the Group sales and service
in the Country to increase accountability and ensure
continuous support, improved quality,more efficiency
for customers.

Products portfolio includes Santex, SperottoRimar,
Cavitec, Isotex, Solwa and SMIT

"Indian T&A and technical
textile market are projected
to grow at a CAGR respec-
tively of 9% and 8% from
2013 to 2023. In this sce-
nario customers need to
have a direct relationship
with us and we want to ful-
fil all their needs faster and
better. We are recruiting ex-
perienced talents who can be
new proud Group members
looking forward to enhanc-
ing customer relations" said

Stefano Gallucci, SantexRimar Group CEO. "We have
already installed more than 4,000 machines all over
India and we want to keep growing together with our
customers. We want to be sound, nimble and respon-
sive at the same time".

The Group is a technology partner for knitted, woven
fabrics, technical textiles, nonwovens and green solu-
tions: Cavitec and Isotex lead the technical textiles
machinery market; Santex and SperottoRimar produce
machines for textile finishing; Solwa provides eco-
friendly machinery for water treatment, food dehydra-
tion, agribusiness sector and industrial waste manage-
ment. With the entrance of SMIT, the Group has re-
cently become a solution provider also in the weaving
sector.

Productivity, quality, reliability and energy saving are
key values for SantexRimar Group: the new sales and
service organization in India is directly taking care not
only of customers' needs but also of their future devel-
opments.

Since Research and Development is at the heart of our
growth, the Group is also in close contact with differ-
ent institutes where researchers and students are trained:
technical textile technology is taught in Surat on
Cavitec's plant while weaving technology is practiced
in Ichalkaranji on SMIT looms.
SantexRimar India facilities are based in Coimbatore
and Mumbai.

SANTEX RIMAR GROUP: with more than 100 years
of activity the Group has the experience to be innova-
tive yet offer reliability, lower cost of production and
environment friendly technologies. SantexRimar Group
is present in Italy, Switzerland, China and India and
has more than 30,000 customers throughout the world.
SMIT is one of the world leading manufacturer of
weaving machines established in 1938 and renowned
for the high standard levels of innovation, productivity
and versatility, ensuring competitiveness among a large
variety of applications, from garments fabrics to home
textiles, terry cloths and technical fabrics.

SANTEX RIMAR INDIA
Santex, SperottoRimar, Cavitec, Isotex and SMIT
c/oSantex Engineering India Pvt. Ltd.
No. 1 - B, KumaranIllam, Vijayashree Gardens,
Uppilipalayam Post,
Coimbatore - 641015 - TN
Jude Britto
jude.britto@santexrimar.com / +91 9345540773
SANTEX RIMAR GROUP
Headquarters
Località Colombara 50
36070 Trissino (Vicenza) - Italy

SANTEX RIMAR GROUP
is making direct presence with customers

cal technicians can support and assist our indian cus-
tomers very fast and also spare parts are quick and
easily available. BRÜCKNER is since nearly 70 years
known as a world-wide leading producer of textile
finishing and coating lines, but we also have solutions
and innovative technology for the finishing of techni-

cal textiles, nonwovens, glassfibre and floor cover-
ings.

Please visit : www.brueckner-textile.com or
www.voltas.com.

NEWS

Gallucci Stefano, CEO
SantexRimar Group
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SSM showed eight new product launches for the
first time in India at the ITME in Mumbai from
3rd - 8th December 2016. The SSM X-Series gen-
erated a large interest. SSM was overwhelmed by
the number of visitors.

The Swiss based SSM Schärer Schweiter Mettler AG,
the inventor of the electronic yarn traverse system,
continued their tradition of trend-setting with the pre-
sentation of breakthrough technologies. SSM displayed
a total of five machines, showing eight new product
launches for Dye Package / Rewinding, Assembly
Winding, Air Texturing and Sewing Thread Finish
Winding.

One of the most interesting application was the intro-
duction of the DIGICONE® 2 winding algorithm,
enabling a 10-20% increase on dye package density
with same dyeing recipe which is only available on
the SSM XENO-platform. On the other hand the SSM
X-Series are the most economized winding solution,
reduced to the max yet maintaining highest flexibility
for any cost efficient winding application.

From SSM GIUDICI came the DP5-T which was ex-
hibited in a special single-execution showing
fancyflex™ for the production of slubs and thick &
thin fancy yarns which gained a large interest. Finally
the SSM TK2-20 CT (for cones), KTE (for Kingspools)
and TT (for tubes) finish winder for sewing threads
(with an electronically controlled tuck-in device) con-
cluded the range of machines shown in Mumbai.

Besides the showed applications, SSM can provide
solutions for False Twist Texturing, Air Covering, Draw
Winding, Yarn Singeing and Conventional Covering.
Detailed information about textile machines with lead-
ing technology is available on SSM' webpage.

SSM would like to take this opportunity to thank ev-
erybody that visited their booth, whether it was for
discussions concerning imminent projects, checking out
the latest equipment or just for the good friendship.

For more information about SSM solutions please
contact :
SSM Schärer Schweiter Mettler AG
Neugasse 10, CH-8810 Horgen / Switzerland
info@ssm.ch, www.ssm.ch

Show review - India ITME 2016

NEWS

Shri VaishnavVidyapeethVishwavidyalaya is a Private
University established under Madhya Pradesh
NijiVishwavidyalaya (SthapanaAvamSanchalan)
Adhiniyam in 2015 at Indore (India). The University
has been established with a vision to be leader in
shaping better future for mankind through quality edu-
cation, training and research. The vision is to create an
educational environment that engages deep intellec-
tual, moral and spiritual stimulation, thereby nurturing

Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
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TeraSpin, a business unit of A.T.E., showcased its range
of precision spinning components at ITME 2016, held
on 3-8 December 2016 at Mumbai, India. TeraSpin's
drafting components are already a preferred choice
amongst OEMs across the world. The products that
were displayed at the stall included:

◆ Ring frame drafting system for cotton, synthetic
fibres, and blends up to 45 mm length with Smart
cradle

◆ Ring frame drafting system for synthetic fibre
from 40 to 60mm length

◆ Roving frame drafting system for roving frames
◆ Spindles in different configurations suitable for

tape drive or tangential belt drive, suitable for
hand doffing or auto-doffing ring frames

◆ Components like cradles and top rollers for a
range of machines/drafting systems

◆ Latest innovations in the area of drafting and
spindles for ring spinning machines

The TeraSpin stall was brimming with curious visitors
all through the exhibition. Many spinners met TeraSpin
technology experts to discuss their requirements of

TeraSpin makes its presence felt at ITME 2016

NEWS

leadership. The University is pursuing the mission to
make a difference in sustaining the growth of global
societies by developing socially responsible citizens.
It shall pioneer a 'mentoring' based education system
with a culture of its own, rooted in Indian ethos and
in tune with contemporary times. It shall impart learn-
ing through understanding - knowledge enrichment,
skill development and positive attitude formation. The
University shall encourage innovative thinking with
self-discipline and social responsibility. Value based
education being at the helm, the University is promot-
ing endurance, excellence, fairness, honesty and trans-
parency as its core values.

Some of the objectives of the University are as under:
◆ To provide teaching and training in higher educa-

tion and make provision for research as well as
advancement and dissemination of knowledge.

◆ To ensure world class quality in its offerings and
create higher levels of intellectual abilities.

◆ To create centres of excellence for research and
development for sharing knowledge and its appli-
cations.

Shri VaishnavVidyapeethVishwavidyalaya at Indore
is a multi-faculty University focusing on the needs of
various segments of the society.

About Shri Vaishnav Trusts
Shri VaishnavShekshnikAvamParmarthik Trust of
Indore is a well-known charitable organisation of the
country having been established in 1884. Realizing
that education is essential for rapid growth of society,
the Trust established for social and charitable activi-
ties entered education in 1951.

The institutions set up by these Trusts at school and
higher education levels are:

Schools
Shri Vaishnav Higher Secondary School (1951); Shri
Vaishnav Bal Mandir (1981); Shri Vaishnav Kanya
Vidyalaya (1992); Shri Vaishnav Academy (1993);

Polytechnic
Shri Vaishnav Polytechnic (1960);

Institutions of Higher Learning
Shri Vaishnav College of Commerce (1967); Shri
Vaishnav Institute of Management (1987); Shri Vaishav
Institute of Technology & Science (1995); Shri
Vaishnav College of Teacher's Training (2005); Shri
Vaishnav Institute of Law (2005);

There are about 20,000 students enrolled in these in-
stitutions. The University started offering academic
programs from July 2016 with Shri Purushottamdas
Pasari as First Chancellor and Dr. Upinder Dhar as
First Vice Chancellor. Shri Vaishnav Vidyapeeth
Vishwavidyalaya is offering academic programs in the
streams of engineering and technology, forensic sci-
ence, architecture, management, journalism and mass
communication, science, social sciences, humanities
and arts, and computer applications. The University
gives special thrust on quality research and training.
The efforts have been initiated for academic collabo-
ration with some of the leading institutions in United
States, United Kingdom, Hungary and Pacific region
with an intent to provide global exposure to the stu-
dents and research scholars, with an intent to provide
global exposure to the students and research scholars.
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customised solutions on their existing machines. Ma-
chine makers in India and abroad visited the booth to
discuss opportunities for further cooperation. "It was
good to meet both existing and new customers at our
stand in ITME and heart-warming to note their inter-
est and confidence in TeraSpin products.

The TeraSpin stall was brimming with curious visitors
all through the exhibition. Many spinners met TeraSpin
technology experts to discuss their requirements of
customised solutions on their existing machines. Ma-

chine makers in India and abroad visited the booth to
discuss opportunities for further cooperation."It was
good to meet both existing and new customers at our
stand in ITME and heart-warming to note their inter-
est and confidence in TeraSpin products. Some OEMs
showed keen interest in our new product offerings and
discussed minute details thereof", saidMr.K.P. Singh,
Director-TeraSpin.

At this event, TeraSpin felicitated BanswaraSyntex
Limited (BSL), a well-known, vertically integrated
textile mill in India, for its continued support and
patronage ever since the inception of TeraSpin in 2012.
A small event to felicitate BSL was held at the TeraSpin
stall in whichMr. R.L.Toshniwal, Chairman of BSL,
was presented with a memento by the A.T.E. manage-
ment team.

TeraSpin closed the show on a high note with more
orders and a good number of enquiries for its estab-
lished product range like PK 2025, PK 1500, spindles
with HF1, HF21 and HF100 inserts

D. K. T. E. Society's Textile and Engineering Institute's
International Alumni Meet was concluded successfully
at ITME 2016, Mumbai on 4th December, 2016. About
600 alumni of DKTE participated in this meet. More
than 20 of them were from other countries.

India ITME Exhibition Society organizes exhibition of
textile machinery once in every four years. Students
graduated from DKTE and working in national and
International organizations visit this event. A get to-
gether of these students was organized at the ITME
square in ITME, Mumbai. DKTE was also the knowl-
edge partner of ITME 2016.Peass Group, Dogetech,
Multigroup, Shivam Textiles, Schoch Reeds, Taskar
Engineering and Inspiron were the sponsor of the
alumni meet.DKTE regularly organizes the alumni meet

to bring all the members of the DKTE family on one
platform for interaction.

The alumni meet started with national anthem and Mr.
Dhaval Desai, President, DKTE alumni Association
welcomed the gathering. Prof. (Dr.) P. V. Kadole, Prin-
cipal / Director, also the alumni, spoke on the progress
and achievements of the Institute. Prof. Kadole stressed
the need for the good cooperation between alumni and
the Institute. An alumnus is the pillar of the Institute,
he said. Mr. SanjeevLathia, Chairman, ITME Society,
while explaining about the ITME event, mentioned
the importance of association between ITME and
DKTE. Mr. Pellegatta, Director, ACIMIT, Italy, ad-
mired the activities of DKTE. Hon'ble Shri. Prakash
Awade, Vice- chairman DKTE Society guided the
gathering. He said facilities and faculty members of
DKTE are always available for the benefit of alumni
and also he invited the alumni to visit the Institute at
least once in a year to get the information of the
progress of the Institute.

After the formal inauguration programme, a 'Genera-
tion Rock Band' was organized by the students and
alumni of DKTE and won the heart of the gathering

DKTE International Alumni Meet -2016
at India ITME - 2016, Mumbai
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through this Rock band. Alumni of the Mechanical,
ETC, Electronics, CSE, IT and MBA along with tex-
tile department were participated in the meet. Students
exchanged their feelings and recalled their old memo-
ries. Because of the cordial relationship with the insti-
tute, large number of alumni participated in this meet.
Alumni expressed their happiness about the success
achieved in their career. They enjoyed the meeting and
conveyed their best wishes to the success of the Insti-
tute.

Organization of alumni meet in the mega event ITME
is considered as a milestone and honor for the Institute

and the Institute's name and fame is extended to the
global platform.Since inception of the institute, 9500
students have graduated from the institute and are
working successfully at national and international or-
ganizations. Many of them are also successful entre-
preneurs. DKTE is a brand at global level due to the
success of its alumni in the various organizations.

Prof. (Dr.) U. J. Patil proposed vote of thanks. Prof. P.
H. Ukey, Prof. A. U. Awasare and all the alumni of
DKTE extended their support for the success of this
event.

Mr. B. Purushothama has honored with prestigious
"Bharat Ratna Dr. A. P. J. Abdul Kalam Excellence
Award" on 14th Jan 2017 at a colourful function held
at India International Center, Lodhi Garden, New Delhi.

The award was given by Smt. Meira Kumar, former
Speaker, LokSabha (Parliament of India) in the pres-
ence of Sri BhishmaNarain Singh, former Governor of
Tamil Nadu and Assam and Union Minister of Parlia-
mentary Affairs in the Cabinet of Late Smt. Indira
Gandhi.

on 'Economic growth and national integration,'
honoured some successful meritorious India personali-
ties who have specialized in various fields such as
science and technology, education, industry, fine arts,
politics and social work and have rendered yeoman
services for the growth of the nation.

The award is given for "Outstanding Individual

Mr. B. Purushothama honored with
"Bharat Ratna Dr. A. P. J. Abdul Kalam Excellence Award"

Achievements & Distinguished Services to the Nation".
This is in recognition of my contribution for the devel-
opment of Textile Industry in India by guiding and
educating students, technicians and workers for good
work practices, quality management systems and shop
floor management.

Mr. VedPrakash, a senior member of AICC was also
present. Among the awardees, there were Sri Kavendra
Gupta, Speaker of Jammu and Kashmir Assembly, and
Mr. Bikuram Date of Planning Commission. Er. Dr.
VikuotuolieAngami a retired Engineer in Chief and
now a renowned social and religious worker and a
recipient of many awards. HotosheSema, a school
teacher in a remote area, a tireless social worker in
addition to his profession and a recipient of awards
like Bharat Jyoti, National and Global Teacher Awards.

There were around 100 recipients from all over India
and NRIs serving outside India. From cotton textile
area, I was the only one person and there was one
person from Silk weaving area.

Prominent national leaders like Smt.Meira Kumar,
Former Speaker of LokSabha, Mr.Bhisma Narayan
Singh, former Governor of Tamil Nadu; Maj. Ved
Prakash of ACCI; Jammu and Kashmir Speaker also
spoke on the theme of the conference. Prof. Sham
Prakash Mukerjee talked on the life of Dr. A. P. J.
Abdul Kalam.

On this joyous moment, The Textile Association (In-
dia) congratulate him for scaling new heights. TAI is
honored and feeling proud for this award.
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The brand plans to expand soon into national and inter-
national markets

Mr. Manohar Samual, Mr. Lallit Thukral, Mr. Narendra
Kumar, Ms Riddhima Kapoor, Mr. Rajeev Gopal and

other dignitaries

LIVA, a leading fashion fabric brand from the house of
Aditya Birla recently launched their first and India's only
state of the art studio exclusively for their LIVA Accred-
ited Partner Forum (LAPF) partners.

LAPF Studio harnesses the strength of one of the largest
garment clusters in the world at Noida where over 650
garment units are located. It will act as a one-stop cus-
tomer experience centre for technical, product and mar-
keting solutions.

The studio offers more than 1000 fabrics of Viscose,
Modal & Excel on display with detailed technical speci-
fications along with wide variety of fabrics including
Woven, Knitted and Flat Knitted etc. Also, LIVA's sea-
sonal collection specially designed by their in-house
designers will be on display in the studio.

LIVA Accredited Partner Forum (LAPF) is the first of its
kind platform in the textile fraternity that connects and
builds a network of textile professionals. The launch
witnessed the presence of Mr. Rajeev Gopal, Chief
Marketing Officer, Birla Cellulose and Birla Cellulose
team from across India and Mr. Lalit Thukral, President
NAEC (Noida Apparel Export Cluster).

Well-known fashion designer Narendra Kumar and ce-
lebrity jewellery designer Riddhima Kapoor Sahni marked
their presence and added fashion quotient to the event
and inaugurated the Studio in Noida.

Talking about the features of LAPF studio, Mr. Rajeev
Gopal, CMO, Grasim said "The LAPF studio will act as
an enabler for our value chain partners. We are happy to
associate with Noida garment cluster which is a key
source to clothing brands across the world. We are ex-
cited to see this partnership and support of the entire

Fluid Fashion Gets a New Destination as LIVA
Launches First LAPF Studio in Noida

textile industry particularly LAPF members. We soon
intend to launch LAPF studios into national and interna-
tional markets"

LAPF studio connects with over 650 garment manufac-
turers & exporters, over 50 local & international brands,
50 international buying houses, agents and traders, 100
fashion design houses. LAPF partners will be invited to
special events to experience technical developments in
Textile, Seasonal Collections. LAPF studio will also host
interesting talks on fashion by eminent personalities from
the fashion industry to keep the partners updated about
the new trends in the fashion segment.

Mr. Lalit Thukral added," We were very excited to see
Liva SS17 seosonal collection at LAPF meet last year
during which the seeds of LAPF studio was sown. We
are very happy to have it opened in Noida which is the
garment hub of the country. We have 650 members who
are exporting to leading clothing brands across the world.
The innovations brought by Liva Fabrics would be of
immense benefits".

Mr. Narendra Kumar who graced the occasion said, "Liva
fabrics has all the ingredients that a fashion designer
requires to make an outfit. I am very happy to see textile
industry adapting to the fashion & design."

Ms Riddhima Kapoor who also graced the occasion said,
"The fabric has a sense of comfort and vast versatility.
There are variety of dresses one needs to have in their
wardrobe like casual, dressy etc. My day requires me to
wear my day requires to

Brand Liva's journey of collaboration with the entire value
chain of textile industry is taking firm roots with such
initiatives.

For any further media queries please contact:
Shakti Raj - 9711118189
Vanishka Lalwani - 9820048555

NEWS
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The biggest ever Sports show organized by The Times
of India - Global Sports Business Show (GSBS) 2016.
The Global Sports Business Show 2016 was the 3
days event held on 21-23 December 2016 at Bombay
Convention Exhibition Centre Goregaon, Mumbai. A
delegate team of four members from WRA accompa-
nied with Dr. MrinalChoudhari, Officiating Director
had visited Global Sports Business Show event.

This GSBS brought together a diverse range of na-
tional and international sports organizations, sports
goods and equipment manufacturers, technology and
innovation providers along with sports retailers, deal-
ers, distributors, sports marketing professionals, sports
media experts as well as sports federation, national
associations and other sports governing bodies, all
under one roof, who wish to engage with industry
colleagues and stake holders in the most comprehen-
sive and exclusive environment.

Dr. Kavita Gupta, Textile Commissioner, GoI,
lightening the lamp

Discussion meeting with delegate and speaker team

The main purpose of the exhibition cum conference
was to create awareness about sports and products used

Global Sports Business Show 2016

in sports like sportswear, sports accessories, sports
goods etc. as well as sports nutrition and wellness
products.  The seminar was based on Global Textile
Forum and was divided into four sessions on 2nd day
i.e. on 22nd December 2016.

During 3 days event more than 200 national and inter-
national exhibitors related to the business of sports,
multi-track Conferences with global speakers, and
experts from the business of sports participated. This
mega sports business gathering has bagged with ex-
change of information, networking and knowledge
sharing. The crossover and scale of the event, was
unique and established an unparalleled platform for
everyone who wants to understand the economics of
sports.

Session I

Dr. Arvind Sinha presenting his
Roadmap for Indian Sports

Dr. Kavita Gupta, Textile Commissioner, Ministry of
Textiles, Government Of India  inaugurated the ses-
sion and presented a Key note address on Sport Tex-
tile Industry in India. Dr. Gupta deliberated about the
role of Office of Textile Commissioner in establish-
ment of Centre of Excellence in various Technical
Textile segments across the India under Scheme for
Growth and Development of Technical Textiles
(SGDTT), Technology Mission on Technical Textiles
(TMTT) and Technology Upgradation Fund Scheme
(TUFS). Dr. Gupta gave a technical presentation on
Technical Textile in general and Sports Tech in par-
ticular.

NEWS
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Dr. Arvind Sinha, National President, The Textile
Association (India) talked about Roadmap for Indian
Sport. Textile Industry where the current scenarios of
sports Technical Textile segment and future challenges
were discussed.

Session II
Shri. Rajkumar Agarwal, Managing Director, SVG
Fashion gave a presentation on Innovations in Sports-
wear where he talked about the functional properties
required for sportswear used in different sports.Dr.
AnupRakshit, Executive Director, Indian Technical
Textile Association gave a presentation on Performance
Parameters of fibre used in high end Sport tech goods
where he has covered the various parameters of fibres
to be used for high end Sport tech goods like tents,
sports nets, sleeping bags etc.

Session III
The topics covered in this session were based
onInnovations in Sports textiles chemical processing
in terms of Innovative Dyes & Chemicals and differ-
ent advanced finishes where  Shri. E. Sivakumar, Head
-Technical Textile Business, Archroma India Pvt. Ltd.
Gave a presentation on Innovative Dyes & Chemicals
for Sport Textiles while Shri. Edward Menezes, Direc-
tor, Rossari Biotech Ltd. talked about Role of special-
ized Fabric finishes in sport tech.

Last part of the session was the Panel Discussion on
the Topic "How to increase Sport Textile consumption
in India".

In Panel Discussion from L to R: Dr. AnupRakshit,Dr.
MrinalChoudhari, Dr. Arvind Sinha, Shri

AvinashMayekar,Shri Rajkumar Agarwal and
Shri. Sanjay Raut

In the panel discussion, Dr. MrinalChoudhari, Offici-
ating Director, Wool Research Association- COE for
Sportech told that in year of 2010-11, Ministry of
Textiles through Office of Textile Commissioner,
Mumbai launched the Technology Mission on Techni-

cal Textiles (TMTT), where Wool Research Associa-
tion (WRA) was designated as Centre of Excellence in
Sportech in 2012.

She added that WRA -COE in Sportech can play a
vital role in Research and development in the innova-
tion of sports textile. WRA-COE in Sportech is having
state-of-the-art infrastructure in prototype, product
development and testing of the Sports Textiles. . WRA-
COE in Sportech is also having incubation centre fa-
cility where any entrepreneur can develop his idea
into the physical products related to sports textiles.

The facilities created in the WRA- CoE Sportech are
as follows:

a. Facilities for testing and evaluation of Sport tex-
tiles technical products

b. Resource centre with I.T. infrastructure

d. Facilities for indigenous development of proto-
types

e. Facilities for training personnel engaged in the
Sports technical textile industry

f. Knowledge sharing with stakeholders

g. Incubation centre

h. Establishing product and process standards at par
with international benchmarks or points of refer-
ence.

She discussed about Sweating thermal manikin which
is the latest addition in the COE Sportech testing labo-
ratory. It is the first and only manikin installed in India
for measuring Thermo physiological comfort proper-
ties of the sports garment. Sweating thermal manikin
simulates with human body and ideal for measuring
performance of the sports garment in terms of human
comfort and sensitivity in the actual condition during
wear. She had urged the sports textile manufacturers,
exporters, sports associations and stakeholders etc. to
come forward and utilize the facility of WRA-COE in
Sportech.
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"ITME- TIT conference "Paradigm Shift-What's
Next in Textiles" focused on the theme 'Targeting
Indian textiles and clothing business at $300 bil-
lion' was successfully conducted as a day-long con-
ference on December 6, at the recent ITME exhibi-
tion in Mumbai. Who's who from the industry,
academia and government offered their valuable
insights to make India the next global textile hotspot.
TIT (The Technological Institute of Textile & Sci-
ence) Conference was organized by
FashionatingWorld / DFU Publications and co-or-
ganized by TAI Delhi".

View of the Audience

Chief guest Textile Commissioner Dr.Kavita Gupta, in
her keynote address, spoke about the schemes and
campaigns run by the Centre to make India an attrac-
tive destination for textiles. "Though spinning indus-
try is performing extremely well in India as compared
to other sectors, although we don't have incentives for
spinning. Garmenting and technical textiles have a
subsidy of 15 per cent, weaving and composite have
subsidies of 10 per cent. Indigenous textile machinery
only has 40 per cent share to the total demand, in this
area we need to promote joint ventures.

There is a pressing need for advanced machinery set-
ups to be a competitive country in the global textile
sector." Elaborating further, she added, in garments,
we have got additional 10 per cent subsidy that makes
for 25 per cent subsidy in total. We need to do a lot
of R&D in the textile sector as well as textile machin-
ery sector. We understand the need to upgrade the
industry, bring in more technology and that's why we
have incentives, capacities can be raised only by joint
ventures and tie- ups. She also asserted that the gov-

ITME - TIT conference focused on
Indian Textile Industry's Growth & Future

ernment is providing assistance not only in the form of
capital investments but other areas as well, it has de-
cided to pay for the entire EPFO.

Mr. R.D.Udeshi, President (Polyester value Chain),
Reliance Industries, spoke largely on the challenges
facing the textile industry. He said, "We are living in
a volatile, uncertain, complex world with a lot of
ambiguities. We have an ambitious target of $600 bil-
lion by 2024-25, now we are talking about how to
reach $300 billion target, it is always easy to make
projections but implementation is never a piece of
cake." Udeshi said globally, textile is fairing much
better than other commodities or sectors. In India, there
is a change in the pattern of textile industry; we have
demographical advantages, with the youngest popula-
tion in the world. Still countries like Cambodia and
Vietnam are growing faster than us, despite the fact
we are rich in resources. "We have a good refining
capacity unlike China, all we need is to utilize it, add
value in it rather than exporting it, the export of raw
material should be replaced by end product," he added.

Mr. Prashant Agarwal, JMD, Wazir Advisors,
emphasised not to focus on statistics rather maintain
excellence in what we already have in place. "We
should start working to achieve these growth numbers,
there are a lot of areas to work on, moving from $120
to $300 billion means adding $180 billion is a herculean
task. Today, global trade is about $7 75 billion, which
will be somewhere around 1.25 trillion by 2025. We
are growing by 8 per cent CAGR for the last few
years; we are talking about 10 per cent of the total
trade, so this is undoubtedly doable. The key lies in
implementation," he pointed out.

India's share in global textile
The second session was addressed by Mr.
SubhashBhargva, MD, Colorant Limited. He said glo-
bal textile trade has fallen from $827 billion to $776
billion during 2014-15. But in this fall again, India has
been able to grow from $37 billion to $40 billion. It
is heartening that India has maintained its share in this
downfall, this shows our competitiveness. Similarly,
exports have risen by six per cent to the US, 32 per
cent to UAE and seven per cent to Canada. Over all
in value terms, it is total four per cent.
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The third session saw, Mr. Peter Golden, Head (Prod-
uct Development), Saurer speaking on technology and
the challenges that global textile industry is facing
currently. "We believe that the major challenge in the
textile sector is labour - skilled and unskilled both.

There are concerns pertaining to environment. The need
of the hour is to provide the right product, our focus
should be on productivity, efficiency, and consumer's
profitability," he said.

Focus on sustainability

A session on sustainability, 'Sustainability, the only
way forward' was also a part of the event where promi-

nent industry speakers shared their views. One of the
presentations were attended by Dr. N.N. Mahapatra,
President, Colorant Limited. "There is a lot of buzz
around sustainability. We, at Colorant, focus on
sustainability and keep introducing technologies that
save the environment in the long run," he said. Dr.
B.K.Behera, HOD Textiles, IIT, spoke extensively on
technical textiles, its importance for India, and high-
lighted the innovations they are doing in this area.
Mr. Sandip Arora, CEO, Polyspin India that has a joint
venture with Eksoy, a multinational company in chemi-
cals from Turkey, spoke about how Eksoy is offering
solutions to save environment by replacing urea, less
usage of water and energy. Mr. Ajay Sardana, Chief
Sustainability Officer, Grasim spoke about
sustainability efforts taken up by the group. For them,
it is simply a business case scenario rather than a charity
as considered by many.

The last session was on Technical Textiles presented
by VDMA, a German federations of industries. Their
members from various technical textile sectors made
insightful presentations.

All in all, the conference offered insightful experience
of industry stalwarts and gave the audience a lead to
take the growth trajectory ahead.

The USTER quality seal is a hard-won but valu-
able business asset

The USTERIZED® brand creates a global circle of
excellence for spinning mills, certifying the top-level

USTERIZED®- the symbol of excellence in spinning

standards of quality management. Started in 1967 and
expanded 10 years ago, the program requires spinners
to meet stringent technical specifications and imple-
ment efficient processes for quality yarn production.
Today, there are 68 USTERIZED® certified spinning
mills worldwide (www.uster.com/usterized), 21 of
which have held the accreditation for 10 years or more.
During 2016, nine more spinning mills successfully
passed the audit process and earned the USTERIZED®
certificate. Each candidate for membership has to
undergo a detailed and extensive examination of its
quality management systems. Comprehensive prepara-
tion is needed before starting an USTERIZED® appli-
cation. USTER provides support to the spinning mills
throughout, with training courses and visits from spe-
cialists to supportthe mill, ahead of the USTERIZED®
certification audit.
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To carry out the audit, experienced textile experts assess
the mills' quality management systems. They will rec-
ommend improvements in quality processes and con-
sistency and guide spinners towards ongoing analysis
routines. Customer feedback is that these audit proce-
dures are a valuable service in themselves, providing
deep insights into quality management and overall mill
management needs.

Market demand raises the bar

Graph_USTERIZED mills worldwide

Recent trends confirm a growing demand for higher
quality and at the same time consistent quality yarn
from downstream users in the textile chain. The
USTERIZED® quality seal supports this by assuring
that certified spinners are capable of meeting this re-
quirement on a continuous basis. The bar is being raised
- and the criteria for USTERIZED® membership are
progressing accordingly.

A key aspect is the maintenance of consistent environ-
mental conditions in the spinning mill laboratory, to
ensure reliable measurement of quality values with
USTER® instruments for testing fiber and yarns.

USTERIZED® candidates must also focus on impor-
tant details such as a regular sampling plan and the
use of yarn quality profiles, as part of the quality
management process. To demonstrate suitable customer-
oriented systems, spinners will need to work with yarn
quality profiles for selected articles, as well as pro-
duce test reports using USTER®STATISTICS percen-
tile values for their standard yarns.

The USTERIZED® certificate must be renewed regu-
larly. But, unlike some other programs, this requires
mills to do more than simply prove again their original
quality management standards. At each subsequent
audit, USTERIZED® spinners need to show evidence
of continuous improvements - which also includes
updated testing and monitoring technology.

Indian customers top the USTERIZED® count
The value that spinners place on their USTERIZED®
recognition is underlined by the efforts made by so
many to pass the regular audits - in some cases for 10
years and longer.

The count of long-term and new members at the end
of 2016 showed that India now has the largest number
of USTERIZED® spinners. Other strong
USTERIZED® markets are in China, Turkey, Indone-
sia and Pakistan. These spinners, and others world-
wide, have earned the right for their yarn to carry the
USTERIZED® brand label - for instant recognition of
quality consistency in trading and deliveries to fabric
producers.

Media contact:
Edith Aepli
Senior Manager Marketing & Communication
Uster Technologies AG
Sonnenbergstrasse 10
CH - 8610 Uster / Switzerland
Direct: +41 43 366 38 80
Mobile: +41 79 916 02 91
Fax: +41 43 366 39 58
E-mail: edith.aepli@uster.com
www.uster.com

QR Code_USTERIZED certified mills
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The production of best yarn quality at lowest manu-
facturing costs is the constant challenge of every spin-
ner. With the Q-Package, Rieter developed a solution
that allows all ring and compact spinners to either
improve the yarn quality or simplify the choice of
fibres. The yarn quality can thereby be improved in
certain parameters by up to 30 %.

K 46 compact spinning machine.

Rieter's ring and compact spinning machines with their
unique spinning geometry are known as standards for
productivity at lowest yarn manufacturing costs. The
latest models G 36 and K 46 are now available with
up to 1?824 spindles and are always equipped with the
suction system ECOrized for lowest energy consump-
tion. The latest components in the drafting system called
Q-Package were presented for the first time at the ITMA
2015 in Milan for both machines.

Consistent quality has always set standards
The Ri-Q-Draft drafting system, tried and tested a
million times, with the low-wear suction drum includ-
ing the air guide element "Detect" for the compact
spinning machine and the "Best-in-Class" components
from Bracker and Novibra, allow highest productivity
without compromising the quality. Here, the long-term
consistency of Rieter machines is worth special men-
tion. Ri-Q-Draft has always been a key to achieving
the best running properties.

The New Q-Package for Best Yarn Quality

Superior yarn characteristics

ACP cradle equipped with a special pin

K 46 compact spinning machine with
nose bar and ACP cradle

The Q-Package is the combination of a newly devel-
oped nose bar with the ACP cradle instead of the fa-
miliar Ri-Q-Bridge and the standard cradle. This al-
lows adjusted fibre guidance and can in many cases be
optimised by insertion of a drop-shaped pin. This ver-
sion is integrated in the latest machine configuration
and alongside the standard system, which is still avail-
able, can be selected at the customer's request. Here,
the unique spinning geometry and all other proven
components remain unchanged.

Both machines, G 36 and K 46, that were equipped in
the field with the Q-Package, showed a reduction of
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imperfections as well as Classimat faults of up to 30
% without influencing the yarn tenacity or the hairi-
ness in the process. Additionally, clear advantages with
the K 46 in downstream processing through fewer warp
thread breaks could be evidenced.

More advantages at high short fibre ratio
The advantages with the yarn characteristics are clearly
far more distinctive with a raw material that has a high
short fibre ratio, as due to the pin the short fibres are
significantly better guided than previously. Thus the
choice of fibre is simplified. A raw material with a
slightly higher short fibre content can achieve compa-
rable yarn values. Also yarns of count Ne 30 and finer
showed a reduction of at least 10 % with the imperfec-
tions and Classimat faults. In the best case, quality
improvements of 20 to 30 % are possible.

The Q-Package offers a wide field of possibilities to
select the settings according to the requirements of the
yarn buyer.

The best solutions on one machine
Alongside the economical production of best quality
yarns, the G 36 and K 46 machines impress with their

simple operation. The greatest possible number of
settings can be adjusted and controlled direct on the
machine panel.

The following functions make the machines unique
in their application:
◆ Draft change in a matter of seconds with

FLEXIdraft
◆ Cop change without underwinding with

SERVOgrip
◆ Reliable doffing with ROBOdoff
◆ Partial spinning startup of the machine with

FLEXIstart
◆ Electrically-driven cop transport SERVOdisc.

The production of specialities such as twin yarns and
fancy or core yarn is also easily possible on both
machines.

The advantages are completed by the extraordinary
technical competence drawn from over two hundred
years, which allowed Rieter to become the innovation
leader. That is an obligation for new and further devel-
opments, where the added value for the customers is
always at the forefront.

Stefano Gallucci, CEO

Italy based SantexRimar Group participated in the India
ITME 2016 exhibitionheld in Mumbai from December
3. The Group, which has more than 100 years of his-
tory and over 10,000 customers all over the world,
presented with all its brands-SMIT, Santex,
SperottoRimar, Cavitec, Isotex, Santex Nonwovens and
Solwa,

Santex Rimar Group exhibits in India ITME

SMIT, the latest entrant in the SantexRimar Group,
offers weaving machines with rapier weft insertion for
home textiles, garments, terry cloths and customized
solutions to produce special technical fabrics. SMIT
Smart Platform is a structural architecture concept
involving the whole machine project, from mechanics
and electronics to communication systems and in the
process, provides the most advantageous weaving op-
portunities and high levels of versatility.
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Santex offers machines for finishing of knitted fab-
rics. Among machines for treatment of open width
knitted fabrics, Santex offers Santashrink Progress, an
integrated treatment system for shrinkage; Santashrink
Jumbo and Super Jumbo for tensionless drying, shrink-
ing and relaxing;

ESC: Energy Saving Chamber for optimized drying
through green textile process; Santacompact RD for
levelling, steaming and compacting calander and
Santasynpact also for levelling, steaming and compact-
ing.

For the treatment of tubular knitted fabrics, the Santex
portfolio includes Santashrink for tensionless drying,
shrinking and relaxing; Santaspread for steaming and
compacting of tubular fabrics and Santastretch for
dewatering and overstretching/wet on impregnation.

SperottoRimar is known for being a leading innova-
tor and manufacturer of textile finishing machines for
both woven and knitted fabrics made from natural as
well as synthetic fibres. It markets Decofast 3.5 for
continuous decatising process under pressure; Fixa for
wool crabbing in continuous by overheated water un-
der pressure; Multidecat, a continuous decatising ma-
chine; Nova, a continuous solvent scouring machine;
Plana for efficient atmospheric plasma for natural fi-
bres and Universa for vaporising fabrics without ten-
sion.

Cavitec is a premier supplier of machines and plants
for coating, laminating and impregnating for compos-
ite products for aerospace, automotive, wind-power
industries and for the resin impregnation of carbon,
Kevlar or glass fibre. Its technologies include: Hotmelt
for coating and laminating; Cavimelt, which is a roto-
gravure system; Cavi2coat for multifunctional coating
and laminating; Caviflex, a hotmelt laminating ma-
chine with exchangeable coating modules; Cavimelt

PP is a plug and play solution; while Cavipreg offers
prepreg lines and Caviscat offers scattered coating and
laminating solutions.
Isotex offers solutions in coating, embossing and print-
ing machines for synthetic leather, airbags and other
technical applications. Its products line-up includes
Isobag for air-bags, Isobelt for conveyor belts, Isolab
for pilot lines, Isorubber for rubber-coating fabrics,
Isoskin for coating synthetic leather, Isowear for resin-
coated production, Isoglass for fibreglass fabrics in
technical use, Isotack, a solution system for self-adhe-
sive materials, and finally Isotarp for tarpaulins and
banners.

Santex Nonwovens markets thermobonding solutions
for applications like home textiles, hygienic and medi-
cal, geotextiles, automotive and industrial products.
The unique air guiding system of Santex ovens guar-
antees highest production performance, uniform qual-
ity productions and constant temperature at minimal
energy consumption.

Solwarepresents the green innovative technologies
division, marketing solutions in different fields of water
treatment. Technologies from Solwa have won awards
from several global organizations, like the United
Nations and the European Union. Technologies from
this division include Drywa, which is an integrated
system for drying sewage sludge and Solwa, a system
to treat polluted or sea water with solar energy. (RKS)

For more information, please contact:
Jude Britto
Santex Engineering India Pvt. Ltd.
No. 1 - B, KumaranIllam, Vijayashree Gardens,
Uppilipalayam Post,
Coimbatore - 641015 TN
M.: +91 9345540773
E-mail: jude.britto@santexrimar.com

Stefano Gallucci, SANTEX RIMAR GROUP CEO,

NEWS
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Last year, the Remscheid-based systems manufac-
turer OerlikonBarmag secured an above-average
number of industrial yarns projects. The general
trend was once again confirmed within the context
of the ITMA Asia + CITME in October 2016.

Airbags, safety belts, tire cord, geotextiles,
safety ropes, conveyor belts - OerlikonBarmag industrial

yarn systems manufacture filament yarns for
the most diverse applications

This shows the sustainable success of the comprehen-
sive range of innovative process solutions offered for
the entire industrial yarns product program. With its
global network, OerlikonBarmag is positioning itself
as a leading partner and a solutions provider of effi-
cient 'from-melt-to-yarn' production processes.

The new systems that will be commissioned over this
year are primarily focused on the Asian region; how-
ever, manufacturing industrial yarns is also interesting
for producers in Europe due to the comparably high
margins and specialized areas of application. "We are
experiencing huge demand for industrial yarn systems.
Customers are asking for products that offer an inter-
esting margin, such as specialties and industrial yarns,
for example", comments Oliver Lemke, Regional Sales
Director at -OerlikonBarmag.

Stefan Becker, Senior Expert Research and Develop-
ment, adds: "What has, for example, been very well
received by our customers is that our current machine
concepts for industrial fine-titer nylon yarns allow us
to offer configurations that are specifically tailored to

the product requirements of the end application of these
yarns, such as tents, tarpaulins, parachutes, etc.

Here, the focus of the machine design is both on the
product quality of the yarns in typical titer ranges of
between 20 and 70 den and on production efficiency
and, above all, on the optimization of the conversion
costs."

The vast majority of the additional output of polyester
and polyamide yarns will be deployed in the automo-
tive sector (airbags, safety belts, tire cord). A further
application area focuses on the broad spectrum of
geotextiles and products for textile construction. And
the continuing trend towards polyester yarns as a sub-
stitute for polyamide - prevalent among many product
categories such as airbags, for example - is being con-
firmed by our projects. This is above all due to the
constantly improving properties of polyester with si-
multaneously considerably lower raw material costs.
Despite all this, the market for industrial yarns contin-
ues to diversify and develop very much in line with
the specific end applications. Here, the rising demand
for so-called high-performance tires is resulting in both
increased demand for PET HMLS yarns and in the
greater output of PA66 yarns for use in cap ply.

OerlikonBarmag offers flexible and product quality-
oriented machine concepts that efficiently cover these
requirements with excellent conversion costs for all
product categories. To this end, systems for manufac-
turing yarns for PET and PA airbags, tires and safety
belts are successfully operating in the automotive sec-
tor, while there are also systems being used for textile
applications such as upholstery and carpets. With this,
the yarn production for all automotive sector applica-
tions can be covered by OerlikonBarmag solutions.

For further information:
Susanne Beyer
Marketing, Corporate Communications & Marketing
Tel. +49 2191 67-1526
Fax +49 2191 67-70 1526
susanne.beyer@oerlikon.com
André Wissenberg
Corporate Communications
Tel. +49 2191 67-2331
Fax +49 2191 67-70 2331
andré.wissenberg@oerlikon.com

Industrial yarns still in demand
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Inauguration of Exhibition

China Homelife and China Machinex 2016 in associa-
tion with their National Partners CII (Confederation of
Indian Industry) organised three days exhibition in
Mumbai from 13-15 December 2016. Mr. Ajay Shankar
- Ministry of Commerce, Government of India, Mr.
Chen Xiang Dong - Director Wenzhou Commercial
Bureau, Mrs.SnehalAmbekar, Mayor of Mumbai,
Mr.NinadKarpe - Managing Director & CEO, Aptech
Ltd. and likes of such dignitaries were present at the
inauguration ceremony of the exhibition.

As per the figures provided by ministry of commerce,
bi-lateral trade volume between India and China is
expected to be over 65 billion US dollar for the year
ending December 2016.

"In fact the bilateral trade stood at US $52.14 billion
till Jan to Sept 2016" said Mr. Wang Shicai, Commer-
cial Counselor, Consulate General of The People's
Republic Of China In Mumbai at the fourth edition of
China Homelife and China Exhibition 2016. He also
affirmed that the mutual corporation between the two
countries has been a win-win situation for both and
will help increasing profitability in coming years. Mr.
Wang emphasised on the key sectors in India that were
focused by China during the calendar year were finan-
cial, infrastructure, electronics and Information Tech-
nology.

Mrs.SnehalAmbekar, Mayor of Mumbai
interviewing with Media

View of Conference

Mr. K.Nandakumar, Co-Chair, CII Task Force on Ease
of Doing Business & Chairman & Managing Director,
Chemtrols Industries Ltd said that "We are at the po-
sition where China was 10 years ago thus there is a
huge potential in India considering its present demo-
graphics as well. India exports are expected to reach

China Homelife and China Machinex 2016
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US $30 bn in next ten years. India has welcomed
Chinese companies' participation across sectors and
due to urbanization electronic sector is supposed to
take over oil in next 5 years."

Addressing the gathering Mr. Pan Jianjun, Chairman
of Meorient International Exhibition Co. Ltd, said, "The
trade show welcomed visitors from not only India but
also from neighbouring countries. China Homelife and
China Machinex have witnessed a remarkable success
in the last three year with 15,500 businesses.

Visitors in the previous edition and this year it is ex-
pected to cross over 20,000 visitors. In the above trade
show, 219 companies from Machinex and 791 from
Homelife sector displayed their products varying from
Furniture, Home Appliances, Textiles and Garments,
Kitchen and Bathroom, Garden and Leisure, Gifts as
well as Lights and Lamps. The initiative is in line with
Prime Minister Shri NarendraModi's initiative to
programme 'Make in India'.

Chinese companies come here with the intention of
jointly setting up local manufacturing and cooperation
along with technology transfer and investments with
Indian Companies.

The highlight of the exhibition is the Match Making
program, which provides an opportunity to pre select
and pre arrange meetings that will help to get in touch
with the right suppliers. As per the requirements of the
consumer, the most suitable supplier will be contacted

and a meeting will be arranged onsite. This opportu-
nity helps avoid getting in touch with a Chinese trad-
ing agent, decision makers from the Exhibitor's com-
pany will be present at the show to help negotiate
better and crack the deal at one's convenience.

Our aim is to cover the main sectors for Chinese trade
and our concerted efforts over the last year have been
instrumental in a phenomenal increase of exhibitors
showing latest and innovative products for the "first
time in India". More importantly the high quality and
innovative products that will be on display will pro-
vide increased business opportunities for trade and we
are proud to be the catalyst for the regions' largest
Chinese product sourcing platform," Mr.Binu Pillai,
Chief Operating Officer, Meorient International Exhi-
bition.

About Meorient International Exhibition:
Meorient International Exhibition based in Shanghai
is one of the leading organizers with over 20 years of
experience in international exhibitions. China Homelife
and Machinex is the prominent global specialized trade
show series for Chinese products currently held in
eleven countries including Poland, Turkey, Brazil,
Jordan, South Africa, India, Dubai, Egypt and
Kazakhstan, Mexico and Iran.

China Homelife is part of the most ambitious "One
Belt One Road" policy of the China government to
accelerate the exports of Chinese products and ser-
vices to emerging markets around the world.
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US relationship with Iran Deteriorated in last many
years, however it started improving during second term
of President Obama. The United States' relationship
with Iran tops the list of foreign policy issues that will
confront President-elect Donald Trump when he takes
office in January. Like many of the other Republican
presidential candidates, Trump was an early and staunch
opponent of the Joint Comprehensive Plan of Action
(JCPOA), the controversial nuclear deal concluded last
summer between six world powers and Iran. But Trump
took up contradictory positions on the deal over the
course of his campaign, at times promising to tear it
up and at others suggesting he would simply amend it.

As Trump readies his administration, he is likely to
favor the latter course. For a host of reasons, it may be
impractical for his administration to scuttle the agree-
ment outright. Still, there is much that Washington can
do with respect to Iran, especially by more rigorously
enforcing the nuclear deal and constraining Iranian
expansionism.

A STUBBORN ARRANGEMENT
The JCPOA's status as an executive agreement, rather
than as a formal treaty, means that the next president
can indeed abrogate Washington's commitments under
the deal. But doing so wouldn't nix the JCPOA en-
tirely because of the deal's multilateral nature. Even if

the United States were to withdraw from the pact, the
other signatories could keep the JCPOA in force de-
spite pressure from the new administration to take a
harder stance against Tehran.

It is true that Trump could decide to unilaterally im-
pose (or reimpose) penalties on U.S. companies doing
business with the Islamic Republic. On its own, how-
ever, that will do little to curb the activities of the
foreign firms that are beginning to dip their toes back
into the Iranian market, as these firms will not be af-
fected by any new restrictions levied against American
entities. And although the prospect of a stricter U.S.
approach to Iran is likely to give such foreign busi-
nesses pause, at the end of the day, Washington will
not be able to completely roll back the agreement
without risking major trade disputes with states such
as China and France, which are now busy deepening
their economic stakes in the Islamic Republic. That
prospect is something for which the Trump adminis-
tration, eager to calm skittish international markets,
will likely have little appetite.

In other words, notwithstanding his campaign pledges,
the new president is liable to find that there is little
upside to scuttling the JCPOA and considerable reason
to adapt and strengthen its provisions and penalties as
much as possible.

AN EMBOLDENED IRAN
From the start, the nuclear deal sought to limit only
one aspect of Iran's rogue behavior: its persistent
nuclear ambitions. The benefits that have been con-
ferred to Iran since the deal's implementation, how-
ever, have been much broader in scope, bolstering
Tehran's regional and indeed global strategy.

As one of the central conditions of the JCPOA, the
United States and its partners in the P5+1 (China,
France, Russia, the United Kingdom, and Germany)
agreed to grant Iran access to some $100 billion in

This May Interest you!!!
American relationship with Iran - Post 2017

Iran has attended very important position in Global Scenario.
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previously escrowed oil revenue upon the formal imple-
mentation of the deal, which occurred in January. For
Iran, this represents an enormous windfall, amounting
to roughly a quarter of the country's annual GDP. The
sum is roughly equivalent, in proportional terms, to
the United States' receiving a capital infusion of $4.2
trillion. Measured in today's dollars, the amount of
money released to Iran nearly matches the entire amount
the U.S. government spent on the Marshall Plan, which
covered 17 European countries over a period of four
years following World War II.

This direct benefit has been amplified by a range of
other measures-from the reintegration of Iran global
markets through such mechanisms as the electronic
payment system run by the Society for Worldwide
Interbank Financial Telecommunications to the facili-
tation of Iran's access to the U.S. dollar-and by the
overall easing of sanctions against Iran, which has
spurred a surge in new trade with the country. Taken
together, these changes have set Iran on the path to
economic recovery. The International Monetary Fund
estimated last month that Iran's GDP is set to grow by
at least 4.5 percent in the coming year thanks to the
JCPOA.

But if Iran's economic prospects have fundamentally
improved since the completion of the nuclear deal, its
political outlook has not. Although the White House
lobbied for the JCPOA by arguing that the deal would
help empower moderate forces within Iran, nothing of
the sort has occurred: the JCPOA has not significantly
strengthened Iran's reformists, and elections in recent
months have only served to further entrench the
country's conservative status quo. Tehran's anti-Ameri-
can animus also remains intact, and high-ranking Ira-
nian officials, including Supreme Leader Ayatollah Ali
Khamenei, have warned against the normalization of
ties with the United States. The meaning of these
developments is clear. Although Iran has profited hand-
somely from the nuclear deal, it has no interest in a
more pacific relationship with the country principally
responsible for making that deal possible.

What the agreement has succeeded in doing, however,
is reinvigorating Iran's global ambitions. After labor-
ing for years under international sanctions and with
limited means to make its foreign policy vision a re-
ality, the Islamic Republic is now undertaking a land-
mark expansion abroad.
From its deepening military footprint in Syria to its
renewed push for renewed push for engagement in
Latin America, Tehran is unmistakably on the march.

LEVERAGE AND COMPLIANCE
Coping with an emboldened Iran will be one of the
incoming administration's cardinal tasks, and it will
require a strategy that focuses on three priorities.

First, the United States needs to reestablish its eco-
nomic leverage against Iran. Perhaps the most perni-
cious effect of the nuclear deal has been to set in
motion a fundamental unraveling of the global sanc-
tions regime against the country. From its efforts to
encourage greater commerce with Iran to its effective
investment in Tehran's nuclear program through the
purchase of excess heavy water from Iranian reactors,
the Obama administration has compromised the sanc-
tions architecture painstakingly erected against the
Islamic Republic over the past decade and a half.

The new administration will have more credibility than
the current one to reverse this trend. Banks and other
financial institutions have been slow to engage in
business with Iran, worried about the potentially ad-
verse and costly consequences of doing so. Trump's
unexpected election has reinforced their caution. By
blacklisting additional Iranian entities associated with
terrorism, nuclear and ballistic missile proliferation,
or human rights violations, and by levying onerous
fines on those companies doing business with them,
the Trump administration could raise the stakes still
further, sending a clear signal that it does not condone
a return to business as usual with the Islamic Repub-
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lic. The goal of such a step would be twofold: to re-
affirm the United States' seriousness in enforcing the
terms of the deal while limiting the resources Iran
could use to pursue its strategic ambitions. (For its
part, although it may rage against any new restrictions,
Iran's government is likely to temper its response to
them, remembering the ruinous consequences of ear-
lier multilateral pressure.)

Next, the Trump administration should focus on en-
forcing Iran's compliance with the deal. The Obama
administration's embrace of the agreement and its faith
in the prospects of detente with Tehran have made it
loath to hold the Iranian regime accountable, either for
substantive breaches of the accord or for related ac-
tivities-such as repeated ballistic missile tests-that vio-
late the spirit of the pact. On the campaign trail, Trump
pledged to penalize Iran for such infractions.

His administration can start this process by mandating
stricter monitoring of Iran's compliance with the terms
of the JCPOA, both through International Atomic
Energy Agency inspections and independent means and
by explicitly outlining the penalties (economic, politi-
cal, and even military) that Washington will impose if
Tehran fails to live up to its commitments-something
that has been conspicuously absent from the Obama
administration's approach so far.

Finally, the Trump administration should focus on
constraining Iranian adventurism. The JCPOA appears
to have enabled Tehran to significantly expand its stra-
tegic goals in the Middle East and beyond. In June
2015, before the formal conclusion of the nuclear deal,
Khamenei unveiled his government's Sixth Develop-
ment Plan, which calls for increasing the national
defense budget (then at $14 billion) by nearly a third,
to five percent of Iran's GDP-a surge that appears to
have been predicated on Iran's ability to access addi-
tional resources as a result of the nuclear deal. Since
then, Tehran has made good on this priority, conclud-
ing billions of dollars in new accords for military
hardware with both China and Russia and stepping up
its support for radical regional proxies (such as
Hezbollah and Iraq's Shiite militias). For Washington,
reinforcing stability in the Middle East will hinge on
constraining these advances and on implementing poli-

cies-from regional missile defense arrangements to
stepped-up counterterrorism cooperation with U.S.
allies-that can deter or counterbalance a bolder Iran.

RHETORIC AND REALITY
It is hardly surprising that Iranian officials have greeted
Trump's unexpected election with a flurry of condem-
nations. Iranian President Hassan Rouhanihas boasted
that the new president lacks the power to rescind the
nuclear deal because Iran's "engagement" on the nuclear
issue has put its relations with other countries "on an
irreversible path of growth." But beneath Tehran's blus-
ter is a sense of trepidation that Iran-which has had
enormous latitude in the Obama era-could end up being
one of the biggest losers of Trump's foreign policy.

This fear is justified. The advent of a Trump White
House is likely to augur a seismic shift in the United
States' approach to Iran. Just how fundamental a change
it will be remains to be seen, but the incoming presi-
dent clearly has the motivation to roll back the Obama
administration's policy toward the Islamic Republic.
Just as clearly, he has the means to begin doing so.

This is going to be a very important relationship which
may decide the fate of Middle East politics. Iran can
play very important role in today's time as it has oil,
large population and huge support from China as they
are the largest exporters and importers. China has al-
ready promised very huge investment few hundred
billion dollars in next few years.

Apart from that this will continue support from Euro-
pean Union, Britain and many other countries which
will help Iran to grow and play a leading role.Therefore
any decision in policy matter regarding Iran should be
consider carefully.

Sourced & Compiled by
Mr. Arvind Sinha - CEO
M/s. Business Advisors Group, Mumbai
Cell No. 9820062612 / 8108612612
Email ID : arpsinha09@gmail.com  /
lionasinha@gmail.com
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FORTHCOMING EVENTS

INDIA

14th International & 72nd All India Textile Conference
Hosted by The Textile association (India) - M.P. Unit
Date : 27-28th January, 2017
Venue : Hotel Courtyard, Opp. Hypercity, Zone-I,

Arera Hills, Bhopal - 462 011, M.P.(India)
Contact : Ashok Veda, Hon. Secretary,

The Textile Association (India) - Madhya Pradesh
Unit

Ashok Bhavan, 14/1, Race course Road,
Indore - 452 003 M.P.

Tel. : +91-0731-2433612, M.: 09826047355
E-mail : taimpunit@gmail.com, ashokveda007@gmail.com
Website : www.textileassociationindia.org

International TEXTILE MACHINERY & Accessories
Exhibition
Date : 07 to 10th December, 2017
Venue : Helipad Exhibition Center,

Gandhinagar, Ahmedabad, India
Contact : Arvind Semlani, M.: +91-9833977743

Bhavesh Thakar, M.: +91-9375322449
E-mail : info@ITMACH.com,
Website : www.itmach.com

6th Edition HOMETEX TECH EXPO - 2017 Panipat
Date : 17,18 & 19th March, 2017
Venue : AnaajMandi, G.T. Road, Panipat (Haryana), India
Contact : Rajesh Sinha, M.: +91-9324077881
E-mail : mktg.essential@gmail.com
Website : www.essentialtradefairs.com

3rd International Textile Exhibition - Textile Expo 2017
Surat
Date : 14-16th April, 2017
Venue : SIECC Surat International Exhibition &

Convention Centre
Contact : Textile Graph Event Management

S-3, Second Floor, Sardar Complex,
Central Road No. 6, Udyognagar, Udhna,
Surat - 394 210, Gujarat (India)

Tel. : +91-0261-2278787, 2902727
M. : +91-9825118176, 8866065888, 9979873343
E-mail : textilegraph_editor@yahoo.com,

expo@textilegraph.com
Website : www.textileexpo2017surat.com

International Convention on Colorants 2017
Date : 9th & 10th February, 2017
Venue : The Club, Andheri, Mumbai
Contact : The Dyestuff Manufacturers Association of India

A-317, Antop Hill Warehouseing Co. Ltd.
Vidyalankar College Road, Wadala (East),
Mumbai - 400 037 India

Tel. : +91-022-24158156 /57
Fax : +91-022-24157374
E-mail : dmai@vsnl.com, dmai_1950@yahoo.co.in
Website : www.dmai.org

Techtextil India
International Trade Fair for Technical Textiles and
Nonwovens
Date : 13-15th September, 2017
Venue : NSC Complex, Goregaon (E), Mumbai - India
Contact : PriyankaPawar - +91-22-61445990

Jesica John - +91-22-61445937
E-mail : priyanka.pawar@india.messefrankfurt.com,

Jesica.john@ india.messefrankfurt.com

Tex-Styles India
Date : 21st to 24th February, 2017
Venue : PragatiMaidan, New Delhi, India
Contact : Mrs. HemaMaity

India Trade Promotion Organisation Pragati
Bhawan, Pragati Maidan, New Delhi - 110001
(INDIA)
Tel. : +91-11-23371818
Website : www.texstylesindia.in

ABROAD

Largest International Textile and Garment Technology
Exhibition
Date : 20th to 26th June, 2019
Venue : FIRA CE Barcelona Gran Via,

Barcelona, Spain
Contact : Daphne Poon

Marketing Communications Director
ITMA Services Pte Ltd.
73 Ubi Road 1, #08-48 Oxley BizHub,
Singapore 408733

Tel. : (65) 6849 9362   M: (65) 94789543
E-mail : daphnepoon@itma.com
Website : www.itma.com

Every effort is made to ensure that the information given is correct. You are
however, advised to re-check the dates with the organizers, for any change in
schedule, venue etc., before finalizing your travel plans.








