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1. Introduction
Seam appearance of an apparel is mainly affected by
puckering of the seams during sewing and while the
sewn products are in use. The thread properties that
affect the puckering of seams in apparel are the exten-
sibility and potential shrinkage of the threads used in
stitching. The former affects the puckering immedi-
ately after sewing and the later induces pucker after
washing especially with hot washing. The thread de-
formation during sewing depends on the duration and
intensity of loading on the thread [1]. In lock stitch
sewing, the needle thread is subjected to maximum
stretch by the highest tension peak while the stitch is
tightened.  When the stitched portion of fabric plies
leaves the presser foot of sewing machine, the thread
try to relax due to its elastic recovery, causing the
seam to pucker.

The viscoelastic property of the thread depends on its
yield point. When a thread is engineered for a specific
heavy duty (industrial) application, it should be kept
in mind that the yield point of the thread should be
higher than the highest sudden impact load during
sewing (or) in use of the stitched material [2].

Threads can be broadly classified into two categories
as: soft thread having low elastic property, large re-

sidual strain, low breaking rigidity, low frictional force
and the hard threads, which have high elastic modu-
lus, small residual strain, high bending rigidity and
high frictional force. One of the causes for seam pucker
is the needle thread tension and thread property com-
bination. For reducing seam pucker, low tension for
soft thread and high tension for hard thread are the
suitable tension-thread type combinations [3]. For better
seam appearance, the thread should be thinner with
low irregularity and less extensibility under low load
and lower surface friction [4].

After washing and drying, if the shrinkage of seam is
more than that of the fabric, the shrinkage of sewn
specimens is mainly not due to the shrinkage of fabric,
but due to the shrinkage of sewing threads [5]. If the
sewing thread has a higher shrinkage than the fabric,
the seams may pucker when exposed to hot water and
dry heat [6].

In this paper the effect elastic recovery of threads and
differential shrinkage between the thread and fabric
on seam puckering is analysed. Six threads of differ-
ent structures and a fine fabric were used. The seams
were subjected to boiling water and dry heat to mea-
sure the severity of pucker. The pucker was evaluated
according to the AATCC visual scale of five photo-
graphic standards [7].

2. Materials and methods
A fine cotton plain woven fabric was used so that it
can pucker easily due to the forces associated with the

An Investigation on the Role of Sewing Tension and
Thread's Extension and Shrinkage on the Puckering of

Lock Stitched Seams
Samuel Wesley D.1* & Rengasamy R. S.2

1Department of Fashion Technology (Apparel Production), National Institute of Fashion Technology,
2 Department of Textile Technology, Indian Institute of Technology

Abstract
In this paper, the effect of sewing thread's extension and shrinkage and tightening tension during sewing on
the appearance of lock stitched seams is analyzed. The extension of sewing thread during stitch tightening
in sewing significantly affects seam pucker of light weight fabrics if the threads are highly extensible. The
excessive thread-fabric differential shrinkage causes severe pucker.

Keywords
differential shrinkage, recovered extension, shrinkage pucker, tension pucker, tightening tension

* All the correspondence should be addressed to,
Samuel Wesley D.,
Department of Fashion Technology (Apparel Production),
National Institute of Fashion Technology, Chennai-600 113, India
Email: samuel.wesley@nift.ac.in



May - June 20166

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

WEAVING

thread elastic recovery and shrinkage. The details of
the fabric are: Thickness, 0.19 mm; GSM, 55; ends
per cm, 40; picks per cm, 30; warp and weft count, 8
Tex (single); bending (KESF): warp, B (M) = 0.312 g
cm2 (bending rigidity, a larger value indicates fabric is
stiff), 2HB = 0.025 g f cm2 (bending hysteresis, a
larger value indicates fabric has inelastic behaviour in
bending) [8]; weft, B (M) = 0.0073 g cm2, 2HB =
0.0079 g f cm2. The threads and fabric were precondi-
tioned before testing and sewing at, 21°C and 65 %
RH, until the mass of the specimen(s) increased by no
more than 0.1 % after 2 hrs in the standard atmosphere
and then tested.

2.1 Thread extension
Six sewing threads having different breaking exten-
sions and bending rigidity were selected. The bending
rigidity of threads was tested to know their bending
behaviour using a Shirley ring loop instrument. The
details of the same are given in Table 2.1. To measure
the maximum thread extension in sewing, preliminary
experiments were carried out to determine the values
of highest tension peaks (stitch tightening tension) at
various pre tensions on the needle threads. Out of these
threads, two typical threads having the maximum and
the minimum extensions were selected. The stitch tight-
ening tension peaks were measured using in-house
developed strain gauge based tension measuring in-
strument on these two threads as needle threads, dur-
ing sewing at 1000 stitches per minute. The tension
probe was positioned in the path of needle thread just
above the needle bar. The measured maximum tension
values are given in Table 2.2.

The minimum tensions for the extensible and less-
extensible threads are 135 cN and 163 cN respectively;
and the maximum tensions for the extensible and less-

extensible threads are 255 cN and 334 cN respectively.
The thread is subjected to cyclic tensile forces during
sewing which could be simulated in a tensile testing
instrument [3]. Based on the minimum and maximum
tension peak-2 values; the sewing threads were sub-
jected to five levels of tensile forces: 150 cN, 200 cN,
250 cN, 300 cN and 350 cN in a cyclic loading experi-
ment using an Universal tensile tester up to seven cycles
of loading. A gauge length, 250 mm and traverse speed
300 mm/min was selected.

Table 2.2: Tightening tension peaks on needle threads
in lock stitch sewing

Pre tension, Maximum peak tightening tension in sewing, cN
cN High extensible Less extensible thread,

thread, PP/16/2  NB/63/2
50 135 163

100 173 243

150 255 334

The total-, permanent-, and recovered extensions of
the threads after cyclic loading were determined from
the load-displacement curves. In the first cycle, the
curve starts from the origin of x-axis and on relaxation
it ends at a distance from the origin. At the end of
seventh cycle, the distance of the curves' end point
from the origin is the permanent extension of the thread.
The recovered extension is the difference between the
maximum extension of the thread at the end of sev-
enth loading cycle and the permanent extension.

Fabric strips were cut both along the warp and weft
with 25 cm length and 2.5 cm wide. On these stripes,
two lines were marked at a distance of 20 cm while
keeping the fabric strips at a tension 25 cN. Two such

Table 2.1: Thread specifications of high- and low- extensible threads

Threads with high extension Threads with low extension
Thread code SP/24/3 PP/16/2 TP/18/1 SP/80/3 FP/50/3 NB/63/2
Specifications Spun Poly-poly Textured Spun Filament Bonded

polyester, 3 ply, core spun, 2 polyester, polyester, polyester filament nylon,
24 Tex ply, 16 Tex 18 Tex 3 ply, 80 Tex (lubricated), 2 ply, 63 Tex

3 ply, 50 Tex
Bending
Rigidity, 0.0137 0.0115 0.0278 0.0217 0.0098 0.1025
cNcm2

Breaking
extension, % 16.89 20.46 22.24 19.78 19.40 21.39
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fabric stripes were stitched together at the middle of
the strips from end to end along the length. The seams
were made on a single needle lock stitch (SNLS) sew-
ing machine [9] with DB x 1 # 14 medium ball point
needle at a speed of 500 rpm. The other sewing pa-
rameters are: 8 stitch per inch, 25cN bobbin thread
tension, and three levels of needle thread pre tensions:
50 cN, 100 cN and 150 cN. The sewn fabric stripes
were tensioned at 25 cN and the final distance be-
tween the previously marked lines was measured im-
mediately after sewing. The pucker percentage is:

(20 - distance between the marks after sewing in cms)
 Pucker% = --------------------------------------------------------------------------- x 100

20

The stitched fabric stripes were given to ten judges to
assign pucker grades by comparing them with the
AATCC standard photographs of seams [7] and then
average pucker grades were arrived at.  The AATCC
scale is from number five to one, the grade five cor-
responds to pucker free seam and the grade one cor-
responds to severely puckered seam.

2.2 Thread shrinkage
The same cotton fabric and the six threads (shown in
Table 2.1) were used to study the effect of thread and
fabric shrinkages on seam pucker. The fabrics were
stitched on a SNLS sewing machine [9] with DB x 1
# 14 medium ball point needle at a speed of 500 spm,
pre-tension on needle and bobbin threads were 100 cN
and 25 cN and respectively with 3 spcm (stiches per
centimetre) on the warp and weft wise fabric strips as
discussed earlier. The thread shrinkages were measured
as per ASTM standard D 204-02, both in boiling water
(for 30 min.) and dry heat (1760C +/- 30C, for 30
min.). The shrinkage of fabric before stitching was
also measured by the same method. The shrinkage
values of threads and fabric are given in Table 2.3 and
2.4 respectively. If the thread shrinkage is larger than
the shrinkage of fabric then, the thread-fabric differen-
tial shrinkage (TFDS) is

TFDS, % = (thread shrinkage, % - fabric shrinkage, %)

If the thread shrinkage is equal to or less than that of
the fabric shrinkage, then, the thread differential shrink-
age is zero. If the thread shrinkage is larger than that
of the fabric, the respective seam pucker could be
assigned to the effect of thread shrinkage [6].   In the
same way the unstitched-stitched fabric differential
shrinkage (USFDS) was computed.

USFDS, % = (seam shrinkage, % - fabric shrinkage, %)

If the seam shrinkage is equal to or less than that
fabric shrinkage, then, USFDS is zero; and if the seam
shrinkage is larger than that of the fabric, the respec-
tive seam pucker could be assigned to the effect of
thread shrinkage. From the appearance of these fabrics
stripes that were subjected to boiling water and dry
heat, the pucker grades were assigned as described
earlier.

Table 2.3: Shrinkage of threads in boiling water
and dry heat

Thread Boiling water Dry heat thread
code thread shrinkage, % shrinkage, %

 SP/24/3 0.94 2.05
PP/16/2 0.00 0.65
TP/18/1 1.34 2.64
SP/80/3 2.20 1.85
FP/50/3 0.48 3.44
NB/63/2 2.75 1.88

Table 2.4: Shrinkage of fabric in boiling water and
dry heat

Shrinkage, % Direction
Warp Weft

Boiling water 1.33 -0.33
Dry heat 0.66 0.50

3. Results and discussion
3.1 Thread extension puckering
Typical cyclic load-displacement curves of less exten-
sible thread, SP/80/3 and high extensible thread, SP/
24/3 are shown in Fig. 3.1. The extensible thread SP/
24/3 (a) exhibits high values of both permanent and
recovered extensions compared to the other (b). Table
3.5 shows the thread extensions, seam pucker percent-
age along warp and weft directions along with their
respective AATCC pucker grades. All the permanent
extension values are much lower than the recovered
extension values; and the former is only about 20% of
the total extension for both the high- and low exten-
sible threads.

WEAVING
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if you loose, you can guide.
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Fig 3.1: Load-Displacement of threads in
cyclic tensile loading

a- thread, SP/80/3; b- thread, SP/24/3

The seam pucker percentages for the seam along warp
are positive. For the seam along weft, negative values
are obtained only in the case of low extensible threads.
This can be termed as "growth", which is affected by
the stretching of fabric weft yarns caused by the dis-

placement of warp yarns when the needle is piercing
the fabrics in sewing. This phenomenon is common in
the case of knitted and delicate woven fabrics as re-
ported in ASTM D 2594 - 04. This is because the weft
yarns are not able to assist the relaxing sewing thread
to close the displacement effected by the threads. The
threads having lower extensions are also being coarser,
cause larger displacement of fabric yarns, which might
also be a cause for the growth in weft direction.

With the increasing pre tension on needle threads, the
extensions of threads in sewing increase; and the pucker
become severe, i.e., higher percentage of pucker and
poor pucker grade. The fabric stripes stitched with the
threads having larger extension have higher pucker
percentage and poor pucker grades than the ones
stitched with the threads having lesser extensions. Fig.
3.2 shows that the pucker percentage along warp in-
creases with the recovered extension of threads. This
shows that the thread extension property is one of the
major causes for puckering of seams, especially in the

Table 3.5: Effect of needle thread pre tension and thread extension on pucker

Thread code Extensions under cyclic loading, % Pucker, % Pre, Pucker grades
Load, cN NP NT NR Along Along tension Along Along

warp  weft cN  warp  weft
SP/24/3 150 0.58 3.02 2.44 0.88 0.63 50 4.5 4.5
SP/24/3 200 0.88 4.52 3.64 1.96 0.44 100 4.5 4.5
SP/24/3 250 1.28 6.34 5.06 2.75 2.04 150 3.5 4.0
PP/16/2 150 0.62 3.16 2.54 0.86 0.63 50 4.5 5.0
PP/16/2 200 1.04 5.10 4.06 2.25 0.63 100 3.0 5.0
PP/16/2 250 2.48 7.80 5.32 3.06 2.06 150 3.0 4.5
TP/18/1 150 0.88 4.48 3.60 1.34 0.75 50 4.5 4.5
TP/18/1 200 2.48 7.14 4.66 2.75 1.01 100 3.0 3.0
TP/18/1 250 4.12 10.0 5.88 6.75 6.50 150 1.0 1.5
SP/80/3 150 0.26 1.86 1.60 0.70 -1.08 50 3.5 4.5
SP/80/3 250 0.48 2.40 1.92 1.38 -0.69 100 3.5 4.0
SP/80/3 350 0.48 2.58 2.06 1.69 -0.63 150 3.0 4.5
FP/50/3 150 0.27 0.96 0.69 0.56 -1.17 50 4.5 5.0
FP/50/3 250 0.27 1.16 0.89 1.13 -1.00 100 3.5 4.5
FP/50/3 350 0.28 1.60 1.32 1.36 -0.69 150 3.5 4.5
NB/63/2 150 0.27 1.06 0.79 0.84 -0.94 50 4.5 5.0
NB/63/2 250 0.27 1.74 1.47 1.56 -0.94 100 3.5 4.5
NB/63/2 350 0.52 2.84 2.32 1.70 -1.13 150 3.5 4.5

Note:- NT, NR and NP are total-, recovered- and permanent- extensions of threads respectively

WEAVING
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case of fine flexible fabrics that can buckle easily under
the action of thread retraction force.

Fig. 3.2: Effect of recovered extension of needle
thread on seam pucker (seam along warp)

The seam pucker percentage of fabrics stitched with
the threads having similar recovered extensions but
having different Tex are not the same. The coarser
thread induces higher pucker percentage than the finer
thread. The coarser thread stores more elastic energy
during extension in sewing; and when they recover
part of their extension; they buckle the fabric rather
easier than the finer thread.

The positive correlation between the seam pucker
percentage and recovered- and total- extension of
threads shows that if the recovered extension is higher,
the severity of pucker is also higher and vice versa.
The total extension of thread during tightening tension
(peak-2) determines the amount of new thread being
withdrawn through the tensioner for the formation of
new stitch. When the total extension of the thread is
high, the force developed on the needle thread stretches
it, instead of drawing the required length of thread
through the tensioner. In the case of highly extensible
threads, the recovered extension is proportional to the
total extension. So, the highly extensible threads hav-
ing higher recovered extension draw short length of
thread through the tensioner and in addition to that, it
tries to recover the extension after being formed into
the seam which distorts the plane of the sewn fabrics,
causing severe puckering. Fig. 3.3 shows that the
AATCC pucker grades and the pucker percentage have
very high correlation for the seams constructed along
warp directions. The same trend is also observed in
the case of seams along weft (not shown in Figures).
It should be noted that the seams showing negative
pucker percentage are showing higher AATCC grades,
i.e., better seam appearance.

Fig. 3.3: Relationship between seam pucker % and
AATCC pucker grades: Seam along warp

The appearance of seams along weft stitched with the
low extensible threads SP/80/3 (a), FP/50/3 (b) and
NB/63/2 (c) are shown in Fig. 3.4 and their AATCC
pucker grades are 4.5, 5.0 and 5.0 respectively.  These
seams show negative puckering values, it is attributed
to the fabric stretching more than the recovered exten-
sion of thread.  The textured thread (TP/18/1) shows
the highest recovered extension at 150 cN pre-tension
and the respective seams along warp and weft show
the highest seam pucker percentage and the same is
verified with the AATCC scale, which shows the low-
est pucker grades 1.0 and 1.5 respectively (Fig. 3.5 a
& b).

Fig. 3.4: Appearance of seams along weft stitched at a
pre tension of 50cN on needle threads
a- SP/80/3; b- FP/50/3; and c- NB/63/2

Fig. 3.5 Appearance of seams stitched with textured
thread, TP/18/1 at 150 cN pre tension on needle

thread; a-along warp; b- along weft

WEAVING



May - June 201610

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

3.2 Thread differential shrinkage puckering
The differential shrinkage values, both TFDS (thread
to fabric) and USFDS (unstitched to stitched fabric)
obtained with boiling water and dry heat tests and the
AATCC pucker grades of the corresponding samples.
In the case of boiling water shrinkage, the shrinkages
of fabrics along warp are mostly higher than that of
the threads. So, some of the values of differential
shrinkages (TFDS and USFDS) along warp become
zero. The dry heat shrinkage values of threads are
higher than the boiled water shrinkage values. But a
reverse is the case with the cotton fabric. The boiling
temperature is lesser than the dry heat temperature and
the threads are made of synthetic fibres are sensitive
to high temperature and shrink more. The cotton fab-
ric is more sensitive to water absorption (Table 2.4).
The fabric shrinkage in boiling water is due to the
relaxation of warp yarns to relieve their weaving ten-
sion. As the warp yarns shrink, the weft yarns become
straightened leading to gain of dimension in weft di-
rection. The cotton fabric does not show much shrink-
age to dry heat.

Fig. 3.6 shows the positive correlation between TFDS
and USFDS along warp direction for the seams sub-
jected to both boiling water (a) and dry heat (b) tests.
The same trend is also observed in case of seams along
weft direction. It can be inferred that the thread shrink-
age is a factor causing seam pucker. In the lock stitch
seam, the needle and bobbin threads are locked at the
point of interlacement. In that locked condition if the
threads shrink, it crush the fabric in between the two
locking points causing puckering of the seam. This
can happen only if the thread shrinks more than the
fabric. If the fabric shrinks to the same extent or more,
then the seam will not pucker. Though there is positive
correlation between the differential shrinkages, i.e.,
TFDS and USFDS, the extent by which the differen-
tial shrinkage causing the seam to pucker varies from
thread to thread. The coarser threads which can exert
higher forces while shrinking induce severe pucker
than the finer thread. The spun and PP core spun
threads, because of their staple nature could not show
higher force of shrinkage compared to the filament
threads.

a b

Fig. 3.6: Effect of thread-fabric differential shrinkage
on unstitched-stitched fabric differential shrinkage in

warp direction;
a- boiling water; and b-dry heat

Fig. 3.7 a & b shows the negative correlation between
the USFDS and AATCC pucker grades for the seams
in warp direction. The same trend is also observed in
the weft direction (not shown in figure).  This con-
firms the effect of the thread shrinkage on puckering
of seams.

The fabric stitched with the spun and PP core spun
thread have better AATCC pucker grades compared to
that stitched with the filament threads. The threads
SP/24/3 and PP/16/2 have zero differential shrinkage,
and the seams constructed using these threads show
least pucker having higher AATCC pucker grades of
4.5 each (Fig. 3.8 a & b). The seam constructed with
the textured thread TP/18/1 shows severe pucker un-
der dry heat with a AATCC pucker grade of 1.5 (Fig.
3.8 c).

a b

Fig. 3.7: Effect of unstitched- stitched fabric differen-
tial shrinkage on pucker grades for

the seams along warp;
a- boiling water shrinkage; b- dry heat shrinkage
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Fig. 3.8: Appearance of seams stitched with different
threads; a and b-after boiling water shrinkage;

c- after dry heat;
a-thread, SP/24/3, b-thread, PP/16/2 and c-thread, TP/

18/1

The seam appearance is better when stitching with
spun and PP core spun threads compared to filament
threads. The filament polyester and nylon bonded
threads show better performance in tension pucker but
failed in the shrinkage pucker. The textured thread
performs poorly in both the tension as well as shrink-
age pucker.

4. Conclusions
The threads under cyclic loading, exhibit low perma-
nent extension and high recovered extension. The
extensible threads have high recovered extension; and
on recovery exert high retraction force. The thread
stretches maximum during stitch tightening and relaxes
back after it forms into the seam which leads to seam
pucker, but it depends on the pre tension on needle

thread, thread extension behaviour and fabric flexibil-
ity. The less extensible threads do not cause remark-
able effect on tension pucker. The excessive thread-
fabric differential shrinkage causes severe pucker on
seams. Both the thread extension and thread-fabric
differential shrinkage are significant factors affecting
the seam appearance.
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1. Introduction
The non-linear discrete problems are suitable for time
independent non-linear materials. This can be written
as a set of algebraic equations in different forms.
Modeling the mechanical properties (mainly stiffness
and tensile) has also been popular recently. Most of
the literature on forming properties deal with unidirec-
tional, mostly woven and to a lesser extent braided
reinforcements rather than knitted reinforcements [1].
Several research studies have been reported concern-
ing stress - strain relationships of knitted fabrics. The
knitted structural formations and its behavior to stress
were characterized by different computational model-
ing techniques with several assumptions and principles.
The load-elongation curves of fabrics are merely cor-
related with the parameters like fiber fineness, yarn
structure, yarn twist, stitch length, machine gauge,
knitting tension, fabric structure, washing and drying
cycles [2] but the most responsible factors for the struc-
tural change was related with the loop length of fabric
and relaxation of torsional stress in the yarn [3]. Gan
et al. [4] predicted the deformation of fabrics, such as
draping over an object, using the non-linear finite el-
ement method (FEM) associated with a shell element.

For the cases of two-dimensional (2D) bending and
draping considered, they determined the constitutive
relation of fabrics [5].

The finite element modeling made for warp knitted
structures using contact algorithm to find out the de-
sign procedures and deformation of structures [6]. The
applicability of FEA to textile problems, in particular
to heat transfer behavior of knitted fabrics were ex-
plained by Cimilli et al. [7]. With the use of orthotropic
theory strip bi-axial tests was conducted to knitted
fabrics to find Poisson ratio and modulus and at this
point the behavior of knitted fabrics was examined
[8]. The clothing deformation of a compression gar-
ment customized by simplified four-node tetrahedron
finite elements. Linear elastic model was assisted for
small displacements in garments [9].

2. Finite Element Method
2.1. Description
The Finite Elements Method, that is helpful in solving
wide variety of engineering problems, was developed
40 years ago [7]. In the middle of eighteens, only after
personal computers appeared, on which programs of
large calculation units were replaced, as effective tool
in solving problems, analyses and designing as FEM
become widely available. It must be underline that it
is approximation method. Solutions that are results of
this analysis are considering not the real constructional
system, but their models [10].

Application of Finite Element Analysis in Prediction of
Performance of Textile Materials

P. Senthilkumar* & V. Punitha
Department of Textile Technology, PSG College of Technology,
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The finite element method is a numerical technique
for finding approximate solutions to boundary value
problems for partial differential equations. It is also
referred to as finite element analysis. FEM subdivides
a large problem into smaller, simpler, parts, called fi-
nite elements. The simple equations that model these
finite elements are then assembled into a larger system
of equations that models the entire problem. The fun-
damental idea of the FEM is to discretize the domain
into several subdomains, or finite elements. These el-
ements can be irregular and possess different proper-
ties so that they form a basis to discretize complex
structures, or structures with mixed material proper-
ties.  Further, they can accurately model the domain
boundary regardless of its shape [6, 11].

2.2. Model development
ADI or Pro E software is used to develop the fabric
model for FEA. CATIA V5R16 software is used to
develop the fabric model for FEM analyses by S.
Cimilli et al [7].

The geometrical parameters required for knitted fabric
structure for this model development are [7, 10, 12,
13]:
1. Loop length (mm)
2. Course/Inch
3. Wales/Inch
4. Thickness (mm)
5. Tightness
6. Yarn count/ Yarn diameter (Ne/ mm)
7. Stitch density
8. Fabric density (g/cc)
9. GSM

Three courses and four wales was developed and as-
signed as a knitted fabric structure by Cimilli et al.
Since it is 3D model, third dimension of the fabric, the
thickness values also required to be entered into the
program.

Figure 2.1 Single Jersey cotton socks (CATIA) [7]

Figure 2.2 Single Jersey cotton fabric (ADI) [10]

The FEM analysis of a knitted fabric is a difficult
problem. This is partly because the multi-scale nature
of the fabric, which is composed of yarns and fibers
in turn, leads to a complicated geometry [14]. For
simplification purposes, some assumptions are given
below [15].

1. The plain knitted fabric is made of frictionless,
inextensible, incompressible and naturally straight
yarn, which can be considered as homogeneous
elastic rods.

2. The fabric is formed of planar loop structures. All
loops within the fabric keep an identical configu-
ration.

3. No plastic deformation takes place in the yarn when
the fibers make contact with each other, and their
cross section is circular and constant among all of
the knitting part [15].

Even though the section shape changes along the yarn,
variations of yarn thickness and width are small enough
to be neglected. The yarn in the knitted fabric is con-
sidered to be homogeneous solids with circular cross
sections according to yarn sizes and the inside gap
between the fibers of yarns are ignored. The surface of
the yarns is assumed to be uniform, smooth and the
gaps between the two yarns are not exact. To give a
third dimension, the thickness values measured in the
samples were entered into the software (ADI) by
Perumalsamy et. al [10]. Yarn centerline (or the yarn
path) defined by a series of nodes on the centerline is
specified which are interpolated with a spline curves
and with the sweep option, the loop was designed. In
this way any desired path can be approximated and a
higher degree of fit to the desired path can be obtained
by increasing the number of points. The 3D represen-
tation of the knit structure is shown in Figure 2 [10].
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3. Analysis
3.1. Heat transfer analysis
After the fabric model had been obtained, the model-
ing of the experimental setup including the fabric model
was completed by adding three plates, where the outer
two plates represented the cold plates in the setup
employed and the middle plate represents the hot plate
in the setup [7].

Figure 3.1 Model of single jersey knitted fabric
between two plates [7]

ANSYS Workbench is fed with the fabric model. The
contact areas between the plates and loops were auto-
matically defined by ANSYS Workbench, those be-
tween the loops (because of interlacing) were defined
manually. For meshing purpose, a hexahedral finite
element mesh of the elementary cell is proposed. The
mesh size of 0.00008 m is mentioned to be good by
Cimili et al. At the end of the meshing process, they
got 59,224 elements in the model.

        a).  b).

Figure 3.2 (a). Contact region between loops and plate
(b). Contact region between loops[7]

In order to calculate the heat flux through the fabric,
the heat conduction coefficients of the materials in-

cluding the plates should have been defined in the
program. The heat conduction coefficient for the cot-
ton fiber is given as 0.03 W/mK which given below in
table [8].

Table 3.1 Heat Conduction Coefficient for some
materials [16]

Fibres / Materials Heat conduction
coefficient (W/mK)

Air, atmosphere (gas) 0.024
Air, elevation 10000 m 0.020

Cotton 0.03
Polyester 0.05
Acrylic 0.2

Polyethylene low density, PEL 0.33
Polyethylene high density, PEH 0.42 - 0.51

Polypropylene, PP 0.1 - 0.22
Stainless steel 16

Figure 3.3 Steady state heat analysis

3.2. Deformation behavior analysis
Plain knitted cotton fabric was used for deformation
analysis by Perumal et, al. Many features in ANSYS
are focused on enhancing non-linear analysis capabili-
ties of structural mechanics. At this workbench junc-
ture ADI developed model was imported to ANSYS
workbench for their deformation analysis. Total num-
ber of contacts in this structure is 26 and the total
number of target bodies is eight faces. Contacts are
given special focus and a new contact method (bonded)
has been implemented by the author [10, 17].

The properties of knitted fabrics required for this analy-
sis are: [10, 18, 19]
1. Maximum stress applied (kgf/mm2)
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2. Tensile strain at maximum load (%)
3. Young's modulus (kgf/mm2), E
4. Poisson Ratio, V
5. Shear modulus, H

   Traverse strain at upper value - Traverse strain at lower value
Paisson'ratio = ---------------------------------------------------------------------------- ………(1)

   Tensile strain at upper value - Tensile strain at lower value

The knitted fabric shear modulus (H) was calculated
from the equation given below (Hedfi et al., 2011).
E1, E2 and E3 are the Young's modulus in course,
wales and bias directions and V1 and V2 are the fabric
Poisson's ratios. The load-elongation values of knitted
fabrics are used for calculating Young's Modulus,
Poisson ratio and shear properties. Shear properties
sometimes automatically calculated form E and V
values in the ANSYS workbench [10, 19].

4 1-V2   1-V1 -1

H = ------ - ------   - --------   …………..(2)
E3  E1   E2

The fabric tightness factor decreases with increase in
loop length and the course/cm and wales/cm also re-
duced when increasing loop lengths. The mean value
of thickness can be measured using thickness gauge.
Testing direction and relaxation behavior are the pri-
mary factors altering its deformation. The stress-strain
curves of course and bias direction showing high load
build-up results increasing its tensile strength.

     Support and force points     Deformation analysis

Figure 3.4 Deformation analysis of single jersey
knitted fabric model [10]

Fixed support is represented by A and other B, C and
D represents points force given to the structure for
deformation analysis. Fixed support and force applied
point can be in course direction, wales direction or
bias direction such as if only A & D are given then it
is course direction and A & C for bias forces in the
figure. If fixed support and force point are in same
wale line then it is considered as wales direction analy-
sis [10].

Zhengyue Wang and Hong Hu have done tensile de-
formation analysis for auxetic warp-knitted spacer fab-
ric structure using Ansys 13.0. They used CT scanned
image of spacer fabric and then they computerized
tomography slice image of auxetic fabric. Then Matlab
treatment has been given and acquired outline dots for
further model development [12].

Figure 3.5 Computerized tomography slice image of
auxetic fabric: (a) original slice; (b) after adjusting
brightness and contrast; (c) after Matlab treatment;

(d) acquired outline dots

Figure 3.6 Geometrical models of auxetic fabric: (a)
geometry of hole areas in a repeating unit; (b) geo-

metrical model in the course direction; (c) geometrical
model in the wale direction.
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3.3. Clothing pressure and garment bust strain
Clothing pressure and garment bust strain has been
analyzed for its relationship using finite element model
of bust and cloth, and also Young's modulus of fabric
has been analyzed. The model is composed of skin,
soft tissue and bone by Liu Hong et. al [20]. They
have selected 10 elastic sports vests of two types of
extensibility in fabric. The clothing pressure exerted
on the burts with different bust girth and identical
style and the pressure was used as input load to the
model in his method. The bust strain has been calcu-
lated based on the finite element model.

a).                                   b).
Fig3.7 (a) The coordinates of the points on skin, soft
tissue and bone curves (b) A finite element model of

the standard female body bust.

Figure 3.8 Displacement vector sum

The displacement vector sum of the nodes in the nipple
and surrounding area is the greatest, as illustrated in
Figure, which he found as consistent with the actual
situation [20].

He proved an equation (below) can provide a database
for the design, from bust size, of functional pressure
comfort tight-fit garments. They found the linear equa-
tion between clothing pressure, F, and bust strain, k,
and Young's modulus, z, from programming in
MATLAB 7.0 given below [20].

 F = 4.4370k + 0.8366z ............…….(3)

4. Conclusion
Feasibility of using the finite element model to carry
out mechanical analysis and thermal analysis based on
structure, material properties and thermal characteris-
tics have been reviewed in this article. Woven fabrics
and composites were also analyzed for their mechani-
cal, thermal and stiffness characteristics by various
researchers. Even though both model development and
simulation includes many complexity this analysis helps
in structural designing purpose at finer level. The new
surface-based contact elements have many advantages
to solve non-linear problems. Hence finite element
analysis can be applied in predicting performance
characteristics of various textile materials for different
applications.
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1. Introduction
Fibre reinforced composites have been widely used as
materials for structural and non-structural applications
in recent years. Synthetic fibres such as glass fibre,
carbon fibre, and aramid fibre have replaced the heavy
metallic bodies and is been used in automotive, ma-
rine, aerospace, aircraft industries, and are now being
used in structural and infrastructure application such
as windmill, roof, bridge, girder, railway sleepers, and
floating river walkway. These synthetic fibres are hav-
ing excellent tensile, toughness and thermal resistance
properties as well as hydrophobic nature. However,
there are limitations like high manufacturing cost, non
recyclability or biodegradability. To overcome these
limitations alternatives of these fibres need to be sought
out [1].

Renewable resources like natural fibres can provide
good alternatives to synthetic fibres as a reinforcing
material in composites. Plant-based natural fibres like
jute, coir, sisal, pineapple, ramie, bamboo etc. have
advantages of being low cost, easy availability, eco-
friendly, lightweight, high stiffness over synthetic re-
inforcing fibres. However, lack of good interfacial
adhesion and poor resistance to moisture absorption

have put limitation in the use of natural fibres in fibre
reinforced composites replacing synthetic fibres. The
limitation can be overcome by surface modification of
natural fibre.

The best properties of synthetic and natural fibres can
be combined together in the same matrix to produce
hybrid composite thus an optimal, superior but eco-
nomical composite can be obtained [2].

Many researchers have attempted to combine synthetic
and natural fibres in a single matrix to produce hybrid
composites. Mohan et al reported that jute fibre could
provide a reasonable core material in jute/glass hybrid
laminate and found that glass skins not only enhanced
the mechanical properties but also protected the jute
core from weathering [3]. Pavithran and co-research-
ers carried out detailed investigation on sisal/glass and
coir/glass hybrid fibre reinforced polyester resin hy-
brid composites giving emphasis to the effects of hy-
brid design on properties such as tensile and impact
strength and work of fracture. They found that
hybridisation of sisal or coir with glass fibre could
enhance the overall mechanical properties while im-
proving the weathering characteristics of sisal or coir
fibre [4]. John and Venkata Naidu compared untreated,
alkali-treated and silane-treated sisal and glass fibre
reinforced polyester hybrid composites. The alkali-
treated hybrid composites showed better tensile strength
than silane-treated and untreated hybrid composites due
to removal of hemi-cellulose from sisal fibres which
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helped to improve the adhesion characteristics [5].

Thus it is seen that the research in the hybrid compos-
ites is done using glass fibres combined with different
natural fibres using different chemical modifications.
According to the data as mentioned in 'Composites
Market Report 2014 Published by Federation of Rein-
forced Plastic', carbon fibre is second largest consumed
fibre as a reinforced material in composites because of
the distinguished properties. The carbon fibres are used
industrially in various applications. Araldite (Hunts-
man division of Advanced Materials) successfully pro-
duced a boat in 2010 using flax fibre/carbon fibre in
hybrid composite [6]. Thus it can be seen that success-
ful products have been marketed using hybrid com-
posites.

The present research is also focused on usage of natu-
ral fibres (jute and sisal) as partial replacement to the
high-tech fibres, thus reduce the load on their con-
sumption. The important properties of the three fibres
used in the study are compared in the Table 1.1. Fur-
ther to this modification of the fibres is also carried
out to enhance their performance in composites as the
partial replacement of carbon fibre. Carbon fibre is
used as a synthetic fibre along with natural fibre sisal
and jute. Surface of these fibres is modified with a
silane as a coupling agent to increase adhesion be-
tween fibre and matrix to improve mechanical proper-
ties of composites to obtain a product for various
applications.

Table 1.1:Mechanical Properties of Natural Fibres as
Compared to Carbon Fibre(7)

Fibre Density Elongation Tensile Young's Cost
(g/cm3) (%) strength modulus Rs/Kg
(MPa)

Jute 1.3 1.5-1.8 393-773 26.6 30-35
Sisal 1.5 2.0-2.5 511-635 9.4-22 75-80

Carbon 1.4 1.4-1.8 4000 230-240 1200-1400

2. Experimental
2.1 Material
Sisal and jute fibres were procured from local market.
Carbon fibre was obtained from Kemrock Industries
Ltd., Vadodara, India. Epoxy resin along with hard-
ener and catalyst were supplied by Atul Ltd. The other
chemicals used in the research were obtained from SD
fine chemical Ltd.

2.2Treatment of Fibres
2.2.1 NaOH Treatment
Sisal and jute fibres were chopped manually to the
length of 1 to 1.5 cm. These chopped fibres were treated
with distilled water for 24 hrs to remove surface im-
purities and dried till constant weight is obtained. The
fibres were then treated with 5% NaOH solution using
material (Fibres): liquor (5% NaOH solution) ratio 1:30
at 50° C for 1 hour followed by multiple washing to
remove soluble impurities and residual sodium hydrox-
ide and neutralized with acetic acid to get a final pH
of 7 and dried [8].

2.2.2 Silane Treatment
Silane solution (5%) was prepared by dissolving 3-
amino-propyl-triethoxy-silane (taken on weight of fi-
bre basis) in binary mixture of ethanol: water (80:20).
The NaOH treated fibres were dipped in the above
silane solution and then kept for curing in hot air oven
at 1100C for 60 minutes. Carbon fibres were also cut
manually having length approximately 1 to 1.5 cm and
pre-dried at 1100C for 45 minutes to remove any sol-
vent present on the surface of fibre. These fibres were
subsequently dipped in 5 % solution of 3-amino-pro-
pyl-triethoxy-silane dissolved in the binary mixture of
Ethyl Acetate: Water (80:20) and further subjected to
curing in hot air oven at 1100C for 12 hours [9].

2.3 Composite Fabrication
A poly ethylene (PET) sheet was placed at the bottom
of a stainless steel mould. The size of the mould used
for composite fabrication was 180mm x 180mm x 3mm.
The cured fibres obtained after silane treatment were
laid on the PET sheet. The composites were prepared
by taking varying ratios of Sisal: Carbon and Jute:
Carbon fibres. The fibres were random oriented along
the mould in all possible directions. The various com-
positions of the composites are mentioned in Table
2.1. These fibres consisted of 10 % volume fraction of
the total composite.

The required amount of Epoxy (Lapox L 12) resin and
10 % hardener (K 6) were mixed manually. The resin-
hardener mixture was poured uniformly on fibres
manually and a plastic squeeze was used to spread
resin uniformly throughout the mould. Another PET
sheet was placed over and a silicon roller was rolled
to remove entrapped air from the fibres. The mould
was left for 1 hour at temperature of 1200C for curing
of composite. After 1 hour the composite sheets were
separated from the mould and specimens for tensile,
flexural, impact strength tests were cut on vertical
cutting machine according to the required dimensions.
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Table 2.1: Different Fibre Ratio Taken in Composites

Si no Sample code  Sisal: Carbon Jute: carbon

1 A 100:0 100:0
2 B 90:10 90:10
3 C 80:20 80:20
4 D 70:30 70:30
5 E 60:40 60:40
6 F 0:100 0:100

2.4 Characterization of Composites
2.4.1 Mechanical Testing
Tensile, flexural and izod impact tests were carried
out according to ASTM Standard. For each composi-
tion of composite, five specimens were tested and the
average values were reported for all the three tests.
Tensile tests were conducted according to ASTM D
638 using a Universal Testing Machine (Lloyd LR) at
a crosshead speed of 5 mm/min. Flexural tests were
carried out according to ASTM D 790 using the same
testing machine at 2mm/min crosshead speed. Izod
impact tests were conducted according to ASTM D
256 using a Tinius Olsen Impact Tester (model 104).
The hardness testing was done according to ASTM
D2240 Standard.

2.4.2 Thermal gravimetric analysis (TGA)
TGA of composite samples was done with Shimadzu
8400S and the degradation of the sample with respect
to temperature was studied. The experiment was car-
ried out in the range of 30 to 5000C with a heating rate
of 200C/min.

3. Results and Discussions
3.1 Tensile Strength
Tensile strength of various samples were recorded and
represented in Figure 3.1. From the figure, it is ob-
served that tensile strength increases as the carbon
fibre loading increases in untreated as well as silane
treated in case of both sisal/carbon and jute/carbon
composites. It is also observed that silane treated com-
posites have higher tensile strength than untreated
composites. Improvement in tensile properties can be
attributed to the surface modification of sisal, jute and
carbon fibres with 5 % silane coupling agent.  Fibres
on treatment with silane form silanol groups and when
these fibres are exposed to epoxy resin they react and
form covalent bond with epoxy resin. Thus the inter-
face bonding between the fibre and the matrix is in-
creased.

Figure 3.1: Effect of Silane Treatment on Tensile
Strength of Composites

Tensile modulus, an indication of the relative stiffness
of a material, can be determined from stress strain
diagram. Tensile modulus of all composites is demon-
strated in Figure 3.2. Modulus of untreated sisal and
silane treated sisal composites was found to be 1.42
GPa and 1.96 GPa respectively. The tensile modulus
for the hybrid composites of sisal/carbon having fibre
ratio 60:40 was found to be 2.52 GPa for untreated
and 2.75 for silane treated fibres. Thus as seen from
the comparison between untreated and silane treated
fibres, increase in the tensile modulus is about (38 %)
for sisal composite.

Modulus of untreated and silane treated composites of
jute fibres were found to be 1.31GPa and 1.76GPa
respectively and for the fibres ratio of Jute/Carbon
60:40 were found 1.79GPa and 2.26GPa respectively.
Tensile modulus for the jute composite shows maxi-
mum improvement of 26 % in modulus of silane treated
composite as compared to untreated Jute composite.

From the overall analysis, improvement in modulus of
silane treated composites is observed as compared with
untreated composites. The increased modulus of silane
treated composites represent increase in adhesion of
fibre with epoxy resin and hence could with stand
higher stress than untreated composites at same quan-
tity of strain applied. Thus is can be said that the
silane treated fibres show better reinforcement and also
shares major load of matrix. (10) Thus the results show
better interfacial bonding between epoxy matrix and
reinforcing fibres. The tensile modulus of silane treated
carbon composite also showed improvement as com-
pare to untreated carbon composite due to surface
modification of carbon fibres by silane treatment which
imparted better adhesion between fibres and resin.
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Figure 3.2: Effect of Silane Treatment on Tensile
Modulus of Sisal/Carbon & Jute/Carbon Composites

3.2 Flexural Strength
The flexural strengths of the untreated and treated
composites are shown in Figure 3.3. The surface treat-
ment of fibres with silane also shows increase in the
flexural properties as compared with the untreated fi-
bres. The flexural strength of silane treated compos-
ites is higher than untreated composites in all the vari-
ous compositions of the hybrid composites. Surface
modification using silane helped the enhancement of
bonding between the reinforcement and the matrix
increasing flexural properties to some extent. It is also
observed that the flexural strength increases with in-
crease in the carbon fibre content in the hybrid com-
posites.

Figure 3.3: Effect of Silane treatment on Flexural
Strength of Sisal/ Carbon & Jute/Carbon Composites

3.3 Izod Impact Test
The variation in impact strength with fibre loading is
presented in Figure 3.4. It is observed from the figure
that the impact strength increases with carbon fibre
loading. High tensile strength of carbon fibre is a major
contributor to the observed increase in impact strength
of the hybrid composite because carbon fibre does not
break under the impact. No significant improvement
in toughness has been observed with chemical treat-
ment. The use of silane as a coupling agent increases
the strength of the interfacial bond but do not increase

the toughness of the fibres; hence, there is no signifi-
cant enhancement in composite toughness.

Figure 3.4: Effect of Silane Treatment on Izod Impact
Strength of Sisal/Carbon & Jute/Carbon Composites

3.4 Shore D Hardness Test
The hardness of the untreated and silane treated fibre
composites were measured and are reported. From
Figure 3.5, it is observed that as the carbon content in
hybrid composite increases the hardness also increases.
There no significant change seen after silane treatment
of sisal, jute and carbon fibre.

The hardness of carbon composite showed better hard-
ness properties than all hybrid composites because
carbon fibre has higher compatibility with the resin
due to hydrophobic natue.

Figure 3.5: Effect of Silane Treatment on Hardness of
Treated and Untreated Sisal/Jute: Carbon Composites

3.5 Thermal Gravimetric Analysis of Hybrid Com-
posites
The thermal analysis of untreated and silane treated
composites with varying ratios of fibres of Sisal/Car-
bon and jute/carbon composites were performed in
nitrogen atmosphere and depicted in the Figures 3.6 &
3.7 respectively. As seen in the Figure 3.6 and Figure
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3.7 the epoxy matrix is thermal stable up to 3750C.
The composites started degrading at lower tempera-
tures than Epoxy matrix. This is the result of the pres-
ence of sisal, jute and carbon which degrades at lower
temperatures. The degradation of the polymer back-
bone in the silane treated composite samples occurs at
a higher temperature than the untreated fibres hybrid
composites. The reason for the increase can be attrib-
uted to the surface modification of fibre due to silane
treatment which results in better mechanical interlock-
ing between the fibre and the matrix. Thus due the
increased interlocking, the fibre may retard the move-
ment of free radicals formed during the initiation of
degradation. Also there can be increase in the interac-
tion with the volatile degradation products which slow
down their diffusion out of the sample.

From Figures 3.6 & 3.7, it is also observed that as
carbon fibre loading in composite increases the com-
posite degradation temperature also increases.  The
degradation temperature of carbon fibre composite
found higher than all hybrid composites, this can be
attributed to the presence of higher number of carbon
fibres in hybrid composites than in rest of the hybrids.

Figure 3.6: TGA of Silane Treated and Untreated
Sisal: Carbon Fibre Composites

Figure 3.7: TGA of Silane Treated and Untreated
Jute: Carbon Fibres Composites

4. Conclusions
The carbon fibres have limitations like non-biodegrad-
ability, high energy requirement for manufacturing and
high cost which can be partially over come with the
use of natural fibres and their surface modification.
Sisal and jute fibres were successfully implemented
with the carbon fibres in the fibre reinforcement com-
posites to reduce consumption of carbon fibre in com-
posites. The modification of the surface of the fibres
using silane treatment improved the mechanical prop-
erties of the composites due to enhancement in adhe-
sion between the matrix and reinforcing fibres. Partial
replacement of carbon fibre with natural fibres can be
used judiciously to control the desired properties as
per end applications like sports equipments, automo-
bile and marine industry with environmental and eco-
nomical benefits.
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1. Introduction
 Koches are one of the earliest inhabitants of western
and south-western parts of West Garo Hills district of
Meghalaya. The term Koch is derived from the word
kuchmuchi which means shrinkage due to shame. Koch
(1984)2 says that the Koch of Garo Hills claims the
Arbela hill range of the central Garo Hills as their
original habitat. They gradually came down to the plain
area due to scarcity of the land. Then they migrated to
a place called Rongjeng, which is in East Garo Hills
district of Meghalaya. Then from Rongjeng they con-
tinued their journey towards South West. And hence
claim the Arbela Hill range of Central Garo Hills as
their original habitat. The Koch appears to have mi-
grated from North West China. Then they migrated to
Kamrup and reach a place called Hajo. But from Hajo
also they had to migrate for fear of paramrama. The
Koch originated from two sisters Mukdi and Kundi,
the daughters of the sun.

Nath (1969)3 mentions that the koch are termed
kuvacha in Yogini Tantra and kuvacaka in Padma

Purana.Koches are minor scheduled tribes of
Meghalaya. The Koch language belonging to the Bodo
group of the Tibeto- Burmese family of language.The
Koch language dialect is of Tibeto-Burman origin.The
influence of both Bengali and Assamese language is
reflected in their dialect.According to Deka (1984)1the
Koch shows a very high incidence of blood group B
(25%) unlike other community of Meghalaya.

The Koch are primarily agriculturist and produce paddy,
jute, pulses and mustard. Weaving, fishing and trade
are subsidiary occupations.

The Koch professes Hinduism as well as local form of
religion. They have dietetics whom they worship for
their general well being and they are worshiped col-
lectively by the villagers or by individual households.
Kamakhya, shiva, padma and kali came under this
category. Then there are lesser or minor super natural
beings believed to cause illness and capable of doing
harm, which are propitiated individually when the
occasion arise.

The clan has a separate deity, known as Nikiniya, and
they are also worshiped. The services of Brahman
priests are occasionally utilized. The Koch priest is
known as Deosi. Holi, AsthaPrahar, Kati Gassa and
Pushna are their important festivals. The Koch main-
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tains links with the neighbouring communities like
Hajong, Garo and Rajbanshi through joint participa-
tion in social and religious assemblies and economic
interdependence. The traditional system of barter be-
tween the Koch and neighbouring communities still
exists. In exchange for paddy, the Koch receives veg-
etables and pulses from Bengali, Muslims and pounded
rice and puffed rice from the Rajbanshi.

The north- east of India is like a variegated patch work
quilt. A multiplicity of tribes and tribal groups each
with its own distinct culture inhabit this region. Every
tribe has three or more distinctive clothes of its own.
An important aspect of the weaving is that the designs
are a result of a process of evolution. They are not just
something created individualistically by the weaver but
have a cultural significance. Their purpose of weaving
their garment is not for commercial purpose but for
their daily wear.

North eastern India is known for its rich tribal heritage
and tradition of excellent craftsmanship specially weav-
ing. It gives livelihood to millions of weavers and other
craft persons. In India all handicrafts have a history
which relates them to certain religious rituals and social
customs, making them an inherent part of our culture.
Unlike the Madhubani paintings of Mithila and
Pattachitra of Orissa, tribal heritage and weaving art
of north east India have not been explored till date.
With the passage of time this traditional culture is
slowly losing its value and is on the verge of extinc-
tion. Therefore, it becomes necessary to focus our
attention to this art, in order to preserve it.

2. Methodology
Present study was conducted to study in detail about
the culture, costumes and jewelries of the Koch tribe.
The main aim of the study is to preserve the rich
traditional heritage of Koch tribe. Three districts Garo
Hills of Meghalaya namely East Garo Hills, West Garo
Hill and South Garo Hills district were selected for the
present study. From East Garo Hills, South Garo Hills
33 koch respondents and from West Garo Hills 34
koch respondents were selected randomly through
purposive random sampling. Total 100 respondents
belonged to Koch tribe from Garo Hills of Meghalaya
were selected finally. A combination of interview cum
observation technique was used to gather the informa-
tion. All the desired information was collected through
face to face interview, group discussion, informal talk
and through observation technique.

3. Result and discussion
3.1 Traditional Costumes of Koch Tribe
3.1.1 Female
The traditional costumes of Koch women comprises
of two pieces of cloth which they wear on body lufun
in the waist portion just like skirt and kambang in the
breast portion.

a. Lufun
It is a wrapper measuring 30 inches wide and about 60
inches long. It is fastened at the waist on either the left
or the right side of the waist. On the top of the lufun,
logbook (waist band) or white piece of cloth is tied to
support the lufun just like belt.

At present lufunsize has increased. Traditional lufun
size was till knee but today'slufun size is till ankle.The
modernized lufun measures to about 80 inches long
and 50 inches wide. Design of today's lufun is also
changed it is made with bright contrasting colours.The
colours are also of variety and more bright and con-
trast to each other. It is worn same as that of the
ancient one with logbook on top of the lufun. Modern
lufun has no designs in it only horizontal lines known
as Kochoparuare interwoven horizontally. All the lines
are of different colour. It is also woven by mixing
rolex (shiny) thread to give a shiny effect at the sepa-
rating lines known as phalli paru. The paru means the
horizontal lines. Though the modernized lufun size
has increased, female prefer to wear the lufun till knee.
The purpose of wearing till knee is to show off their
beautiful anklets.

b. Motifs Used in lufun
The ancient motifs used in lufun were only horizontal
lines and a combination of horizontal and vertical lines.
There was no design in the ancient lufun but the lines
or paru act as design. The main colours used in olden
lufun werelight yellow, red and black and cow skin
colour known as machuchamatiparu.

The motifs used in modern lufun is also comprises of
horizontal lines but variety of colours are available.
Very bright and contrasting colours are used presently.

OTHERS
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Figure 3.1: Koch girls in their traditional attire

Figure 3.2: Ancient Lufun

Figure 3.3: Modern Lufun

c. Kambang (Chunni cum blouse)
Its main purpose to cover the upper portion of body as
a blouse. It is a combination of blouse and chunni or
stole. The kambang measures about 15 inches wide
and 80 inches long. The dress is worn or draped round
the body, crossing at the back and bringing both the
edges in front of the shoulder making it exactly look
like chunni. Comprises of horizontal lines and designs
at each side of the edge of the kambang.

The modernized kambang is of same size as that of
ancient one. Modern kambang is full of geometrical
motifs with lots of rolex thread mixes in it. The de-
signs are more beautiful and whole piece of kambang
is covered with different geometrical motifs. There are
also variety of colour combinations in it and less use
of horizontal lines in modern kambang.

   Figure 3.4: Ancient kambang or gongomari

Figure 3.5: Modern Kambang
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Figure 3.6: Kambang or Gongomari

Figure 3.7: Koch girl wearing Lufun and Kambang

d. Motifs used
 There is variety of motifs used in kambang. They
almost used all the motifs in a single kambang. The
motif or muk known by koch tribe are many but most
commonly used ones are following seven: All the motifs
are used in a single kambang/gongomari.

◆ GauhaliMuk (Cowshed shaped)
Used in the middle of the kambang/gongomari and
known as gauhalimuk.

Figure 3.8: Gauhalimuk (Cowshed shaped)

◆ Na muk (Fish shaped)
Used in middle of the kambang and known as Na-
Muk.

Figure 3.9: Na muk (Fish shaped)

◆ Ambulari- muk (Goose berry shape)
This is used in the border of the Kambang at both
sides and known as Ambulari -Muk.

Figure 3.10: Ambulari- muk (Gooseberry)

◆ Ramput- muk (Star shaped)
This is used in the middle of the kambang and known
as Ramput - Muk.

Figure 3.11: Ramput- muk (Star shaped)

◆ Meow-muk (Cat's eye)
This motif is also used in the middle of the kambang
and known as Meow - Muk.

Figure 3.12:Meow-muk (Cat's eye):
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◆ Hambrang-muk (Scorpion Eye)
This is also used in the middle of the Kambang and
known Hambrang- Muk.

Figure 3.13:Hambrang-muk (Scorpion Eye)

◆ Podhochura- muk (Lotus motif)
This is also used in the middle and is known as
PodhochuraMuk.

Figure 3.14: Podhochura- muk (Lotus motif)

All the above motifs are used with mixing of rolex
thread to make one single kambang to create an attrac-
tive all over design.

3.1.2 Male
Male Kochcostumes comprises of five pieces of cloth.
a. Bhijasoka (Dhoti)

Bhijasoka is the principal garment of male Koch
tribe. The Bhijasoka is plain, white in colour with
half inches coloured border of any colour at the
edges. The Bhijasoka is worn round the waist, two
small portion of the top border, one on the right
and another on the left, are brought together and
tied a knot at the navel and skillfully draws up its
frontal ends to produce delightful folds. The
Bhijasoka is worn till knee only.

b. Simsokop (Waist band)
It is a piece of cloth of any colour is tied on top
of bhijasoka to support. It is commonly known as
gamucha.

c. Gongomari or Kambang
Men also wear a kambang or gongomari which the
women wear. They wear it or carry this attire on
their shoulder reaching to the waist to give a com-
plete look.

d. Paga or kotop
On his head the Koch male wears paga or kotop
(turban).

e. Ganji (vest)
The Koch male do not have any particular upper
garment but they do ofcourse wear a ganji or vest
or shirt to give complete look to their garments.

In the modern time there is no change in the costume
of the male Koch tribal people. But they do wear and
carry the modernized bright colourful heavily designed
kambang.

Figure 3.15: Bhijasoka

Figure 3.16: Gongomarior Kambang

Figure 3.17:A Koch boy in his traditional attire
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3.3 Price range of Traditional Koch Dresses
Price of lufun was Rs 400/- only as the lufun has no
design in it. It has only horizontal stripes. The kambang
is priced high as it has full of design and intricate
motifs in it. Rolex thread is also incorporated in it to
giver rich, beautiful and heavy look. Market price of
the Bhijasoka (dhoti) and simsokop(gaumacha) depends
on the quality of cloth, design and compactness of
weave. Its price range was from Rs. 100 to 160/- only
for Bhijasoka(dhoti) andRs. 80 to 120/- only for
simsokop (gaumacha).

Table 3.1 Price range of Traditional Koch Dresses

S. No. Name of the Product Price range (Rs.)
1. Lufun (wrapper)   Rs.400
2. Kanbang (stole)   Rs.1500 -2000
3. Bhijasoka (dhoti)   Rs.100 -160
4. Simsokop (gaumacha)   Rs.80 - 120

3.4 Types of Loom Used

Figure 3.18: Gandi (Fly Shuttle) Loom

Figure 3.19: Sal Gandi

The Koch tribe used mostly two types of looms namely,
the fly shuttle loom known as Gandiand a combination
of fly shuttle and loin loom locally known as Sal Gandi
by Koch tribe.Gandi means loom in the Koch lan-
guage.

In the olden days salgandi was used for weaving of
thelufun, kambang and simsokop. But now a day's all
are using fly shuttle loom because this loom is flexible
for weaving, speed of production is high and less
strenuous. The looms used by Koch tribe are made up
of wooden frames. But salgandi pillars are made up of
areca nut tree.

3.5 Purpose of Weaving
The Koch tribe considers weaving as an important
part of their daily life and as their traditional craft in
order to preserve their culture. It is believe that if the
Koch girl does not know the art of weaving, the boys
used to reject the girls for marriage. Weaving craft is
not practiced as hobby, nor are they a commercial
venture; they are very much the integral part of their
life and customs of the people. Handloom weaving
had its genesis in the need to clothe the family, and to
establish strong emotional bonds within the family unit.

3.6 Traditional Ornaments Used by the Koch Tribe

Table 3.2 Traditional Ornaments Used by
the Koch Tribe

S. Local English Body part Made
No. Name Name where worn out of

on
1. Kantasu Hair clip Head Porcupine spike
2. Harsora Necklace Neck Silver
3. Hacha Necklace Neck Silver
4. Phulharsora Necklace Neck Silver
5. Chandra Har Necklace Neck Silver
6. Matukoraiza Earring Ear Silver
7. Sangki Bangles Wrist Silver
8. Kata Baju Arm Band Arm Silver
9. Logbok Waist Band Waist Tusk & Beads
10. Baktar Anklet Ankles Silver
11. Gujuruti Anklet Ankles Silver
12. Golkaru Anklet Ankles Silver
13. Sona mala Necklace Neck Gold and black

beads.

The Koch tribe women use ornaments. Male are not
using any ornament. All the ornaments are made up of

OTHERS
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silver except waistband, hairclip and one necklace.

a. Necklace
The necklace of Koch tribe is worn only by the women
folk. The Koch women wear mainly four types of
necklaces each of them are of different shapes, de-
signs and sizes. The designs are mainly floral shape.
The necklace is commonly known as har. Following
are the four types of necklace worn by the Koch tribe.

◆ Phul Harsora
It is the longest of all the four necklaces. It is made
out of silver. It has a flower design in it.

◆ Harsora
This is also a silver necklace. This necklace also has
a flower design in it.

◆ Sona Mala
This is made of black beads and gold. This Sona mala
is worn only by a married woman.

◆ Hacha
This necklace is also made out of silver.It is the heavi-
est of all the four necklaces.

◆ Chandra Har
This is a three rowed floral designed necklace. This
necklace is also made out of silver.

Figure 3.20: Phul Harsora

Figure 3.21: Harsora

Figure 3.22: Sone Mala
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Figure 3.23: Hacha

Figure 3.24: Nacklaces used

Figure 3.25: Chandhar

b. Matukoraiza (Earring)

Figure 3.26: A girl wearing Matukoraiza (Earring)

Figure 3.27:Matukoraiza (Earring)

Matukoraiza is a heavy and big screwed earring made
out of silver with a floral design at both the sides of
screwed earring. The design of earring comprises of
flower motif, which is commonly known as kodamba
flower.

c. Sangki (Bangles)
This bangle is a plain one without any design. It is
made out of silver.

OTHERS



May - June 201630

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

Figure 3.28: A women wearing Sangki (Bangles)

d. Katabaju (Armlet)
This katabaju (Armlet) is also made out of silver. It is
worn at the arm by the women folk of Koch tribe.

Figure 3.29: Katabaju (Armlet)

Figure 3.30: A women wearing Katabaju (Armlet)

e. Logbok (Waistband)
It is another ornament worn by the ladies at waist. It
consists of several rows of beads.Beads used in log-
book are made up of elephanttusk.The beaded strings
are kept apart by means of carved pieces of bamboo
through which string passes. When this logbook is put
on, this carved bamboo comes in the centre front of
waist and the strings are collected together and fas-
tened at the back.The logbook thus forms a convenient
girdle for the support of lufun.

Figure 3.31:     Figure 3.32:
   Logbok            A woman wearing logbook

f. Baktar (Anklet)
Koch tribe have mainly three types of anklets and worn
only by the women.

◆ Baktar
It is a beautifully carved anklet. Which resembling
lotus bud and curves resembles the stem of lotus
flower.Baktar worn as the topmost of the other two
anklets, just below the calf.

◆ Gujuruti
This is another anklet which looks like bangles. Beads
are attached in it. Anklet and attached beads are made
of silver and when worn the beads hang and gives a
melodious jingling sound. It creates sound, as it has
beads in it.

◆ Golkaru
This is the lowermost anklet and made up of silver.
This anklet is the biggest of the entire three. This anklet
also has a floral motif resembling lotus buds.

OTHERS
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Figure 3.33: A woman wearing Baktar

Figure 3.34: Baktar

Figure 3.35: woman wearing Gujuruti

Figure 3.36: Gujuruti

Figure 3.37: woman wearingGolkaru

Figure 3.38: Golkaru

Figure 3.39:Kantasu

g. Kantasu (hairclip)
Kantasu is a hairclip which is worn by the Koch
women. Kantasu is a porcupine's spike. Its main pur-
pose of wearing is for checking the warp yarns while
weaving.

The dresses and ornaments of Koch tribe both for men
and women are primitive. They wear their traditional
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garments in all the occasions like festivals, marriage
ceremony, death or condolence and during birth etc.

4. Conclusion
All the tribes of north eastern region of India have
their own distinct traditional costumes and ornaments.
Koches the minor tribe of Meghalaya and Assam also
have their own traditional costumes and beautiful or-
naments as their own identity. There dresses are beau-
tiful with variety of colour combinations incorporating
many motifs and designs and posse's rich tradition are
vanishing and leading to extinction.

This study will be helpful in preserving the traditional
weaving culture, costumes and ornaments of Koch tribe.
By taking inspiration fashion products can easily be
developed from these traditional costumes and tribal
people can earn a good amount of money from this
venture. Along with it, this will improve the economic
and social status of the people of Koch tribe. The
outcome of the study will help the artisans involved in
the activity, academicians and researchers as well as
planners, for formulation of policies and planning pro-

grammers to ensure a regular and a dependable supply
of different inputs needed for the improvement of this
art.
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1. Introduction
Indian textiles industry has a major presence in the
economic life of the country. Along with provid-ing
one of the basic necessities of life, the textile industry
also plays a crucial role in employment
generation, industrial output and export earnings of
the country. It contributes about 13% to the
country's export earnings and 14% to India's industrial
production. Branding is an important
parameter when it comes to marketing of textile com-
modities. Textiles brand associates with though-ts,
perceptions, feelings, images, beliefs, experiences and
attitudes that eventually links to the brand from the
experiential aspect. Brand image is a symbolic con-
struct created within the minds of people, consisting
of all the information and expectation associated with
a product. Quality is an important element that creates
a brand. Quality is defined as superiority or excel-
lence. By extension, perceived quality is defined as
consumer's judgment about a product overall excel-

lence and superiority [1]. The value for money and
expectations of the quality product are the aspects of
maintaining the au-thenticity of product. Branded gar-
ments are always preferred over non-branded garments
because the former offers superior quality. Textile
branding provides consumers assurances regarding the
quality. It reassures about a function or aesthetic val-
ues such as comfort, performance in use, handle etc.
for their purchase decisions. Consumers are an impor-
tant integral part of any business. Consumer behavior
is the decision making process which involves study
of how customers buy, what they buy, when they buy
and why they buy [2-4]. High quality consciousness,
brand consciousness, novelty or fashion consciousness,
recreational shopping consciousness, impulsiveness,
confusion from over choice, habitual and brand loyal
shopping consciousness are the approaches that con-
sumer may take while making a purchase decision [5].
The brand is the reason why consumers associate them-
selves with a company that creates and sustains the
attraction and desire for products [6]. In general the
people tend to stay faithful to brands that earn their
rational and ethical trust as well as their inner affec-
tion. Consumers can be misled due to some aspects
while purchasing a product, which makes consumer
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awareness very important. Awareness is the ability to
directly know and perceive, to feel, or to be conscious
of events, objects, thoughts, emotions, or sensory pat-
terns. Consumers should be aware about the product,
price, quality, brand, company and most important is
about their rights. Thus consumer awareness is the
understanding of the rights as a consumer concerning
about available products and services being marketed
and sold.

Awareness about environment has also found its place
in consumer's mind set. During the past decades, is-
sues such as environmental issues and social issues
have been considered by consumers while purchasing
products. Sustainability is observed for, which is often
paired with corporate social responsibilities, informed
purchasing decisions, and an emerging green orienta-
tion at some compa-nies. Eco-clothing and eco-fash-
ion supports designs which do not only cut, form and
drape but also the garment's social and environmental
impact, from the cultivation of its fibres to its use and
dis-posal. Purchasing an environmentally friendly cloth-
ing is a subset of environmental behaviour [7].

The main objectives of this survey have been to study
the impact of various factors like quality, cost, design,
comfort, ethical standards, branded and non-branded
clothing while consumer purchasing apparel and home
furnishing items. Also, the present study was conducted
to analyze the behavior of consumer's most preferred
clothing, shopping frequency, shopping preferences of
online, level of consciousness about various apparel
brands, awareness about eco-friendly angle of brand,
fictitious or fake brands and their expectations from
various clothing materials made from various fibres.

2. Materials and Methodology
2.1 Selection of method
The geographic area of study was Mumbai. For col-
lection of data, survey method was adopted. The sur-
vey was done in two ways viz., online survey by pre-
paring a Google form and sending by e-mail to con-
sumers, and face to face survey by visiting malls and
showrooms and contacting consumers. Questionnaire
was prepared and information was collected.

2.2 Selection of sample
In all 310 people under the age category of 15-70
years were approached to obtain information through
filling of the questionnaire. The samples were ran-
domly selected.

2.3 Data collection
The primary data was collected by gathering informa-
tion through questionnaire and secondary data was
collected from books, journals, magazines, research
papers, news reports and internet for analy-sis.

2.4 Analysis of data
The data from the response of the questionnaire was
filled directly into coding sheets by assigning numer-
als to the responses. This facilitates tabulation and
analysis of data which reflects the percen-tage of data.

3. Results and discussion
A survey was conducted to determine the awareness of
brands among the modern consumers.

Table 3.1: Gender

Options Responses (total 303) Percentage (%)
Male 174 57.4

Female 129 42.6

This survey included a questionnaire which was re-
sponded by 57.4% (174) males and 42.6% (129) fe-
males within 15 to 70 age group (refer table 3.1).

Table 3.2: Age group (in years)

Options Responses (total 301) Percentage (%)
15-25 194 64.5
26-35 55 18.3
36-50 41 13.6
51-70 11 3.7

Table 3.2 indicates (%) of respondents along with their
actual number and age group. All the working and
non-working class of the society underwent this sur-
vey, from teenagers, adults and retired people. People
within age group of 15 to 25 years, participated ac-
tively which included teenagers and youngsters. A sig-
nificant response was recorded from the respondents
in 26 to 35 years age group people, which was mainly
working professionals.
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The truth is, everyone is going to hurt you. You
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Table 3.3: Working status

Options Responses Percentage
(total 297)  (%)

Student 181 60.9
Employed 75 25.3

Self Employed 24 8.4
Retired 4 1.3

Unemployed 9 3
Other 3 1

Table 3.3 indicates major respondents, about 60.9%
(181) were students. Participation was good also from
employed people which counted 25.3% (75) and self-
employed which was 8.4% (24).

Table 3.4: Annual income range (approx.) in INR

Options Responses Percentage
(total 233)  (%)

< 1 lakh 93 39.9
1 lakh- 5 lakhs 88 37.8

5 lakhs- 10 lakhs 42 18
10 lakhs- 20 lakhs 8 3.4

Above 20 lakhs 2 0.9

People from all economic classes like higher class,
upper middle class and lower middle class
participated in the survey. Results indicate that family
income plays an important role in purchasing the prod-
ucts. The 39.9% (93) consumers had annual income
less than 1 lakh, 37.8% (88) having an-nual income in
the range of 1 to 5 lakhs, 18% (42) having income
range of 5 lakhs to 10 lakhs. Pur-chasing class here
significantly dominated by income group up to 5 lakhs
(refer table 3.4).

Table 3.5: Time interval for purchasing new garments

Options Responses Percentage
(total 300)  (%)

1-5 times a year 118 39.3
5-10 times a year 79 26.3

Once a month 60 20
2-3 times a month 28 9.3
4-7 times a month 6 2
8+ times a month 9 3

Majority of surveyed consumers about 39.3% (118)
bought a new clothing item one to five times a year.
Then followed 5 to 10 times group for 26.3% (79).
Also, limited number of people i.e. 2% (6) preferred
to buy clothing items 4 to 7 times a month and 3% (9)
bought clothing items more than 8 times a month. This
data informs that most of the people bought clothes
only during some occasions and almost once or twice
a month (refer table 3.5).

Table 3.6: Number of shirts/tops possessed by the
people in survey

Options Responses Percentage
(total 296)  (%)

Less than 6 49 16.6
6-12 96 32.4

12-20 62 20.9
More than 20 89 30.1

Table 3.6 indicates the 30.1 % (89) respondents had
more than 20 and another 20.9 % (62) had more than
12 shirts. Thus in spite of having good number of
shirts/tops, still they prefer to buy a new one.

Table 3.7: Number of trousers possessed

Options Responses Percentage
(total 290)  (%)

Less than 6 117 40.3
6-12 123 42.04

12-20 35 12.1
More than 20 15 5.2

Many people own fewer trousers as compared to shirts
and tops which is understandable due to higher life of
trousers. About 42.04% (123) had 6-12 trousers in their
wardrobe, and 40.3% (117) had less than six trousers.
This indicates the trousers is almost for every 2 to 3
shirts/tops (refer table 3.7).

Table 3.8: Number of shirts/tops not touched
for last 1 year.

Options Responses Percentage
(total 274)  (%)

More than 6 147 53.6
More than 10 40 14.6
More than 15 21 7.7

Other 66 24.1

OTHERS
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The 53.6% (147) responded that out of their shirts/
tops, more than 6 were not used now. In all 68.2%
(187) did not touch their 6 to 14 shirts/tops in last 1
year. Generally, clothes are not used when they get
worn out or too old. Also, shirts/tops are not touched
when they become out of fashion. 24.1% (66) respon-
dents responded with other option, which included
answers like none, 1, 2, and 5 etc. Some consumers
used all the shirts/tops; some did not fill the wardrobe
with unused clothes (refer table 3.8).

Table 3.9: Number of trousers not
touched in last 1 year.

Options Responses Percentage
(total 261)  (%)

More than 6 125 47.9
More than 10 21 8
More than 15 9 3.4

Other 106 40.6

The 47.9% (125) consumers did not touched more than
6 trousers in last year. In other words extent of trou-
sers being kept unused in far less than that of shirts/
tops (refer table 3.9).

Table 3.10: Number of shirts/tops customers are
planning to buy in future.

Options Responses Percentage
(total 287) (%)

Upto 3 97 33.8
3 to 6 103 35.9

6 to 12 70 24.4
Other 17 5.9

The 35.9% of consumers (103) wanted to buy 3 to 6
shirts/tops in future and 33.8% (103) consumers
planned to buy 3 to 6 shirts/tops; while 24.4% (70)
planned to buy 6 to 12 shirts/tops. In spite of having
many presently in use and unused clothes in wardrobe,
consumers still shaved tendency to buy new clothing
item (refer table 3.10).

Table 3.11: Number of trousers customers are plan-
ning to buy in future.

Options Responses Percentage
(total 291)  (%)

Upto 3 174 59.8
3 to 6 92 31.6
6 to 12 25 8.6

The 59.8% (174) consumers planned to buy upto 3
trousers, while 31.6% (92) planned to buy 3 to 6 trou-
sers and a very few, 8.6% (25) plan to buy 6 to 12
trousers. This data suggests that consumers tend to
buy more shirts/tops as compared to trousers, as seen
earlier. This is also because consumer could use 3-4
shirts/tops for any given trouser using mix-n-match
technique (refer table 3.11).

Table 3.12: Method preferred by the customers while
shopping clothes.

Options Responses Percentage
(total 294)  (%)

Always return to
the same shop 58 19.7
Try new shops 106 36.1

Search beforehand
for information

and then visit the
right store 52 17.7

Go to the shop
where there are
special offers 48 16.3

Order from online 28 9.5
Other 2 0.7

Most of the consumers, 36.1% (106) preferred to try
new shops every time while shopping, so that they
could get variety of clothes with various brands, qual-
ity and price. The 19.7% (58) consumers always re-
turned to the same shop for buying clothes as they
have loyalty the same brand and the quality that the
particular shop provides. Some consumers (17.7%)
collected the information about the store and its prod-
uct features prior to visiting it. The special offers and
sales also impressed to some consumers i.e. 16.3%
(48). However, 9.5% (28) people preferred to buy
online. People who were used to shop online, pre-
ferred that method as it facilitates quality purchase
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just a click away, without going to any retail store. In
other words the shopping method depended on every
individual (refer table 3.12).

Table 3.13: Source of information on current trends
and fashion.

Options Responses Percentage
(total 292)  (each out

of 100%)
Magazines 46 15.8
Television 111 38

Movies 43 14.7
Websites 126 43.2
Friends 166 56.8
Other 14 4.8

About 56.8% (166) of surveyed people got the infor-
mation about ongoing trends and fashion from their
friends, by seeing such products in use. 43.2% (126)
consumers were influenced by websites, while 38%
(111) were influenced by television commercials, which
provides them information about range of the prod-
ucts. In other words after friends websites and TV are
considered influencing me-dia. The fashion trends used
in movies and glitterati influenced 14.7% (43) con-
sumers (refer table 3.13).

Table 3.14: Important features for buying according
to the customers

Options Responses Percentage
(total 301) (each out

of 100%)
Fashion and trend 92 30.6

Brand 107 35.5
Quality 184 61.1
Comfort 156 51.8
Design 105 34.9

Cost 132 43.9

61.1% (184) consumers considered quality as an im-
portant feature of clothing, 51.8% (156) recorded in-
clination for comfort followed by 43.9% (132) re-
sponses for cost parameters. It can be concluded that
quality is the major parameter that consumers looked
for while shopping a clothing item. Comfort and cost
factors followed subsequently. Fashion trend was also
having significant influence (refer table 3.14).

Table 3.15: Preference of shopping.

Options Responses Percentage
(total 290)  (%)

Online 48 16.6
Visiting

showroom/mall 227 78.3
Other 15 5.2

About 78.3% (227) consumers preferred to shop by
visiting a mall or showroom rather that shopping online.
This is because by visiting showroom or mall, con-
sumers could buy a variety of products by looking at
them, taking feel of the cloth etc. Some also found
bargaining was the option there. About 16.6% (48)
consumers preferred to stay at home and buy online
(refer table 3.15).

Table 3.16: Did they stick to
shopping the same brand?

Options for Responses Percentage
the question (total 296)  (%)

Yes 90 30.4
No 206 69.6

About 69.6% (206) consumers did not stick to shop
the same brand, saying they preferred to try
variety of brands every time they shop a new clothing
item. 30.4% (90) consumers preferred to buy same
brand every time, being loyal to the brand (refer Table
3.16).

Table 3.17: Preference of branded Vs non-branded
clothes while shopping.

Options for Responses Percentage
the question  (total 295)  (%)

Branded 225 76.3
Non-branded 70 23.7

From the table 3.17, it can be elucidated that 76.3%
(225) consumers preferred branded clothes. Thus, it
means today consumers preferred branded clothes
because of the style, fits, comfort, quality and design
in comparison to non-branded clothes and quality as-
surance.

OTHERS
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Table 3.18: Did they use branded home furnishings?

Options for Responses Percentage
the question  (total 293)  (%)

Yes 159 54.3
No 134 45.7

About 54.3% (159) consumers preferred branded home
furnishing products in comparison to 45.7% (134) who
did not prefer branded home furnishing. Inclination to
buy branded home furnishing products also is valid in
these products (refer table 3.18).

Table 3.19: Which of the following home furnishing
brand did they like?

Options for Responses Percentage(each
the question  (total 265)  out of 100%)

Bombay Dyeing 144 54.3
D'décor 76 28.7
Fabindia 43 16.2
Weaves 23 8.7
Swayam 28 10.6

Other 29 10.9

The most of the consumers i.e. 54.3% (144) preferred
the brand "Bombay Dyeing" for buying home furnish-
ing items, followed by 28.7% (76) consumers preferred
"D'Decor". The brands like Fabindia, Swayam, and
Weaves were also preferred by some of the surveyed
consumers but it can be said that these brands are
emerging (refer table 3.19).

Table 3.20: Which clothing brand did they like?

Options for Responses Percentage (each
the question (total 293)  out of 100%)
Allen Solly 69 23.5

Shopper's Stop 73 24.9
AND 41 14

Max Fashion 62 21.2
Reliance Retail 26 8.9

Raymond 101 34.5
Siyaram 26 9.9

Marks and Spencer 34 11.6
Forever 21 45 15.4

Cotton King 62 21.2
Peter England 62 21.2

D & G 28 9.6
Tommy Hilfiger 51 17.4

Park Avenue 51 17.4
Other 31 10.6

Raymond and Aditya Birla Group were the most
favoured brands by the consumers with count of about
34.5% (101) followed by 24.9% (73) for Shopper's
Stop and 23.5% (69) for Allen Solly Max Fashion,
Cotton King and Peter England were equally liked,
while other brands are little less favoured (refer table
3.20).
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Table 3.21: What is the reason for choosing
a particular brand?

Options for Responses Percentage (each
the question (total 301)   out of 100%)

Brand Loyalty 97 32.2
Cost 97 32.2

Quality 216 71.8
Past experience 101 33.6

Outlook 50 16.6
Ethical standards

of Boards of
Directors of
that brand 12 4

Trusted
management 35 11.6

About 71.8% (216) responses said  quality as a factor
for choosing a specific brand, followed by 33.6% (101)
consumers preferred prior experience with the particu-
lar brand. Brand loyalty and cost also took the same
place in consumer's mind for purchasing a specific
brand with responses from 32.2 % (97) consumers
each. About 11.6% (35) people observed trusted man-
agement as a measure to buy a brand, while 4% (12)
consumers look at ethical standards of board of direc-
tors of the brand to buy it. Quality is the major com-
ponent looked at by the consumers (refer table 3.21).

Table 3.22: Did they look at the composition and care
label of garments while purchasing it?

Options for Responses Percentage
the question  (total 294)  (%)

Yes 211 71.8
No 83 28.2

About 71.8% (211) consumers observed the composi-
tion and care label while purchasing clothing item while
28.2% (83) consumers did not. The majority of the
consumers are thus aware about what they want to buy
(refer table 3.22).

Table 3.23: What is the expected amount they would
like to spend on branded clothing?

Options for Responses Percentage
the question  (total 297)  (%)

< 1000 84 28.3
1000-2500 152 51.2
2500-5000 49 19.5

Above 5000 12 4

Only 4% consumers can spend more than Rs 5000 for
branded apparel. Majority 51.2% (152) con-sumers
don't mind to pay Rs 1000 to 2500, for a branded item.
However 28.3% (84) had an inclina-tion to pay less
than Rs 1000. In other words quite a significant num-
ber is conscious that they have to sell out more than
Rs 1000 to 5000 and above for branded clothing (refer
table 3.23).

Table 3.24: Did they know what eco-friendly angle of
the brand is?

Options for Responses Percentage
the question (total 298)  (%)

Yes 149 50
No 149 50

Only about 50% (149) consumers did know about eco-
friendly angle of a brand, while other 50% (149) re-
spondents did not have knowledge about it (refer table
3.24).

Table 3.25: Did they consider the effect of manufac-
turing clothes on environment as a consumer?

Options for Responses Percentage
the question  (total 295)  (%)

Yes 180 61
No 115 39

When explained about textile manufacturing processes,
majority i.e. 61% (180) respondents
considered the effect of manufacturing clothes on the
environment, while 39% (115) did not (refer table 3.25).
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Table 3.26: Did they favour textile garments more if
they are 'green' products (e.g. eco-friendly that is not
hampering the environment when produced)?

Options for Responses Percentage
the question  (total 294)  (%)

Yes 153 52
Somewhat 106 36.1

No 35 11.9

About 52 % (153) consumers confidently prefer 'green'
textile garment where as 36.1 % (106)
respondents were uncertain about it. About 11.9 %
(35) consumers did not have interest in buying the
'green' garment. Therefore, we can say only 50% con-
sumers are concerned about harmful effects of con-
ventional textile manufacturing processes on the envi-
ronment and hence prefer to buy 'eco-friendly'
apparels(refer table 3.26).

Table 3.27: Are they ready to pay little extra price for
eco-friendly products?

Options for Responses Percentage
the question  (total 296)  (%)

Yes 133 44.9
No 39 13.2

5% more 92 31.1
10% more 29 9.8
20% more 3 1

Considering the adverse effects of textile manufactur-
ing on environment, 44.9% (133) consumers showed
interest in buying eco-friendly products at premium.
Of them 31.1% (92) respondents were ready pay 5%
extra, where as 9.8% (29) were willing to pay 10%
extra premium (refer table 3.27).

Table 3.28: Which product from the
following would they choose?

Options for Responses Percentage
the question (total 294)  (%)

Cost effective,
but not

eco-friendly 19 6.05
Eco-friendly

but expensive 42 14.3
Reasonably priced

and also
eco-friendly 226 76.9
High priced

and eco-friendly 7 2.4

About 76.9% (226) consumers obviously responded
that they preferred to buy eco-friendly items in a rea-
sonable price, clearly indicating their readiness to pay
little extra premium (refer table 3.28).

Table 3.29: Did they prefer buying eco-friendly
clothing with brand name?

Options for Responses Percentage
the question  (total 294)  (%)

Yes 234 76.9
No 60 20.4

A vast majority 76.9 % (234) consumers would like to
buy eco-friendly products with brand name (refer table
3.29).

Table 3.30: Were they aware of fictitious or fake
brands (i.e. big companies logos are used, although

product is made somewhere else)?

Options for Responses Percentage
the question  (total 288)  (%)

Yes 179 62.2
No 109 37.8

About 62.2 % (179) consumers are aware about fake
or fictitious brands while 37.8 % (109) con-sumers did
not have any idea about the concept. The consumers,
who did not know the concept, were
explained (refer table 3.30).
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Table 3.31: How do they avoid buying
fictitious brands?

Options for Responses Percentage
the question (total 282)  (%)
Buying the

product
from mall 73 25.9
Buying the

product from
company

showroom 85 30.1
By experience 120 42.6

Other 4 1.4

Avoiding the purchase of fake brands is the vital as-
pect while shopping the textile product. Clothing market
is excessively attacked by counterfeiting. The consumer
awareness plays an important role while avoiding the
fake market. However, 42.6 % (120) consumers rely
on the experience about the fabric while avoiding fake
brands, where as 30.1 % (85) consumers consider
buying a product from company showroom as a de-
fending way to avoid the purchase of fictitious brands.
25.9 % (73) respondents preferred to buy a product
from mall. Hence, people tend to avoid purchase of
fictitious brands by some or the other way, in order to
avoid being cheated (refer table 3.31).

Table 3.32: As consumers, what were their expecta-
tions from polyester clothing?

Options for Responses Percentage (each
the question  (total 280)  out of 100%)

Soft 168 60
Stiff 21 7.5

Wrinkling 14 5
Non-wrinkling 100 35.7
Durable and

strong 133 47.5
Warm 28 10
Cool 97 34.6
Other 4 1.4

About 60% (168) consumers expected that  the poly-
ester clothing to be soft, while 47.5% (133) people
expected it to be durable and strong and 35.7% (100)
wanted it to be non-wrinkling (refer table 3.32).

Table 3.33: As consumers, what were their expecta-
tions from silk clothing?

Options for Responses Percentage (each
the question  (total 281)  out of 100%)

Soft 214 76.2
Stiff 21 7.5

Wrinkling 19 6.8
Non-wrinkling 69 24.6
Durable and

strong 93 33.1
Warm 25 8.9
Cool 82 29.2
Other 3 1.1

Silk was expected to be soft by majority 76.2% (214)
consumers and 33.1% (93) consumers, ex-pected to be
durable and strong. 24.6% (69) wanted silk to be non-
wrinkling, while 29.2% (82) wanted it to be cool (re-
fer table 3.33).

Table 3.34:  As consumers, what were their expecta-
tions from wool clothing?

Options for Responses Percentage (each
the question  (total 282)   out of 100%)

Soft 166 58.9
Stiff 19 6.7

Wrinkling 11 3.9
Non-wrinkling 47 16.7
Durable and

strong 101 35.8
Warm 176 62.4
Cool 32 11.3

About 62.4% (176) consumers expected wool to be
warm (which is correct choice), followed by 58.9%
(166) wanted it to be soft. About 35.8% (101) con-
sumers replied that they expected wool to be durable
and strong (refer table 3.34).
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Table 3.35: As consumer, what were their expectations
from blended clothing?

Options for Responses Percentage (each
the question  (total 274)  out of 100%)

Soft 156 56.9
Stiff 48 17.5

Wrinkling 14 5.1
Non-wrinkling 79 28.8
Durable and

strong 126 46
Warm 36 13.1
Cool 87 31.8

About 56.9% (156) consumers expected blended cloth-
ing to be soft, followed by 46% (126) con-sumers
wanted it to be durable and strong. 31.8% (87) sur-
veyed consumers expected blended fabric to be cool
and 28.8% (79) people wanted it to be non-wrinkling.
Majority of consumers expected softness in blended
clothing, where as non-wrinkling and coolness were
also expected at the second-ary level (refer table 3.35).

4. Conclusion
The consumers tend to purchase a new clothing items
quite frequently. The results of the study indi-cate that
quality is the most important attribute of apparel from
consumers point of view. Then fol-low comfort, cost
and brand factors. There seemed to be existing the
relationship between age and style as well as age and
brand. This will have implications on manufacturer
who is targeting a partic-ular age group. The modern
consumers prefer branded over non-branded apparels
and home furnish-ing items. But they do not stick to
same shops or the same brand. They choose the spe-
cific brand ob-serving its quality, comfort, cost and
fashion trend. They also look at the composition and
the care label while purchasing a textile material. Half
of the surveyed consumers were unaware of the eco-
friendly angle of the brand, but when explained, con-
sumers were ready to buy the 'green' or 'eco-friendly'

textile material by paying extra 5 to 10 % of price.
They want to avoid buying fictitious brands by using
their purchasing experience. The consumers expect
softness, durability and strength from polyester, silk
and blended clothing, while they want softness and
warmth from wool clothing. This indicates that con-
sumers prefer to buy a clothing item if it is softer,
comfortable and skin friend-ly. The information gained
from this survey will help apparel manufacturers and
retailers to under-stand selection criteria of consumers
while purchasing apparel.

References

1. Zeithaml, V. A., Consumer perceptions of price,
quality, and value: a means-end model and syn-
thesis of evidence. The Journal of marketing, 2-
22, (1988).

2. Teli, M. D., Valia, S. & Pandit, P., Road map for
Indian textile and apparel industry. Textile value
chain, 3(3), 14-17, (2014).

3. Teli, M. D., Valia, S., & Venkatram, S. Branded or
non-branded garments? A study on consumers pref-
erence. Journal of the textile association, 74(5),
298-302, (2014).

4. Ojha, S., & Pareek, S. A., study of attributes and
buying behaviour of college going girls towards
jeans. Journal of the textile association, 75(2), 429-
433 (2015).

5. De Mattos, C., Salciuviene, L., Auruskeviciene,
V., & Juneja, G., What are decision making styles
for international apparel brands in a large emerg-
ing market? Procedia-Social and Behavioral Sci-
ences, 213, 683-686 (2015).

6.  Jin Gam, H., Are fashion-conscious consumers
more likely to adopt eco-friendly clothing? Jour-
nal of Fashion Marketing and Management: An
International Journal, 15(2), 178-193(2011).

7.  Joy, A., Sherry Jr, J. F., Venkatesh, A., Wang, J.,
& Chan, R., Fast fashion, sustainability, and the
ethical appeal of luxury brands. Fashion Theory,
16(3), 273-295(2012).

❑ ❑ ❑

OTHERS

We promote your business
to the right target

Visit : wwwtextileassociationindia.org



May - June 2016 43

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

Abstract
Essence of the Sun Tzu Techniques of war, relevance to Business
Strategy:-

A. Important:-
In whatever profession we are, this article shall prove to be very useful for
us. Hence I recommend, please read the article fully. After each sentence,
stop, and correlate with your business, trade, art, profession, etc. you shall
find it very interesting and practical. This shall substantially help you to
find solutions and grow. Wonderful teachings by Sun Tzu from his war
experience.

Business has become very competitive. To survive and grow, various
management techniques are available and adopted. Sun Tzu Strategy to
manage the business world is based on the art of war and winning the
battles. This is unique management technique but practical. Sun Tzu was
Chinese General with success track record. He simulated war techniques
with business world. The war strategies were recommended to remain
successful in the business on continuous basis. The strategies are relevant
to all the operations like manufacturing, marketing and finance. In fact, in
many known institutions like NUS, Singapore, Sun Tzu strategy is included
in the marketing management programmes.

The focus is concentrated on the discipline, clear communication and
cascading down the level, speed, reaching the battlefield before the enemy,
team building, new ways and techniques, rewards and punishment,
motivation, behaving like soldiers to respond to the changing needs.

Mr. V. K. Gupta is Textile Graduate
of 1966 from T.I.T. Bhiwani; TEP
(General Management) from The
Darden Graduate School of
Business Administration,
University Of Virginia, USA ;
Quality Management from Japan.
He headed the Operations of J.K.
Synthetics, Modipon, Baroda
Rayon; Process & Quality Control
of Swadeshi Polytex Ltd., JCT Mills
Phagwara. Technical Adviser,
JCTNylon, Hoshiarpur.

Mr. Gupta is presently Technical
Adviser to Century Enka Ltd. &
Century Rayon. And also is a
Director on the board of Eurotex
Industries and exports Ltd.

E-mail kumargvinod@yahoo.com

V. K. Gupta

Business world is like a Battle field,
Win it through Sun Tzu Strategy

V. K. Gupta,

Consultant, Industrial Operations and Systems.
Technical Adviser, Century Enka Ltd. and Century Rayon
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B. Introduction:-
A Story from the life of Sun Tzu:-
Sun Tzu was native of CH'i and Chinese General.
Impressed with his success stories, king Ho-lu called
Sun Tzu &told him to conduct experiment in control
of the movement of troops, using women. Sun Tzu
accepted. The king sent hundred and eighty beautiful
women for the task.

Sun Tzu divided them into two companies and deputed
King's two favourite concubines as commanders. He
instructed them, how to hold halberds. He asked them,
where the heart is, and where the right and left hands
and back are.

The women said, we know.
He said, when I give the order: Front", face in the
direction of the heart; when I say" Left", face forward
the left hand; when I say "Right" towards right ;when
I say "rear", face in the direction of your backs.

The women said, 'we understood'.

When these regulations were announced, the
executioner's weapons were arranged.

Sun Tzu gave the orders three times  and explained
five times, after which he beat on the drum the signal,
"Face Right". The women all roared with laughter.

Sun Tzu said, 'if regulations are not clear and orders
not thoroughly explained, it is the commander's fault.
He then repeated the orders three times and explained
five times, and gave the drum signal to face to the left.
The women again burst into laughter.

Sun Tzu said, 'If instructions are not clear and
commands not explicit, it is commander's fault. But
when they have been made clear and are not carried
out in accordance with military law, it is a crime on
the part of the officers. He ordered, Commanders of
the right and left ranks to be beheaded. The King of
Wu, who was reviewing the proceedings, from his
terrace, saw that his two beloved concubines were about
to be executed. He was terrified and hurriedly sent an
aide with this message, 'I already know that the general
is able to employ troops.

Without these two concubines my food will not taste
sweet. It is my desire that they be not executed. Sun
Tzu replied: Your servant has already received your
appointment as Commander and when the commander
is at the head of the army, he need not accept all the
sovereign's orders. Consequently he ordered that the
two women who had commanded the ranks be executed

as an example. He then used next seniors as company
commanders.

Thereupon he repeated the signals on the drum, and
the women faced left, right, to the front, to rear, knelt
and rose all in strict accordance with the prescribed
drill. They did not dare to make the slightest noise.
Sun Tzu then sent a messenger to the king and informed
him: The troops are now in good order. The king may
come to review and inspect them. They may be
employed as the king desires, even to the extent of
going through fire and water. Sun Tzu gained valuable
experience from the war and then compared with the
business world. Book, 'Sun Tzu the art of war' was
written to indicate the strategy to win.

C. The SUN Tzu Art of war and principles to win:
Sun Tzu gained valuable experience from the war and
then compared with the business world. Book, 'Sun
Tzu the art of war' was written to indicate the strategy
to win.

Simulate (imagine) Business/Trade with the war
principles:- While reading the text, just start imagining
and convert and simulate each sentence with your trade/
business/profession.

1. Business and War:-
◆ Be Swift as the wind
◆ Calmly majestic as the forest
◆ Plundering like fire.
◆ Steady as the Mountains.

When the general regards his men like infants, they
will be willing to follow him through thick and thin.
When he treats them like his beloved sons, they will
be willing to support him unto death.

Any army may suffer from flight, insubordination,
collapse, ruin, disorganisation and rout. These six
calamities are not attributed to natural causes. They
are due to the faults of the general.

The fate of a company depends heavily on the CEO's
decisions. A wrong decision could jeopardise the
interests of his company, his employees, and the
shareholders. However, he must still be decisive and
bold in planning, executing and managing. In this way,
he can increase the chance of success.

The general who advances without seeking personal
fame and glory, who retreats without fear of being
punished, but whose main concern is for the welfare
of the people and the interests of the sovereign, is the
precious gem of the state.

TEXPERIENCE



May - June 2016 45

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

If CEO wants his employees to work hard, he must
work right beside them. If he decrees a pay cut, he
should be the first to reduce his salary. In this way, he
will inspire his subordinates.

3. TO PLAN WITH SKILL:
War is a matter of vital importance to the State. It
concerns the lives and deaths of the people; and affects
the survival or demise of the State. It must be
thoroughly studied.

He who has a thorough knowledge of himself and the
enemy is bound to win in all battles. He who knows
himself but not the enemy has only an even chance of
winning. He who knows not himself and the enemy is
bound to perish in all battles.

Sun Tzu advocated eight comprehensive factors :
◆ Moral influence of the ruler
◆ Ability of the general
◆ Advantages of climate
◆ Advantages of terrain
◆ Execution of laws and instructions
◆ Numerical strengths of troops
◆ Training of officers and men
◆ Administration of rewards and punishments

The strength of an army does not depend on large
forces. Do not advance basing on sheer numbers.

4. BE SWIFT, BE SURE:
◆ Speed is the essence of war. Capitalise on the

unpreparedness of the enemy. Act like a falcon.

◆ When the strike of the falcon breaks the body of
its prey, it is because of correct timing.

◆ Generally those who reach and occupy the
battleground early will have time to rest and wait
for the enemy. Those who arrive at the
battleground late will have to rush into action
when they are already tired and exhausted.

◆ When torrential water pushes boulders, it is
because of its momentum.

◆ When victory is long delayed, the order and
morale of the army will be depressed.

◆ When the siege of the city is prolonged, the army
will be exhausted.

◆ When the army engages in protracted campaigns,
the resources of the state will be impoverished.

◆ One must not enter into any alliance with the
rules of neighbouring states without knowing their

military motives and designs. One must not move
troops without being familiar with the conditions
of mountains, forests, dangerous passes, swamps,
marshes and so on.

◆ Know your enemy, know yourself and your victory
will not be threatened.

◆ Know the terrain, know the weather and your
victory will be complete.

5. DECEPITION:
◆ War is based on deception. Whether to concentrate

or divide the forces, or when changes should be
made to gain advantages, must depend on the
circumstances.

◆ Offer the enemy a bait to lure him, when he is in
disorder, strike him.

◆ When capable feign incapability; when active,
feign inactivity. When near to the object, feign
that you are for away; when far away, make it
appear that you are near.

◆ In the beginning of battle, be as shy as a young
maiden to entice the enemy and lower his
defences. When the battle progresses, be as swift
as a hare so as to catch the unpreparedness of the
enemy.

◆ To feign confusion, one must possess discipline;
to feign cowardice, one must possess courage to
feign weakness, one must possess superiority of
forces.

◆ The victories won by a master of war never gain
him reputation for wisdom or courage.

◆ He who knows how to use the direct and indirect
approaches will win. Such is the art of
manoeuvring.

6. TO SPY OR NOT TO SPY :
◆ The reason why the enlightened ruler and the

wise general are able to conquer the enemy
whenever they lead the army, and to achieve
victories that surpass those of others is because
of foreknowledge.

◆ There are five types of secret agents that can be
used. They are local agents, inside agents, double
agents, doomed agents and living agents.

◆ Among all military matters, none can be compared
to the intimate relations to be maintained with
spies: none can be more liberally rewarded than

TEXPERIENCE
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spies: and none can be more secretive than matters
pertaining espionage.

◆ Generally, before attacking any army, occupying
any city, and killing any enemy's personnel, it is
necessary to gather information such as the names
of the commanding general, his attendances, aids-
de-camp, gatekeepers and bodyguards. Spies must
be instructed to gather such information in detail.

◆ When war actions are decided upon, block all
possible passages of communications and prohibit
any dialogue with emissaries.

7. ATTACK :
◆ Besiege cities only when there are no other

alternatives.

◆ In ancient times, those skilful in warfare first made
themselves invulnerable before awaiting for
opportunities to defeat the enemy.

◆ Invincibility in defence of victory depends on the
enemy. If follows that those skilled in warfare
can make themselves invincible but cannot cause
the enemy to be vulnerable.

◆ Those who can win must attack when one's forces
are abundant.

◆ To survive in a competitive world, a company
cannot just defend, but should attack as well.

8. ON THE OFFENSIVE:
◆ The highest form of general ship is to attack the

enemy's strategy:
The next best policy is to disrupt his alliances
The next policy is to attack his enemy
The worst policy of all is to besiege walled cities
Besiege cities only when there are no other
alternatives

◆ To win a hundred victories in a hundred battles is
not the hallmark of skill.

◆ The acme of skill is to subdue the enemy without
even fighting.

◆ Your aim is to capture all states intact. Thus yours
forces are not worn out and your victory can be
complete. This is the crux of offensive strategy.

◆ And the aim in war is to win profitably.

Observe:
Do not move unless there are definite advantages to be
gained.

◆ The bottom line is, gained must exceed costs of
waging a war.

◆ When outnumbering the enemy ten to one,
surround him.

◆ When five to one attack him.

◆ When double his strength, divide him.

◆ When evenly matched, you may choose to fight

◆ When slightly weaker, be capable of withdrawing.

◆ When greatly inferior to the enemy, avoid
engaging him.

9. BATTLEFIELD:
◆ Generally, those who reach and occupy the

battleground early will have time to rest and wait
for the enemy. Those who arrive at the
battleground late will have to rush into action
when they are already tired and exhausted.

◆ Those who are skilled in warfare will always bring
the enemy to where they want to fight, and are
not brought there by the enemy.

◆ To be certain to succeed in what you attack is to
attack a place where the enemy does not defend
or where defence is weak.

◆ Do not attack the retreating forces: otherwise they
will fight till death.

◆ By inflicting damage and placing obstacles, one
can prevent the enemy from going to places that
he wants to reach.

◆ The strength of an army does not depend on large
forces, but their skills and capabilities.

10. IN CONTROL :
◆ Each battleground would dictate a different

strategy.

◆ Sun Tzu said:

◆ In dispersive ground, do not fight.

◆ Do not allow your formations to become
separated.

◆ Pay strict attention to the defence.

◆ Be the first to occupy the higher and sunny
positions that are convenient to your supply routes
so as to gain advantage in battle.

❑ ❑ ❑
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1. Introduction
The blood vessels or the vascular system form an
indispensible part of the cardiovascular system that is
the crucial part of the human body responsible for the
transport of the nutrients and oxygen and waste mate-
rials throughout the body. A diseased blood vessel can
lead to the death of the person. The vascular diseases
are mostly treated by using an autologous graft (blood
vessel from patient's body). However, about 20-30%
of patients do not have adequately sized vein or artery
to perform the surgery. The use of autografts and al-
lografts is also limited due to the lack of tissue donors,
previous harvesting or anatomical variability. Also
inflammation, calcification and short life span are the
additional drawbacks of using the allografts and xe-
nografts. Tissue engineering has given a new approach
to address the shortcoming by engineering vascular
grafts. In this approach, the cells are seeded or encap-
sulated in scaffolds fabricated from a biodegradable
polymer. In tissue engineering, it is anticipated that
cells produce extracellular matrix (ECM) while the
polymer is degraded, gradually creating the intended
tissue.

Advantages of tissue engineered vascular grafts
(TEVG)
The engineered vascular grafts have lower incidences
of infectious complications than other grafts. It also

does not show of generation of the immune response.
The TEVG has long term patency than other tissue
grafts as conduit. It shows higher withstanding dura-
tion towards degradation. The TEVGs also maintain
adequate suture strength and is suturable. It retains
ability to remodel as a functional tissue. The crucial
property of maintenance of the response to physiologic
stimuli towards antithrombotic blood-contacting sur-
face porosity that precludes leakage of contents but
allows for cellular migration/seeding durability and
mechanical strength are displayed by the TEVGs. The
TEVGs are also cost effective and readily available
for use.

2. Critical requirements of tissue engineered vascu-
lar graft
The engineered vascular scaffold should show the
important properties of mimicking the natural Extra-
cellular Matrix (ECM) architecture. Additionally, the
mechanical properties, adhesive ligands, growth factor
presentation, transport and degradation kinetics of the
materials used for the scaffold should mimic the rel-
evant ECM environment. It must not elicit a foreign
body response and must provide both the appropriate
surface chemistry for cell attachment and the optimum
pore size for cellular in-growth. In addition, the scaf-
fold must encourage and promote cell invasion and
remodeling of the scaffold and must possess adequate

The series of chapters under the title, 'Textile scaffolds in Tissue Engineering' are being published in the
Journal of Textile Association which cover the role of textiles for various scaffolds, the type and form of
materials used for making scaffolds, application of these scaffolds for recovery of various organs and the
scope of textile technology in tissue engineering scaffolds in future.
This series is written primarily as an introductory text for an audience comprised of those interested or
already working in, textile related areas, who wish to acquire broad knowledge of tissue engineering scaffolds
and the application of textiles in it.
In the previous chapter, the readers were given the complete picture of the aspects of medical scaffolding in
dentistry. The crucial requirements for manufacturing of these scaffolds, the biomaterials in use and the
fabrication techniques were discussed in the chapter. The research carried out in this field of tissue engineer-
ing and the materials available commercially were also covered.
In the present chapter, the use of textile technology for the tissue engineering of the various blood vessels with
a focus on the cardiovascular tissue engineering is put forth. The uses of the different techniques for the
preparations of different vascular tissues of the body are also covered in this chapter. The critical require-
ments for the use of scaffolds for vascular tissue engineering and the biomaterials that can be used are also
discussed briefly in the chapter. The new technologies that is been currently researched for the manufacturing
of vascular scaffolds are also mentioned in the chapter.

Chapter 12: Textile Scaffolds for Vascular Tissue Recovery
and Regeneration

Pallavi Madiwale, Mrs. Rachana Shukla, Dr. R V Adivarekar

TEXNOTE
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mechanical strength to perform its function upon im-
plantation. Materials for vascular replacements should
be biomimetic in such a way that they should be resis-
tant to thrombosis, inflammation, and neo-intimal pro-
liferation. The tissue-engineering scaffold serves as a
bridge, guiding cell-mediated remodeling to reproduce
the structure and organization. The tensile properties
are one of the fundamental factors which are neces-
sary to evaluate scaffolds for vascular tissue-engineer-
ing applications. In particular, the tensile strength of
scaffolds is the most important element for successful
implementation of vascular graft, because the grafts
should have adequate strength to withstand the exces-
sive dilation when subjected to pulsatile pressures
during implantation and should have complete resis-
tance to rupture. In addition, adequate elasticity is
crucial to withstand cyclic loading in which no dila-
tion occurs in constructs within a month of in vitro
cyclic loading within physiological ranges.

It is crucial that TEVG becomes an integral part and
is completely absorbed with the adjacent blood ves-
sels. Biocompatibility and bioactivity are also the pri-
mary requirements for engineering vascular grafts. The
engineered vascular graft should be compatible with
the adjacent host vessel and should be able to create
an antithrombotic lumen atmosphere. The characteris-
tics of the native vessels are expected to be gradually
acquired by the TEVG through remodeling, repair and
growth upon implantation however the scaffold should
be able to withhold the mechanical characteristics. It
is also important that the implanted vascular grafts
allow for regeneration of arterial tissues. The uni-axial
strength of the scaffold should be in alignment of the
blood vessel that the scaffold support. The safety, ef-
ficacy, purity and identity of biomaterials in the engi-

neering, design of products and the FDA approval are
also to be considered while designing a TEVG.

3. Biomaterials in vascular tissue engineering
Scaffolds for vascular tissue engineering are manufac-
tured from different materials and can be broadly cat-
egorized in biological, polymer-based and cell self-
assembled scaffolds. As per the requirements of the
scaffolds the physical, chemical, and biological prop-
erties are varied by using modification in materials
and their application is studied to further understand
the molecular mechanism of the cell material interac-
tion.

The design of materials used for TEVG is continu-
ously evolving from the focus of the long term im-
plants to temporary resorbable implants that support
tissue regeneration. The material modifications are
being studied by the researchers through designing
different chemistries and processing methodologies that
control material behaviour and bioactivity, while main-
taining biocompatibility in vivo.

Vascular engineering requirements show that the elas-
tomers have very high significance due to their higher
degree of compliance with the surrounding environ-
ment and ease of processing ability into the required
shape. The integration of the elastic materials within
the body is easier, it does not generate immunological
response thus promoting repair and further avoid the
adverse physiological responses seen in rigid alterna-
tives that often disrupt tissue function.

The various materials, nature of the materials, the
method of their synthesis, properties and the important
applications are covered in the table given below;
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Name of the Nature Method of Synthesis Properties Application
Material
Poly
(e-caprolactone)
(PCL)

Poly (glycerol
sebacate) (PGS)

Polyurethane
(PUs)

Collagen

Silk fibers

Elastin

Synthetic

Synthetic

Synthetic

Natural

Natural

Natural

Ring opening polymerisation using a
catalyst or free radical Precursors: e-
caprolactone or 2-methylene-2, 3-
dioxepane

Two-step process of poly-condensa-
tion followed by cross linking; Pre-
cursors glycerol and sebacic acid

Poly-addition of long chain polyols,
di-isocyanates or tri-isocyanates com-
bined with a short chain extender to
increase mechanical strength

usually obtained by harvesting animal
tissues, which are purified and treated
with stabilizing agents such as glut-
araldehyde (GA) to control
degradability

Silk fibers originating from B. mori
are madeup of a fibroin component
encased within an adhesive sericin
coat.

Elastin gene is synthesized by vascu-
lar smooth muscle cells and secreted
as a tropoelastin monomer which is
cross-linked and organized into elas-
tin polymers

Hydrophobic, semi-crystalline
polymer, highly miscible, ease of
processability, favourable  rheo-
logical and viscoelastic properties,
slow degradation rate (2-3 years),
relatively low cost of production
and FDA approval

Thermoset elastomeric properties,
biocompatibility, favourable deg-
radation characteristics - surface
degradation due to cleavage of es-
ter linkages, can be processed into
a range of forms such as thin films
or electrospun constructs, gradual
loss of mechanical strength, ex-
hibit a wide range of mechanical
and cell interactive behaviours

higher mechanical strength, high
elasticity, biocompatibility, a 3D
cross-linked structure can be pro-
duced

High resilience, reversible defor-
mation, high Young's modulus

Hydrophobic, excellent mechani-
cal property. good biocom-
patibility, water based processing,
biodegradability, anti-thrombotic
surface with good resistance to
high shear stress and blood flow
pressure, support the intercellular
contact in endothelial cells and the
presence of easy accessible chemi-
cal groups for functional modifi-
cations.

High stability, excellent blood
compatibility, amenable to many
production techniques, cell-inter-
active properties in harsh condi-
tions

Increasingly used in combination with
other polymers destined for vascular
use e.g. 50:50 Poly-Lactide-
Caprolactone copolymer was success-
fully melt-spun and electrospun to form
individual and combined porous tubu-
lar scaffolds the two-layered tubular
scaffold containing both fine
electrospun and thicker melt-spun fi-
bers will facilitate the formation of
distinctive endothelial and smooth
muscle tissue layers,

Tubular scaffolds were prepared using
salt leaching method. Also, blend of
PFC mats with collagen: fibroin: PGS
at a ratio of 4.5:4.5:1 were prepared
and utilised as heart valve tissue.

Thin patterned film cardiac patches
have been produced that support cardio
myocyte attachment and growth , ap-
plied to the construction of various
small diameter vascular conduits

Femoral artery repair and peripheral
bypass, collagen-based cardiac patches
derived from bovine pericardium
(CardioCel) have allowed for the de-
livery of mesenchymal stem cells
(MSC) in human patients for cardiac
repair

There has been a successful attempt to
fabricate a tubular ~3 mm blood ves-
sel from silk with a thickness of 0.15
mm having an average tensile strength
of 2.42 MPa. The burst strength of
silk tubular vessels is found to be 811
mm Hg compared to 1800 mm Hg of
the gold standard saphenous veins. The
implantation of vascular graft of silk
fibroin composites of B. mori and
transgenic silkworm into rat abdomi-
nal aorta results excellent patency (ca.
85%) after a year.  Composites of silk
fibroin and human-like-collagen or
double-raschel knitted silk-poly (eth-
ylene glycol diglycold-iglycidyl ether)
are successfully used to develop vas-
cular constructs.

The Elastin fibres are electrospun with
Collagen and cross linked with Glut-
araldehyde cell growth of human aor-
tic smooth muscles is studied, cardio-
vascular patches fabricated from
tropoelastin mimic cardiac tissue are
able to support cardiomyocyte align-
ment and function

TEXNOTE
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4. Fabrication Techniques for Vascular tissue scaf-
folds
The below is the list of the different techniques that
are used researched up on for manufacturing of TEVGs.
◆ Gas foaming
◆ Salt leaching
◆ Phase separation
◆ Freeze drying
◆ Electro spinning
◆ 3D printing
For the fabrication of vascular scaffolds the important
techniques that are been utilized include molecular self-
assembly, hydrogels, solvent casting-particulate leach-
ing technique, thermally induced phase separation and
the electrospinning process. Since blood vessels have
a very peculiar characteristics of having a robust but
porous structure, the technique of electrospinning is
being focused by the researchers for the fabrication of
TEVGs. The most important characteristic of
electrospun scaffold is that, it has higher potential of
imitating the  extra cellular matrix (ECM) surrounding
the vascular tissues due to the nano/micro scale fibres
of the scaffold which helps in creating the micro en-
vironment of the natural ECM.

As seen in the previous text the selection of the ma-
terials for fabrication of scaffold is done according to
the similitude observed between the requirements of
the TEVG and the biomaterials chosen for the fabrica-
tion. Similarly, the fabrication strategies are modified
by the researchers for the design of the TEVGs ac-
cording to the clinical requirements such as overall
size and shape, surface morphology, porosity, mechani-
cal profile, and degradation rate. The methods used
for the fabrication of the vascular scaffolds can be
categorized in to three: (1) physical methods, (2) rapid
prototyping, and (3) textile methods. Phase separation,
gas foaming, freeze-drying, solvent casting, particu-
late leaching, thermal processing and molding are the
methods which can be categorized as physical meth-
ods of fabrication of TEVGs. Rapid prototyping meth-
ods comprise technologies such as 3D printing,
stereolithography, selective laser sintering, 3D shape
deposition manufacturing, fused deposition modeling,
and electrospinning. The vascular scaffolds can also
be prepared by the traditional textile methods, includ-
ing wet, dry, or melt spinning, nonwoven bonding,
weaving, knitting or braiding.

The studies have reported gel spinning technique as a
technique to fabricate a fibrous tubular scaffold hav-
ing high mechanical strength and elasticity. The ben-

efits of the techniques are that, it Additionally the
important discovery of the fabrication of scaffolds is
self-assembling scaffolds which constitute of in situ
peptide-based hydrogel constructs. The curing of the
hydrogel occurs in situ to produce bio-mimetic scaf-
fold constructs.

5. Current Research Scenario
In research there are two approaches that are being
employed by the scientists for the successful imple-
mentation of TEVGs; bottom-up and top-down ap-
proach. The bottom-up approach usually employs im-
plantation of pre-cultured cells and synthetic scaffold
complexes into the defect area. The cells or source,
generally isolated from host target tissues, are expanded
in vitro and pre-seeded into the scaffold to provide a
porous three-dimensional structure that accommodate
the seeded cells and form extracellular matrix. Subse-
quently multiple methods such as cell aggregation,
micro-fabrication, cell sheeting, and cell printing are
utilized in generating modular tissues. They are then
assembled through random assembly, stacking of cell
sheets, or directed assembly into engineered tissues
with specific micro architectural features. Thereafter,
the engineered tissue is transplanted into the defected
area. Therefore, this approach allows scientists to finely
transform the nanostructure of materials by balancing
polymer degradation rates with the extracellular ma-
trix (ECM) production and cellular infiltration which
causes the increased cell binding sequences, enzymatic
cleavage sites, and tethering of chemo-attractant mol-
ecules. Conversely, in the top-down approach, there
are two ways to manufacture the engineered tissue; (1)
cells and biomaterial scaffolds are combined and cul-
tured until the cells fill the support structure to create
an engineered tissue or (2) the cellular scaffolds, in-
corporated with bio-molecules, are delivered immedi-
ately after injury. The bio molecules are released from
scaffolds in a controlled manner, and they may recruit
the progenitor cells in injured area and promote their
proliferation and differentiation and eventually repair
the injured tissues.

6. Commercial Products in clinical use
In vascular surgery, superior graft performance is es-
sential. A vascular graft must be inert and
biocompatible, as well as strong, conformable and easy-
to-handle. GORE-TEX® Vascular Grafts have met the
challenges of the most demanding vascular procedures
for 30 years. Recognized for exceptional performance
and quality, they have earned the endorsement of re-
nowned surgeons worldwide. These grafts require no
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pre-clotting, resist dilatation and the spread of infec-
tion, and assure utmost thrombectomy safety. Gore
vascular grafts are also available in a wide range of
Stretch, and non-stretch configurations, including
straight, tapered, bifurcated, and many with external
customizable ring reinforcement. GORE-TEX® Stretch
Vascular Grafts have met the challenges of the most
demanding vascular procedures. Recognized for ex-
ceptional performance and quality, they have earned
the endorsement of renowned surgeons worldwide. In
vascular surgery, reliable graft performance is essen-
tial. A vascular graft must be inert and biocompatible,
as well as strong, conformable, and easy-to-handle.
Our grafts require no pre-clotting, resist dilatation and
the spread of infection, and ensure utmost thrombec-
tomy safety. The GORE-TEX® Stretch Vascular Graft,
with published improved patency for dialysis access
(10 papers, 650 patients, and 1 abstract),  is available
in a wide range of configurations, including straight,
tapered, removable ringed, and bifurcated.

Over the last decade, we have witnessed a dramatic
paradigm shift in cardiovascular tissue engineering that
has driven the field away from biomaterial-focused
approaches and towards Dacron _ (polyethylene tereph-
thalate) and Goretex _ (expanded polytetrafluoroethy-
lene) vascular grafts have been very successful in re-
placing obstructed blood vessels of large and medium
diameters. However, as diameters decrease below 6
mm, these grafts are clearly outperformed by trans-
posed autologous veins and, particularly, arteries. With
approximately 8 million individuals with peripheral
arterial disease, over 500,000 patients diagnosed with
end stage renal disease, and over 250,000 patients per

year undergoing coronary bypass in the USA alone,
there is a critical clinical need for a functional small-
diameter conduit.
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On the occasion of the VDMA Textile Machinery
Forum at the headquarters of the circular knitting
machine manufacturer and technology leader Mayer &
Cie. in Albstadt, the Foundation of the German Textile
Machinery Industry honoured six successful young
engineers. Peter D. Dornier, chairman of the Lindauer
DORNIER Board of Management and chairman of the
Walter Reiners-Stiftung (Foundation), honoured the
laureates in the presence of more than 50 industry
representatives. In his celebratory speech, Mr. Dornier
underlined the high importance of practical orientation
in research and teaching for German textile machine
manufacturers with respect to the implementation of
the Bologna Process, the support of which is a particu-
lar focus of the Foundation's work.

Focus on lightweight construction and energy effi-
ciency - Promotion prizes in the dissertation and
master categories
This year, the promotion prizes in the dissertation
category were awarded to Dr. Daniel Denninger, TU
Chemnitz, and to Dr. Adil Mountasir, ITM Dresden.
With his work, Mr. Denninger creates the basis for the
wider application of the braiding technology in the
field of fibre composites.

The subject of Mr. Mountasir's dissertation was devel-
opment of a flexible weaving technology for the manu-
facturing of fibre reinforced components.

With their works, the award winners demonstrated
practical relevance. The economical production of fi-
bre composites is required for their comprehensive
application, for example, in car body construction, for
lighter vehicles and hence for lower fuel consumption.
The approach of Mr. Mario Gollasch, who was awarded
the promotion prize in the category master thesis, was
also to minimize consumption. In his work, which was
written at ITA Aachen, Mr. Gollasch developed a weft
insertion system for weaving looms, which allows up
to 60 per cent of energy savings, unlike conventional
systems.

Demanded creativity - rewarded with scholarships
Development of innovative technologies cannot be
achieved without creativity. Therefore, the Foundation
of the German VDMA Textile Machinery rewards
clever inventions or creative engineer achievements in
the form of seminar or semester papers with creativity
prizes. The winners of the creativity prizes 2016 were
Denis Gholami Bajestani, ITA Aachen, as well as Erik
Dahrmann and Martin von Zuben, both from ITM
Dresden. The creativity prize is endowed with a schol-
arship for two semesters; students who are about to
finish their studies received an equivalent financial
award.

Honored junior engineers:
VDMA Textile Machinery prizes awarded

Award-winners of the Foundation of VDMA Textile Machinery 2016

Creativity prize
(scholarship for
2 semesters)

Creativity prize
(scholarship for
2 semesters)

Creativity prize
(scholarship for
2 semesters)

Denis Gholami Bajestani,
ITA Aachen

Erik Dahrmann, ITM Dresden

Martin von Zuben, ITM Dresden

"Selection of process models for the ra-
dial braiding process in terms of self-
optimisation" (bachelor thesis)

 "Development and improvement of an as-
sembling step of a filament wound aero-
space structure using vacuum assisted resin
infusion (VARI) with the objective of suc-
cessful introduction into serial production"
(project thesis)

"Development of technology demonstra-
tor for fixation of stitch free multiaxial
non crimp fabrics using adhesive applica-
tion" (student research project)
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Chairman of the Foundation with prize winners,
f.l.t.r. von Zuben, Dr. Mountasir, Gollasch, Dornier,

Dahrmann, Dr. Denninger

Walter Reiners-Stiftung (Foundation) - Attracting
and Promoting Talents
With the Walter Reiners-Stiftung, VDMA Textile
Machinery Association is actively engaged in promot-

Promotion prize category
Master (•3,000)

Promotion prize category
Dissertation (•5,000)

Promotion prize category
Dissertation (•5,000)

Mario Gollasch, ITA Aachen

Dr. Daniel Denninger, TU Chemnitz,

Dr. Adil Mountasir, ITM Dresden

"Development of components for a mag-
netic weft insertion system for weaving
looms" (master thesis)

"Process-oriented synthesis method using
the example of the new laying technique
"D-3F2" for over-braiding with three yarn
systems" (dissertation)

"Development of a flexible weaving tech-
nology for integrated manufacturing of 3D
woven preforms for fibre reinforced com-
ponents with complex geometries" (disser-
tation)

ing junior engineers. Every year, the Foundation grants
promotion prizes for outstanding dissertations and
master or diploma theses as well as creativity prizes
for clever semester and seminar papers. Students regu-
larly gain an insight into practice with excursions to
member companies and to the leading textile exhibi-
tion ITMA, which are financially supported by the
Foundation.

You can find more information about the occupational
field of the textile machinery industry, the activities of
the Foundation as well as excursion reports of the
students on the homepage of the Textile Machinery
Association http://txm.vdma.org/ingenieurnachwuchs

For any questions please contact
Mr. Nicolai Strauch:
Phone: +49 69-6603-1366,
E-mail: nicolai.strauch@vdma.org

Leading textile machinery makers have snapped up
space at this year's ITMA ASIA + CITME exhibition,
which will be held from 21 to 25 October in Shanghai,
China. At the close of space applications, over 90 per
cent of the 180,000 square metres of exhibition space
had been sold.

The 2016 combined exhibition is expected to feature
over 1,500 domestic and international textile machin-
ery manufacturers from over 26 economies who will
showcase advanced solutions and energy efficient
machinery and processes.

Fifth ITMA ASIA + CITME Exhibition over
90 per centsold at close of space application period

NEWS
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Chinese exhibitors make up the biggest country group,
booking over 65 per cent of the total exhibition space.
The other top participating economies are Germany,
Italy, Japan, Switzerland and Taiwan.

The enthusiastic response for the fifth combined exhi-
bition proves that the Chinese marketplace, with its
vast hinterland, still presents great business opportuni-
ties.

Mr. Charles Beauduin, President of CEMATEX, said:
"The high level of interest from exhibitors has reaf-
firmed ITMA ASIA + CITME as the leading market-
ing platform for textile machinery manufacturers seek-
ing to tap the China market.

We are pleased to provide them with a recognised
platform for their strategic promotion and will ensure
that the combined show continues to be a relevant and
effective platform for sellers and buyers to transact
business and to take advantage of the vast potential
that China offers."

Exhibits at the combined exhibition are organised into
sectors based on manufacturing processes, and spin-
ning machinery forms the largest sector. This is fol-
lowed by finishing, knitting and weaving. In addition,
the nonwovens sector has seen a 20 per cent increase
from the last combined show in 2014.

The vibrancy is evident as China continues to expand
the infrastructure construction sector, accelerate
urbanisation and increase awareness of the environ-
mental protection under the government's 13th Five-
Year Plan period (2016-2020). It is expected that de-

mand for technical textiles and nonwovens products
will rise in the coming years.

Said Mr. Gu Ping, Vice President of China Textile
Machinery Association (CTMA), "As China's textile
industry continues its transformation, the demand for
advanced machinery and technology is on the rise.

"For textile manufacturers to keep ahead of the indus-
try, they need to readjust their strategy to enhance
overall production efficiency. They should adopt a
longer-term outlook to focus on the quality of their
products which will ultimately contribute to their
company's bottom line. This will lead to a demand for
new machinery and technology to modernise and up-
grade their existing textile equipment."

ITMA ASIA + CITME 2016 will be held from 21 to
25 October 2016 at the new National Exhibition and
Convention Centre (NECC) in Shanghai. Located in
the Hongqiao business district, the venue features state-
of-the-art facilities and easy accessibility.

The combined show is owned by CEMATEX and its
Chinese partners - the Sub-Council of Textile Industry,
CCPIT (CCPIT-Tex), China Textile Machinery Asso-
ciation (CTMA) and China Exhibition Centre Group
Corporation (CIEC). It is organised by Beijing Textile
Machinery International Exhibition Co Ltd and co-
organised by MP Expositions Pte Ltd. The Japan Tex-
tile Machinery Association (JTMA) is a special part-
ner of the show.

For more information, please visit:
www.itmaasia.comor www.citme.com.cn

Dr. Mahapatra welcomed by Mr. Mahesh Desai, Presi-
dent, GDMA

Dr. Mahapatra receiving the memento from Mr. Mukund
Parmar, Principal Secretary, Govt. of Gujarat

Dr. Mahapatra's book on TEXTILE DYES
inaugurated at GDMA Award function
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The fifth book of Dr. N.N. Mahapatra, President,
Colorant Limited, Ahmedabad was inaugurated at the
AGM & GDMA Award Presentation function of
Gujarat Dyestuff Manufacturers Association on 27th
June, 2016 at 6 pm at Diamond Hall, Rajpath Club,
S.G. Highway, Ahmedabad. Dr. Mahapatra a techno-
crat and a prolific author of many textile books.  In all
the books he has shared his 32 Years shop floor indus-
trial experience in the book. He has worked in all big
textile houses in India and abroad. He is a competent
and well-known International Dyer. The book is writ-
ten in simple lucid language with all practical inputs
in the book. All his books are highly acceptable in all
leading textile institutes in India and abroad. The books
are very useful to students, research fellows, faculty
and supervisors.

The book is written in simple lucid language with all
practical inputs in the book. All his books are highly
acceptable in all leading textile institutes in India and
abroad. The books are very useful to students, research
fellows, faculty and supervisors.

The Chief Guest of the GDMA function was Mr.
Mukund Parmar, Principal Secretary, Govt. of Gujarat
and Chaired by Mr. Mahesh Desai, President, GDMA.
Other dignitaries present were Mr. Shankar Bhai Patel,
Mr. Manish Kiri and about 500 person from the Dye-
stuff Industries attended the function.

For more details, please mail to:
aphbooks@gmail.com,
info@woodheadpublishingindia.com

Dr. Anjan K. Mukhopadhyay, has taken over as Di-
rector of The Bombay Textile Research Association
(BTRA) with effect from 1st April, 2016.

Dr. A.K. Mukhopadhyay

Dr. Anjan K. Mukhopadhyay completed his Bachelor's
Degree from Calcutta University in the field of Textile
Engineering in the year 1983. Thereafter, he completed
his Masters and Doctoral degree from Indian Institute
of Technology (IIT), Delhi and specialized in the field
of Fibre Science & Engineering. He went to Japan for
his Post-Doctoral degree in 1990 after receiving Japa-
nese Government Scholarship. He has worked in the

research organization as well as in industry and he has
23 years of experience in the synthetic fiber manufac-
turing, Research and Development, Senior Manage-
ment, Plant Process Technical, Quality Assurance in
Fiber Science discipline.

Prior to joining BTRA, he was working with Reliance
Industries Limited as Senior General Manager in Poly-
ester Research Division. He has published papers in
leading journals, presented papers in National and
International Conferences (total 22 nos.), inventor of 7
Indian patents (one PCT patent) and has several awards
to his credit.

He is a Life Member of the Institution of Engineers
(India), Life Member of the Indian Society for Tech-
nical Education and Japanese Government Scholars'
Association of India.

The Textile Association (India) congratulates him for
scaling a new height. We are sure that under his able
leadership the organization will function further pro-
gressively.

Dr. A.K. Mukhopadhyay is the
Director of BTRA

NEWS
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Customer Day

A.T.E. and Savio Macchine Tessili, Italy, recently or-
ganized a series of 'Customer Days' across India, to
announce the tie-up between the two companies.  A.T.E.
has become the sole selling agent for Savio's auto-
matic winders and TFOs in India from 1 April 2016.

The 'Customer Days' were held at three places in the
first phase - Ahmedabad on 26 April, Rajkot on 27
April, and Coimbatore on 30 April 2016.  These events
were a huge success with an overwhelming response
from customers at all locations.

Mr. G.V. Aras, Director, A.T.E., welcomed the guests
on behalf of both the companies and said that this new
partnership will benefit Indian customers, as they have
long requested a top-flight winder from A.T.E. Mr.
Franco Bonello, Managing Director, Savio India Ltd
explained about the activities at Savio's Coimbatore
factory and the latest developments in Savio India's
bestseller TFOs: Sirius and Cosmos.

View of Audience at Ahmedabad

A.T.E. - Savio Customer Days

View of Audience at Coimbatore

A key highlight of the events was an interesting pre-
sentation made by Mr. Valter De Carli, Vice President-
Sales, Savio, on the recently launched automatic winder
Eco-Pulsar S. The Eco-Pulsar S by far is the best
automatic winder available in the market today, packed
with a number of novel features. Set to revolutionize
the concept of winding, Savio's Eco-Pulsar S is de-
signed for optimum productivity, unprecedented power
savings, high quality packages and utmost flexibility.
The presentation also highlighted the state of the art
TFO Model Sirius with EDS technology (Electronic
Drive system) and new energy saving Spindle ARA.

The question and answer session at the end of each
event showed the keen interest of the participants in
the Savio range of products.

The next round of customer days will be held later in
the year.

NEWS
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Don't read success stories, you will only get
messages; read failure stories, you will get
some ideas to get success.

- APJ Abdul Kalam Azad.
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Zimmer Austria has partnered with A.T.E. since 2013
for the marketing of Zimmer's textile and carpet print-
ing solutions in India. Now, A.T.E. will also promote
Zimmer's new model of loop steamer - the Modus.

For more than 140 years ZIMMER AUSTRIA has been
a worldwide leader among the producers of machines
for textile and carpet finishing.

A pioneer in digital printing technology, Zimmer of-
fers digital printing systems, flat screen and rotary
screen printing, coating, steaming and drying machines.
The lines are adapted, designed, and manufactured
according to the requirements of the customers.

The Modus is the latest addition in Zimmer's 'high
technology products basket'. Designed to facilitate the
fixation of dyes after printing, the Modus enables
excellent finishing results in brilliant colours for all
types of knit and woven fabrics, all the while saving
a lot of energy!   It is equipped with a computerised
control system. Any deviations in machine and pro-
cess parameters can be recognised and validated rap-
idly with this. The Modus is the perfect solution for
those looking for reduced downtime, improved pro-
ductivity, and outstanding finish quality.

With Modus, A.T.E. has further strengthened its port-
folio of high quality products and solutions to serve its
customer even better.  A.T.E. has a team of well trained
and experienced engineers, who have been extensively
trained in Zimmer machines and can handle the erec-
tion, commissioning and trouble-shooting of these
machines independently.   Customers can now avail of
quick and cost effective services from A.T.E.

For more details, please contact:
A.T.E. ENTERPRISES PRIVATE LIMITED
A-19, CTS No. 689, Veera Desai Road
Andheri (West) Mumbai - 400053, India
www.ategroup.com

A.T.E. to promote Zimmer's
new loop steamer - Modus

ence of over 80 years, Danti Paolo manufactures state-
of-the-art brush/sueding machines, raising machines,
shearing machines, and polishing machines.

Danti Paolo manufactures all its machines in its plant
at Montemurlo, Italy, where they are fully tested in
operating conditions, before final delivery to the cus-
tomer.

The company makes use of latest technologies to cre-
ate innovative solutions and advanced products. All
the machines are equipped with modem and network
connection for remote troubleshooting. The use of the
highest brands of components makes the machines

A.T.E. join hands with leading Textile Machinery
manufacturers to provide world-class

textile machineries in India
A.T.E. and Danti Paolo join hands to bring the best of finishing machines in India

To provide world-class textile finishing machines to
the Indian textile industry, A.T.E. has joined hands
with Danti Paolo, Italy, one of the leading manufactur-
ers of finishing machines. Backed by a vast experi-
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extremely reliable and durable.

A.T.E. with over 75 years' experience in the textile
industry is a domain expert in textile processing pro-
viding end-to-end solutions. The partnership between
A.T.E. and Danti Paolo will immensely benefit the
Indian textile industry, as the expertise from these two
leading groups for finishing machines will give the
Indian customers a sustainable competitive advantage
in their businesses.

A.T.E. partners with Texpa, Germany to bring
world-class cutting and sewing technology in India

A.T.E. has joined hands with Texpa Maschinenbau
GmbH & Co. KG, Germany - a leading manufacturer
for fully automatic lines for cutting, sewing, folding
and packing of home textiles. As per the arrangements,
A.T.E. will promote Texpa's products in India, effec-
tive from June 2016.

Texpa is having  50 years of experience  in producing
length cutting lines, length hemming and cross hem-
ming lines for terry towels and continuous lines for
length cutting ,length hemming ,cross hemming, flat
sheets, duvet covers, pillow case covers (U-shape/L-
shape/turning and folding), and fitted sheets lines for
home textiles. Texpa has strong presence in the Indian
market in terry towel and home textiles. With the
addition of Texpa, A.T.E. can now offer end to end
solution for home textiles.

For more details, please contact:
A.T.E. ENTERPRISES PRIVATE LIMITED
A-19, CTS No. 689, Veera Desai Road
Andheri (West) Mumbai - 400053, India
www.ategroup.com

CADINI, a fashion brand synonymous with premium
Italian dressing for men has launched its first flagship
store in India on 21st June, 2016 at Colaba, Mumbai.
CADINI has embarked upon an investment of Rs. 15
crore for its retail foray and is poised to open 10-15
stores during this year in the high streets and destina-
tion shopping malls of metro cities including Mumbai,
Delhi, Pune, Bangalore, Chennai and Kolkata.

Founded in 1970 and celebrated for its high quality
and timeless "Made in Italy" style, CADINI has shown,
since the beginning, great promise as a renowned
manufacturer in the menswear sector. CADINI impec-
cably crafts the "total look" for the quintessential man
and is an internationally sought-after menswear fash-
ion brand with presence across 40 countries. In pursuit
of expanding its global footprint, CADINI is establish-
ing its presence in India as part of the Global Venture
of India's largest and most preferred menswear brand
- Siyaram's.

Ms. Daniella Nicolle Faralli, Brand Director, CADINI,
Mr. Ramesh Poddar, Chairman and Managing Director,

Siyaram Silk Mills Ltd  and Mr. Gaurav Poddar,
Executive Director, Siyaram Silk Mills Ltd.

Sharing his pleasure at the launch of the first flagship
store in Mumbai, Shri. Ramesh Poddar, Chairman
and Managing Director, Siyaram Silk Mills Ltd said,
"India's menswear segment registered a retail value

Iconic Italian Fashion Brand CADINI launches
First Store in India

Opens Flagship Store in Mumbai, the first among 15 stores across key metros
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growth of 15% in 2015 with sales touching Rs. 1.3
trillion. Today, Indian male consumers are concerned
about their looks and appearance and are willing to
spend more on apparel and accessories.

To tap this market opportunity, CADINI is bringing
the best of Italian menswear dressing accessible across
15,000 sq. ft of retail footprint across metros in India
within the course of this year."

Ms. Daniella Nicolle Faralli, Brand Director, CADINI,
Consul General of Italy -Mr. Ugo Ciarlatani, Mr. Ramesh
Poddar, Chairman and Managing Director, Siyaram Silk

Mills Ltd and Ms. Simonetta Bartolomei,
Commercial Attache' - Consolato Generale d'Italia

Ms. Daniella Nicolle Faralli, Brand Director,
CADINI, flew in especially for the Store launch and
said, "With the launch of this first flagship store in
India, CADINI is strengthening its global presence by
establishing its footprint in India. The Store reflects
the characteristics of CADINI in its interiors and
merchandise as part of bringing the globally admired
CADINI experience to the Indian consumers with a
range of premium Italian menswear product offerings.

Our joy is doubled with the presence of the Consul
General of Italy -Mr. Ugo Ciarlatani and Ms.
Simonetta Bartolomei, Commercial Attache' - Consolato
Generale d'Italia."

Ms. Daniella Nicolle Faralli, Brand Director,
CADINI, flew in especially for the Store launch and
said, "With the launch of this first flagship store in
India, CADINI is strengthening its global presence by

establishing its footprint in India. The Store reflects
the characteristics of CADINI in its interiors and
merchandise as part of bringing the globally admired
CADINI experience to the Indian consumers with a
range of premium Italian menswear product offerings.

Our joy is doubled with the presence of the Consul
General of Italy -Mr. Ugo Ciarlatani and Ms.
Simonetta Bartolomei, Commercial Attache' - Consolato
Generale d'Italia."

Inaugurating the Store Launch, honourable Consul
General of Italy -Mr. Ugo Ciarlatani said, "Italy
and India are known to be connoisseurs of the finest
luxuries while being rooted in their rich cultural heri-
tage and values. CADINI offers the perfect harmony
of trends and tradition and today's store launch amongst
many to come is a positive step towards bringing the
best of Italian dressing that is recognized world-over
to Indian consumers. I congratulate Ms. Daniella
Nicolle Faralli and Mr. Ramesh Poddar and wish
CADINI all the best and look forward to it creating its
unique space in the burgeoning fashion industry in
India."

Shri. Shridhar Iyer, Asst. Vice-president, CADINI
(Garments) added, "CADINI is targeting SEC A+ au-
dience across the leading metro cities with an esti-
mated revenue potential of Rs. 125 crore with the retail
foray with each store having on an average an area of
1000-1200 sq. ft. Initially, CADINI stores will be com-
pany owned and operated. Subsequently CADINI will
offer outlets on the franchise model as well."

CADINI is positioned to gratify the luxury needs of
the Indian man who is rooted to his rich cultural heri-
tage and values. Its edge lies in offering high-quality
unique menswear fashion that is inspired from the
'Made in Italy' concept and to a substantial extent is
Made in India leading to the best of Italian innova-
tion and Indian manufacturing excellence.

For more information contact
FOUNTAINHEAD PR
Namrata Aswani - 9920710261 / Pavitra Tupurani -
9773583536
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Indo Count Industries Limited (ICIL), one of the lead-
ing players in the Home Textiles industry introduced
a range of high quality affordable bed linen for the
Indian consumer today at HGH India held at the
Bombay Convention and Exhibition Centre. Since its
inception in 1988, Indo Count specializes in providing
end-to-end bedding products that solely focus on cre-
ating all-encompassing sleep experiences.

With their expertise and understanding of the industry,
Indo Count has become an export oriented textile
manufacturer and a preferred partner for some of the
best-known global retail, hospitality and fashion-brands.
Boutique Living, as the name suggests, is an
aspirational brand launched by Indo Count Retail Ven-
tures P. Ltd. to showcase its refined quality bed linen
offerings. With robust R&D, technical know-how and
in-house production, the brand offers the Indian con-
sumer superior quality products ranging from 300 TC
- 1000 TC.

Unveiling its range of Spring Summer '16 collection at
HGH India, Boutique Living exhibited a range of
luxury, colors and patterns inspired from across the
globe. The SS'16 collection comprises of four ranges
with various sub-ranges that are crafted with innova-
tion and technology to cater to every customer's indi-
vidual needs and tastes.

Let us take you through the product offerings:

The Highlife:
A range of luxury bed linen, a cut above the rest. This
range embodies the urge to live tastefully, in an el-

egant and stylish manner. Its prints are varied, subtle
and pleasing to the eye and are available in dobby and
damask patterns to choose from. This range comes
with six sub-ranges and each sub-range offers a king-
sized bed sheet with 2 or 4 pillow covers:
1. Vignette (400 TC)
2. Elegante (400 TC)
3. Marrakesh (300 TC)
4. Serenity (600 TC)
5. Infinity (1000 TC)
6. Dobby (400 TC)

YAH (Young @ Heart):
Everyone is a student of life; we learn and unlearn
from our experiences, with the challenge to not lose
the youth within ourselves. This range reflects this
thought process with some vivid and energetic prints
to discover the active 'you'. This range comes with
three sub-ranges:
1. Adventure (325 TC)
2. Camouflage (325 TC)
3. Color Stories (325 TC)

Trendsetter:
A collection that is perfect to fit one's stylish and trendy
sense of fashion. If you're one of those who like to
keep up with changing fashion trends, then this range
is made for you. This collection encompasses the lat-
est designs and themes from across the globe, giving
you a wide variety to choose from. This range is avail-
able in five sub-ranges:
1. Herbal Garden (300 TC)
2. Gypsy Spirit (300 TC)
3. Intersection (300 TC)
4. Cosmopolitan (300 TC)
5. Hues (200 TC)

Refresh:
The challenges of an urban fast life are not easy to
handle. Health is the first unknown compromise we
make to achieve what we want from life. If protection
and nurturing are on your mind, 'Refresh' is where you
will find an answer for a better life. With a multiple

Indo Count Industries Limited,
launched domestic home textile

brand 'Boutique Living'.
Indo Count Retail Ventures P. Ltd (ICRVL), a subsidiary of Indo Count Industries
Limited (ICIL), launched its domestic home textile brand called 'Boutique Living'.
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range of finishes in this collection, there is something
that fulfils every individual's need for evolved wellness
and holistic well-being.

Boutique Living Color Story collection 3

Boutique Living Color Story collection

1. Rejuve (300 TC)
This is a therapeutic range collection with the benefits
of Vitamin E, Aloe Vera and Jojoba oil. The range
offers wrinkle-free bed sheets, and has a silky hand
feel due to Jojoba oil. Aloe Vera helps the skin retain
moisture and prevents it from drying and cracking and
is also used to treat sunburnt skin. Jojoba oil helps to
increases the moisture retention properties of the skin.
Vitamin E has both moisturizing and anti-ageing prop-
erties by protecting the skin from harmful free radi-
cals. All in all, the Rejuve range is like the ultimate
skin care expert.

2. Personal Touch (300 TC)
Our skin sheds dead cells on a daily basis, while we
are asleep. These cells remain on the sheets for a long
duration of time, leading to bacterial and fungal growth.
Prolonged presence of these also add odour to your
sheets. Personal Touch range of sheets comes with
special features of anti-microbial, anti-fungal, anti-
bacterial and also anti-odour properties. So while you
are catching up on your daily doze of sleep, you re-
main protected.

Camouflage Young at Heart     Trendsetter - Intersection

3. Mother's Touch (300 TC)
Mothers never compromise on their children's health.
Pollution, dust mites and allergens can cause allergic
reactions in children. The range of Mother's Touch
bed sheets are treated with strong anti-allergens to help
protect your children from seasonal and chronic ill-
nesses when they are asleep.

Fahrenheit sheets                   Mothers Touch

4. Fahrenheit Sheets 37° (360 TC)
Every night, human body undergoes a remarkable tem-
perature change. This extreme change of temperature
sometimes causes discomfort while sleeping. The Fahr-
enheit sheets come with a special feature of absorbing
heat, i.e. storing heat & releasing heat, as and when
required by the body. This phase-changing material
enables comfortable sleep. After a hard day's work,
earn yourselves those eight hours of undisruptive sleep.
Add Fahrenheit sheets to your daily needs, for a healthy
sleep.

NEWS
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It's fine to celebrate success, but it is more
important to heed the lessons of failure.

- Bill Gates
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Trendsetter Gypsy            Trendsetter Herbal Garden

Amongst the innovative offerings of bed linens, take a
look at our other products that include comforters, draw
sheets, coverlets and fitted sheets. Whether you are
looking for the finest luxury sheets or want comfort
matched with easy care; visit Boutique Living for a
wide range of bed linen that suits every purpose and
style.

See more Boutique Living items on our website,
www.boutiquelivingindia.com
For more information on Indo Count Industries,
please visit http://www.indocount.com

Shri B.B. Sharma, CEO, Sintex Industries Ltd, Kalol,
Gujarat inaugurating the 16th Product Cum Catalogue

Show, 2016 at Ahmedabad

Indian Textile Accessories & Machinery Manufactur-
ers' Association (ITAMMA) organized 16th Product-
cum-Catalogue Show on 28th May, 2016 from 3.00
p.m. onwards at Gujarat University Convention and
Exhibition Center, Ahmedabad - 380 052 where a well-
known identity from the industry, Shri B.B. Sharma,
CEO, Sintex Industries Ltd, Kalol, Gujarat was the
Chief Guest and inaugurated the Show. During all our
fifteen Product Cum Catalogue Shows organized all
over India, ITAMMA has given a platform to our
members to enhance their business and where we re-
ceived over whelming response for most of our Cata-
logue Shows registering the visitors in the range of
500- 1000.

However, during this show ITAMMA has also taken
an initiative to create a platform to our members to get
an exposure to the technological developments; by
offering complimentary stall to MSME, ATIRA, NID,
EDI, L.D. College of Engineering, Fibre 2 Fashion, as
we have undergone MOU's with all these technical

institutes thus involving these institutes in this show
created a platform to our members as well as to the
visitors to interact with these institutes to know the
latest technological developments in Textiles.

Mrs. Sabina Pandey, Regional Director, Indo German
Chamber of Commerce giving a Technical Presentation

We also clubbed this activity with a thought provoking
presentation by Mrs. Sabina Pandey, Regional Direc-
tor, Indo German Chamber of Commerce who informed
the members various opportunities for SES. This pre-
sentation was well received by the audience which
gave the brief insight of the services rendered by
German Experts in India in the field of Technological
Developments in Textiles.

Catalogue Show recorded 56 Member Exhibitors, how-
ever, the footfall of visitors were about 250-300 but
they were of potential nature as informed by our mem-
ber exhibitors.

The analysis made from the feedback forms received
from the member exhibitors voted 45% as excellent,
39% as Good and about 16% said it was fairly good.

"16th Product-cum-Catalogue Show
clubbed with Technical Presentation"
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Following ITAMMA's 56 members participated in the Product- Cum- Catalogue Show:
Sr. No. Name of the Company Email Id.
1. A.B. Carter India Pvt. Ltd, Bangalore sales@abcarterindia.com
2. Adwaith lakshmi Industries Limited, Coimbatore t.rajavelu@adwaithlakshmi.in
3. Agarwal Engineering Works, Ahmedabad aewagarwal@yahoo.com
4. Agarwal Polyplast, Ahmedabad agarwaladi@yahoo.com
5. Airmaaster Tecnolozies India (P) Ltd. airmaaster@airmaaster.com
6. Ashton International Pvt. Ltd, New Delhi mkt@ashton-india.com
7. Associated Autotex Ancillaries, Coimbatore sales@autotex.net
8. Basant Wire Industries, Jaipur. mail@bwipins.com
9. Bea Electronics, Gwalior skaushik@fancytex.com
10. Bharat Pattern and Engineers, Ahmedabad bpeng39@gmail.com
11. Canalair Air Solutions Pvt. Ltd, Coimbatore br.balan@canalair.in
12. Canspin Industries, Wadhwan info@canspin.in
13. Century Inks Pvt. Ltd, Mumbai bela@centurymarkers.com
14. Continental Engineering Industries Pvt. Ltd,  Gandhinagar info@continentals.in
15. Dynamic Textile Engineers, Coimbatore dynamictex2000@gmail.com
16. Excel Industrial Gears Pvt. Ltd, Mumbai mayank_roy@hotmail.com
17. Flexaflex Hoses International, Ahmedabad flexaflexhoses@gmail.com
18. Gayatri Textile Machines, Ahmedabad gayatrirrp@gmail.com
19. Gurjar Gravures Pvt. Ltd, Ahmedabad screens@gurjargroup.com
20. Ideal Sheet Metal Stampings & Pressings Pvt. Ltd, Ahmedabad khushi@idealsheet.com
21. Inarco Private Limited, Mumbai amitarora@inarco.com
22. Indo Texnology Pvt. Ltd, Coimbatore. info@indotexnology.com
23. Jogindra Industries, New Delhi info@jogson.com
24. Laxmi Textile Products, Ahmedabad info@laxmitextileproducts.com
25. Leo Rubber Industries, Ahmedabad leorubber1@gmail.com
26. Maksteel Wire Healds Pvt. Ltd, Vadodara maksteel@maksteelindia.com
27. Mayur Reeds and Healds Pvt. Ltd, Ahmedabad info@mayurreeds.com
28. Naren Group of Companies, Coimbatore gmmarketing@narenonline.com
29. P.R. Texpro Engineering, Surat sales@prtexpro.in
30. Perfect Equipments Pvt. Ltd, Ahmedabad sales@perfectequipments.com
31. PIMA Controls Pvt. Ltd, Ahmedabad info@pimacontrols.com
32. Prashant Gamatex Pvt. Ltd, Ahmedabad gamatex@prashantgroup.com
33. Precision Rubber Industries, Mumbai sales@precitex.com
34. Rabatex Industries, Ahmedabad sales@rabatex.com
35. Reshmi Industries (India) Pvt. Ltd, Coimbatore reshmi@reshmiindustries.com
36. Rishabh Sagar Textile Equipments Pvt. Ltd, Ahmedabad rkshah64@gmail.com
37. Sakthi Associates, Coimbatore madhur@sakthiassociates.com
38. Sanmit Card Clothing India Pvt. Ltd, Coimbatore info@sanmitcard.com
39. Shree Gopinath Paper Products Pvt. Ltd, Surendranagar gopipaperproduct@gmail.com
40. Shree Ram Textile, Ahmedabad textile@shreeram-group.com
41. Siddhi Engineers, Ahmedabad prg@siddhiindia.com
42. Simta Machinery Pvt. Ltd, Coimbatore simta@simta.com
43. Srinivasa Textile Equipment Company, Coimbatore srinivasaspikes@yahoo.com
44. SSM India Pvt. Ltd, Coimbatore at.narayanan@ssm-india.in
45. Sumanlal J. Shah Sons (P) Ltd, Coimbatore sumanlal@sumanlal.com
46. Super Tex Industries, Mumbai supertex@vsnl.com
47. Techno Electronics & Instruments, Coimbatore contact@technotesting.com
48. Technocraft Industries, Ahmedabad techno_craft@yahoo.co.in
49. Unirols Airtex, Coimbatore boopalan@unirolsairtex.com
50. Unirols Card Clothing India Pvt. Ltd, Coimbatore sales@unirolscardclothing.co.in
51. Vetal Textiles & Electronics Pvt. Ltd, Coimbatore v.sales@vetal.com
52. Vetri Engineers, Coimbatore sjp@vetriengineers.com
53. World Traders Manufacturing Co, Mumbai info@wtmcindia.com
54. Franstek Belts Pvt. Ltd, Goa avinash.pai@franstek.com

The show was followed by the Networking Dinner to all the Participants.
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Indian Textile Accessories & Machinery Manufactur-
ers' Association (ITAMMA) organized its second B2B
Meeting-cum-Catalogue Display Show on 2nd July,
2016 at Hotel Amer Greens, Mandideep, Bhopal, which
received an overwhelming response from more than
500 potential visitors from the industry in and around
Mandideep, Bhopal and Indore.

This new concept of offering a Table Space at a very
nominal price and at the same time taking care to
register more than 500 potential visitors from the in-
dustry has proved to be a successful attempt to
ITAMMA for the second time after having a grand
success at Nagpur.

Up till now, ITAMMA has organized sixteen Product-
cum-catalogue shows and this was the 2nd B2B Meet-
ing-cum-Catalogue Display Show at Bhopal; the 1st
one being at Nagpur. This show gave a very good
platform for more interaction between the user indus-
try and the suppliers at doorsteps of the user industry
and in shortest time of 4 hours. It also gave a platform
to the exhibitors to know the exact requirement of the
users.

Chief Guest, Mr. Siddharth Agrawal, Managing Director,
M/s.  Sagar Manufacturing Pvt. Ltd. inaugurating the

B2B Meeting-cum-Catalogue Display Show
L to R: Mr. Kishore Khaitan, President - Elect,

Mr. Naresh Mistry, Past President, Mr. Ashok Veda,
Second Vice President - Elect and

Mr. N.D. Mhatre, Director General (Tech)

Mr. Siddharth Agrawal, Managing Director, M/s.  Sagar
Manufacturing Pvt. Ltd. inaugurated the show as the
Chief Guest; while Mr. S. Pal, Director-M.P. Location,

M/s. Vardhman Textile Ltd., attended as the Guest of
Honour.

India-ITME Society also participated in this show and
utilised this platform for promoting its forthcoming
International Exhibition, 'ITME-2016' scheduled at
Mumbai from 3rd December, 2016.

A Press Conference was also held on 1st July, 2016
which published the information of this event in about
5 important newspapers on 2nd July, 2016.

Mr. Ashok Veda, Second Vice President - Elect,
Mr. Mayank Roy, President, Mr. Michael,  representative
from India ITME Society along with Mr. N. D. Mhatre,

Director General (Tech) during Press Conference
arranged at Hotel Amer Greens at Bhopal

on 1st July, 2016

The details of the members who had participated in
this event are given in Table-I and the trend of the
footfalls is given in Table-II.  Further, response of the
member-participants is given in Table-III as per the
analysis had from the Feedback Forms submitted to
them which records the remark as "Excellent Event"
from more than 54%.

A special attempt was made to invite the students and
faculty of Shri Vaishnav Institute of Technology &
Science (SVITS), Indore and NIFT, Mandideep in order
to give them an opportunity to know the details of the
various textile machines / spare parts / components,
etc. as well as to know more about the forthcoming
International Exhibition, 'ITME-2016'.

Indian Textile Accessories &
Machinery Manufacturers' Association

B2B Meeting-cum-Catalogue Display Show
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A special attempt was ITAMMA always clubbed all its
Product-cum-Catalogue Shows with a mill visit.  Dur-
ing this event a visit was organized to M/s. New Bhopal
Textile Mill; wherein about 20 of ITAMMA member-

participants took the advantage of interacting with the
important authorities of the mills as well as knowing
the mill's set-up and the flow of the product.

ITAMMA member-exhibitors attending the visitors at the
B2B Meeting-cum-Catalogue Display Show

Mr. Mayank Roy, President, Mr. Ashok Veda, Second Vice
President - Elect, Mr. Arvind Sinha, President, TAI along
with Mr. N.D. Mhatre, Director General (Tech) and other
ITAMMA members during the Mill visit arranged on 1st

July, 2016 at New Bhopal Textile Mills

TABLE I - Members participated in this event
Sr. No. Name of the Company Email Id.

1. Aero Based Control Systems, Coimbatore rafi@abcsystemsindia.com
2. Agarwal Engineering Works, Ahmedabad aewagarwal@yahoo.com
3. Airmaaster Technolozies India (P) Ltd, Coimbatore airmaaster@airmaaster.com
4. Ashok & Company, Indore sales.veda@gmail.com
5. Ashok Textools Pvt. Ltd, Indore ashokveda007@gmail.com
6. Associated Autotex Ancillaries Pvt. Ltd, Coimbatore sales@autotex.net
7. Basant Wire Industries Pvt. Ltd, Jaipur. mail@bwipins.com
8. Bharat Pattern And Engineers, Ahmedabad bpeng39@gmail.com
9. Canalair Air Solutions Pvt. Ltd, Coimbatore br.balan@canalair.in / b.a.joseph@canalair.in
10. Deep Narain Nagu & Company, Indore dnnaguco@gmail.com / knagu@sancharnet.in
11. Dynamic Textile Engineers, Coimbatore dynamictex2000@gmail.com
12. Elgi Ultra Industries, Coimbatore polymktgahd@elgiultra.com
13. Excel Industrial Gears Pvt. Ltd. Mumbai mayank_roy@hotmail.com / mjrum06@gmail.com
14. Flexaflex Hoses International, Ahmedabad flexaflexhoses@gmail.com / info@flexaflexhoses.com
15. Franstek Belts Pvt. Ltd, Goa avinash.pai@franstek.com
16. Inarco Pvt. Limited, Mumbai amitarora@inarco.com
17. India ITME Society, Mumbai itme@india-itme.com
18. Jogindra Industries Pvt. Ltd, New Delhi info@jogson.com
19. Leo Rubber Industries, Ahmedabad leorubber1@gmail.com
20. Mahalaxmi Mill Store Co, Ahmedabad mahalaxmi511@hotmail.com
21. Mathis India Pvt. Ltd, Mumbai india@mathisag.com
22. MRS Bearings Pvt. Ltd, Mumbai girish@mrsbearings.com
23. N.K. Texcone, Hapur. nktexconehpr@gmail.com
24. Naren Group of Companies, Coimbatore gmmarketing@narenonline.com
25. NIF Mechanical Works Pvt. Ltd - Windwell, Ahmedabad nif@windwell.com / mrunalkansara@windwell.com
26. ORIGA Leasing Pvt. Ltd, Mumbai mahesh.patil@origaleasing.com
27. P.R. Texpro Engineering, Surat sales@prtexpro.in
28. Perfect Equipments Pvt. Ltd, Ahmedabad sales@perfectequipments.com
29. Pioneer Instruments & Innovations, Coimbatore info@pioneertesting.com
30. Pratibha Packwell Pvt. Ltd, Indore pratibhapackwell@yahoo.com / md@pratibhapackwell.com
31. Rabatex Industries, Ahmedabad sales@rabatex.com
32. Savio Texcone Pvt. Ltd, Hapur saviotexcone@vsnl.com
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33. Shree Ram Textile, Ahmedabad textile@shreeram-group.com
34. Srinivasa Textile Equipment Company, Coimbatore srinivasaspikes@yahoo.com
35. SSM India Pvt. Ltd, Coimbatore at.narayanan@ssm-india.in
36. Super Tex Industries, Mumbai supertex@vsnl.net
37. Techno Electronics & Instruments, Coimbatore sales@technotesting.com / balucbe@yahoo.com
38. Technocraft Industries, Ahmedabad techno_craft@yahoo.co.in
39. Tex Tech Industries (India) Pvt. Ltd, Coimbatore textech@textechonline.com
40. Trishul Overseas, New Delhi trishuloverseas99@gmail.com
41. Unirols Airtex, Coimbatore sales@unirolsairtex.com
42. Unirols Card Clothing, Coimbatore sales@unirolscardclothing.co.in
43. United Print Tech (I) Pvt. Ltd, Mandideep agrawalpaperproducts@yahoo.in
44. Universal Transformers, Bhopal utbhopal@gmail.com
45. Veda Marketing & Consultancy (P) Ltd, Indore ashokveda007@gmail.com / sales.veda@gmail.com
46. Veda Texmart Company, Indore hveda007@gmail.com
47. Vetri Engineers, Coimbatore sjp@vetriengineers.com
48. Vyanktesh Corrugators Pvt. Ltd, Ujjain prasanna@packingpeople.com
49. World Traders Mfg. Co, Mumbai info@wtmcindia.com

TABLE - II

Spinning -  40% Executives, Directors, Managers & VP's etc -  25%
Weaving -  21% Technician, Maintenance, Engineers, etc - 36%
Wet Processing -  15% Traders - 10%
Engineering/Industry/Colleges - 24% Suppliers -  20%

TABLE - III

Overall evaluation of the Show:

Excellent Good Fairly Good
54% 31% 15%

NEWS
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We find pleasure in stating that ITAMMA was the only
Textile Engineering Association from India and was also
offered a Complimentary Stall of 15 sq. mtrs by the
organizer to display its products and services during ITM
2016.

With this invitation from the Organizer, ITAMMA gave
an opportunity to its members to participate in this Ex-
hibition by working out 2 competitive schemes under
ITAMMA Pavilion.

Mr. Mayank Roy, President, ITAMMA offering Me-
mento to Mr. Sanjay Jain, Consulate Of India in
Istanbul during MOU signing Ceremony between

ITAMMA and TEMSAD during ITM 2016

Mr. Mayank Roy, President, ITAMMA signing the
MOU with TEMSAD on behalf of ITAMMA and Mr.
Adil Nalbant, President, TEMSAD siging the MOU

with ITAMMA on behalf of TEMSAD.

These schemes received overwhelming response of 4
ITAMMA Member participants under Share a Table
Scheme and 19 Member participants under Catalogue
Display Scheme.

We are pleased to state that more than 150 no of visitors
visited ITAMMA stall registering various enquiries re-
lated to machines, components, and showing interest in

agencies and dealership of Indian Machines and Compo-
nents.

Mr. Mayank Roy, President, ITAMMA, Mr. Kishore
Khaitan, First Vice President, ITAMMA and Mr. N.D.

Mhatre, Director General (Tech), ITAMMA at
ITAMMA stall at ITM 2016

ITAMMA also took an opportunity to organize an MOU
signing ceremony with TEMSAD on 1st June, 2016 at
TUYAP Convention centre. With the co-operation of
TEMSAD a B2B meeting with Iranian Delegation was
also organized during this ceremony, which received a
tremendous response from about 20-22 Iranian delegates
and also about 10-12 ITAMMA members. ITAMMA is
confident that this MOU will not only bring two Asso-
ciations closer but will also give opportunities to textile
industries of both the countries to grow in this competi-
tive global market in the fields of hi-tech latest and cut-
ting edge technologies through projects like JV's and
transfer of technologies for delivering State-of-the-art
machines and accessories.

This MOU will also create a business platform to the
manufacturers, traders, dealers and suppliers of textile
machines and accessories of both the countries. As learnt
from our member-participants that by working together
with Turkish manufacturers, we shall be able to help
them to deliver good quality of machines and accessories
at competitive price.

On behalf of ITAMMA Mr. Mayank J. Roy, President
signed the MOU and on behalf of TEMSAD Mr. Adil
Nalbant, President signed the MOU.

As a courtesy, TEMSAD also organized a Boat Trip for
ITAMMA and Iranian delegation to Brophorus, Turkey
on 3rd June, 2016 in the evening. The Exhibition con-
cluded on 4th June, 2016 with a good response of visi-
tors on 2nd and 3rd day of the Exhibition.

ITAMMA's Grand Participation at ITM 2016
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Mr. Mayank Roy, President, ITAMMA along with Mr.
N. D. Mhatre, Director General (Tech) during B2B

Interaction session with Iranian Delegation.

We feel that this fair is an excellent example of profes-
sionalism by the organizer with a display of latest tech-
nologies by the well-known brands under one roof and
so it has created an opportunity for Indians to study the
requirements of the Turkish textile industry for a sustain-
able business growth.

We are proud and feel pleasure to inform that more than
25 ITAMMA members have participated as exhibitors
with a separate booth along with their local agents.

Also, under the ITAMMA Pavilion, our members, viz.
M/s. Century Inks Pvt. Ltd., Mumbai; M/s. Colorjet In-
dia Ltd., Uttar Pradesh; M/s. Excel Industrial Gears Pvt.
Ltd., Mumbai; and M/s. Mahalaxmi Mill Store Com-
pany, Ahmedabad participated as exhibitors and 15 mem-
bers participated in the 'Catalogue Display Show' under
ITAMMA Pavilion whose names are:

1. ABC Corporation, Ahmedabad;
2. Agarwal Polyplast, Ahmedabad;
3. Ashton International Pvt. Ltd, New Delhi;
4. B. Tex India, Coimbatore;
5. Bea Electronics;
6. Bharat Pattern & Engineers, Ahmedabad;
7. Chem Verse Consultants, Mumbai;
8. Continental Engineering India Pvt. Ltd, Gandhinagar;
9. Jogindra Industries, New Delhi;
10. Shree Ram Textile, Ahmedabad;
11. Srinivasa Textile Equipment Company,  Coimbatore;
12. Sumanlal J. Shah & Sons, Coimbatore;
13. Super Tex Industries, Mumbai;
14. Suprabhatam Textile Equipments, Coimbatore;
15. Technocraft Industries, Ahmedabad.

THE TEXTILE ASSOCIATION (INDIA)

(an ISO 9001:2008 certified association)

Membership Fees
Sr. No. Type of Membership One Time* Fee
1. Corporate Member INR 15,000
2. Patron Member INR 3,200
3. Life Time Member INR 2,100
4. Overseas Member USD 100
5. Life Time to Patron Member INR 1,300

* Plus add 15.00 % Service Tax

www.textileassociationindia.org/membership/application-form
or contact respective TAI Unit

For more details contact.
The Textile Association (India)

2, Dwarkanath Mansion, Near Nirmal Nursing Home, 91, Ranade Road Extension,
Shivaji Park, Dadar (W), Mumbai - 400 028 India

Tel.: +91-22-24461145, Fax: +91-22-24474971
E-mail : taicnt@gmail.com

Website : www.textileassociationindia.org
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CHINA Homelife is the leading global series of China
products show which is annually held across nine
counties including Brazil, Turkey, South Africa, Poland,
Egypt, Kazakhstan, Jordan, Dubai and India.

The show connects over 6,000 high quality Chinese
manufacturers with over 80,000 of the most important
buyers in emerging markets. The show exhibits products
across varied categories including Textiles & Garments,
Building Materials, Home Electronics, Lighting,
Household Items, and Premium Gifts Items.

The Third Edition of the China Exhibition called China
Machinex India & China Homelife India was held last
year, at the Bombay Exhibition Centre, Goregaon (E),
Mumbai. The Show had about 450 Companies and
over 750 Exhibitors from China, exhibiting their

4th China Homelife India 2016 Exhibition

products belonging to various Machinex&Homelife
Categories.

Visit China Homelife India from 13th to 15th
December, 2016 at Bombay Exhibition Center, Hall
No. 5 & 6, to find the best supplier fit.

Features of the show: -
◆ Top 100 Chinese exporting companies will be

exhibiting
◆ Access to high quality products with the most

reasonable price
◆ Access to new innovations and designs
◆ Access to industry's key decision makers
◆ More than 1000 products to choose from
◆ On-site matchmaking to facilitate the most

appropriate supplier
◆ VIP Buyer Program shall provide chances for free

travel & accommodation

For preregistration & more details, contact:
Mr. Nilay Shah / MsAditiBorge
Marketing Manager
MCO-Winmark Exhibitions Private Limited
B-702, Dheeraj Heritage Residency - 1
Shastri Nagar, Linking Road Extn.,
Santacruz (W), Mumbai - 400054
M.: 9820660107, 9869150231
E-mail: nilay@winmark.co.in,
aditiborge.winmark@gmail.com

◆ VASTRAJET offers precise dot placements and
high precision printing

◆ Suitable for a variety of fabrics like cotton, silk,
wool, polyester and their blends

Vastrajet

ColorJet Group, India's largest manufacturer of digital
printers will be showing a live demonstration of direct
to fabric digital textile printer VASTRAJET at Gartex
2016 trade show being held in New Delhi from Au-
gust 27 in hall 14, booth no. 114.

The state-of-the-art and efficiently engineered
VASTRAJET printer, is a commercial grade entry level
digital textile printer, which meets the normal daily
requirements of a textile printing house, while being
suitable for a variety of fabrics like cotton, silk, wool,
polyester and their blends, including for stretchable
and normal fabrics.

Colorjet to show VASTRAJET textile
digital printer at Gartex 2016
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The structure of the VASTRAJET is excellently de-
signed to handle high speed production and precise
dot placements, while the proprietary AIVC technol-
ogy ensures high precision printing. The high speed is
achieved through specially designed jetting controls to
optimize printheads performance, to match the high
jetting frequency.

On the technology, quality and service front, Colorjet
is second to none. The digital textile printers are
manufactured at a state-of-the-art manufacturing facil-
ity in India itself, ensuring easy availability of spares
and services.

"ColorJet eyes Gartex as a great platform to exhibit its
technological advancements. VASTRAJET digital tex-
tile printer has written a long story of success in dif-
ferent geographies globally. The fabrics printed on
ColorJet digital machines are exported to many devel-
oped economies. In fact many designer fabrics are also
printed on our machines," Brand Manager at Colorjet,
Smarth Bansal said.

"Also since ColorJet markets its digital textile printers
directly to the end-user, the cost gets optimized fur-
ther, bringing down the total cost of ownership and
also the payback period substantially, which makes
our machines more competitive than those in the mar-
ket," Mr Bansal added.

For more information please visit
www.colorjetgroup.com

PR Contacts:
Arun Rao
Founder
Taurus Communications
Ahmedabad, India
Cell: +91 98250-38518 / 91575-07938
Email: arun@taruruscomm.net
Smarth Bansal
Brand Manager
ColorJet Group, Noida
Cell: +91 98102-39602
Email: smarth@colorjetgroup.com

Fibre2Fashion, the leading trade portal for the textile-
apparel-fashion value chain, has appointed TK
Sengupta as Technical Advisor.

"Mr. Sengupta brings with him 45 years rich experi-
ence having held various positions in textiles and man-
made fibres industry in the field of marketing, sales,
business & strategic planning, export marketing, re-
source planning, MIS, consultancy and higher man-
agement activities. We are pleased to have him on

board, and Fibre2Fashion Group can benefit greatly
from his extensive experience," said Fibre2Fashion
Executive Director Mr. Jose Daniel.

Sengupta has B. Text Engg. from T.I.T.,Bhiwani and
MBA from FMS, Delhi University, and has worked
with reputed companies like Reliance Industries Ltd.
(RIL), Indorama Synthetics Ltd., Modern Petrofils,
Vardhman Group, Fiberglass Pilkington Ltd. (FGP), at
senior management positions.

He has received award from The Synthetic and Rayon
Textiles Export Promotion Council (SRTEPC) for high-
est export of polyester filament yarn from India for
1995-96 and 1996-97. He has also been awarded Cer-
tificate of Merit by the India Trade Promotion
Organisation (ITPO) for second highest export to Latin
American countries for 1998-99.

Mr. Sengupta has been elected as Vice President with
"The Textile Association (India). Mumbai Unit.

Fibre2Fashion appoints T.K.Sengupta as
Technical Advisor
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Bangladesh State Minister for Textiles & Jute hope-
ful of better trade relation with India and expects
ITME 2016 to be the golden opportunity and cata-
lyst for both the countries.

Completing 4 decades of successful service to Textile
engineering Industry, India ITME Society lead a del-
egation to Bangladesh on 19th July 2016 despite the
disturbances and security concerns in Dhaka.

This is the first ever official delegation to Bangladesh
by India ITME Society and Chairman Mr. Sanjiv Lathia
was joined by Seema Srivastava, Exe. Director, Shekhar
Shridhankar Jt. Director along with participants of
ITME 2016, ITEMA S.p.A, ITALY,
DuratechAutomation Pvt. Ltd., CHTC FongsIndustries
Co. Ltd.and Suvin Advisors Pvt. Ltd. Textile Trendfrom
Kolkata and Screen Tex and Labels talk, two of the
Media partners to India ITME 2016 joined the delega-
tion from India.A total of 187 guests comprising Promi-
nent INDIA ITME 2016 participants, local representa-
tives and businessmen joined the networking program
and presentation in Le Meridian, Dhaka.

Chief Guest Mr. MirzaAzam, MP, Honourable State
Minister for Textile & Jute, Govt. of Bangladesh and
Guest of Honor Dr.AdarshSwaika, Deputy High Com-
missioner, High Commission of India launched the
India ITME theme tune at Dhaka on 19th July 2016 to
commemorate thesuccessful growth of the organiza-
tion for 4 decades.

Launch of India ITME Theme by Chief Guest Mr.
MirzaAzam, Hon'ble State Minister forTextile & Jute,

Govt. of Bangladesh, Guest of Honor Dr.
AdarshSwaika,Deputy High Commissioner, High Commis-

sion of India

India International Textile Machinery Exhibitions
Societylead a delegation to Bangladesh

Dr. AdarshSwaika, Deputy High Commissioner, High
Commission of India graced the occasion as Guest of
Honour and highlighted the opportunities for collabo-
ration and cooperation between India and Bangladesh
in the textile sector.

Chairman Mr. SanjivLathia, India ITME Society welcom-
ing Dr. AdarshSwaika, Guest of Honour

Mr. Faruque Hassan, Sr. Vice PresidentBangladesh
Garment Manufacturers &Exporters, (BGMEA) and
Mr. Md. Fazlul Hoque,Vice President,Bangladesh Tex-
tile Mills Association (BTMA), Mr. Mohammad Hatem
from Bangladesh knitwear Manufacturers and Export-
ers Association (BKMEA), Prof. Engr. Mashud Ahmed,
Vice Chancellor, Bangladesh University of Textiles
were the special guests at this historic occasion.

Prof. Engr. Mashud Ahmed, Vice Chancellor, Bangladesh
University of Textiles Welcomed by Mr.Lathia
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Prof. Mashud Ahmed spoke about the various training
programs offered, selection and admission process
followed by prestigious University of Textiles. He
spoke about brilliant opportunities for students and
faculty from both the neighbouring countries for joint
study and research programs.

Mr.Mohmmad Ismail, additional Secretary-Textiles,
Govt. of Bangladesh attended the program and mem-
bers of the industry from BTMA and BGMEA and
BKMEA interacted with the Indian delegation com-
prising of  press/media people, industry  members from
both India and Bangladesh.

View of Audience

Dhaka program also was first of its kind promotional
activity organised by India ITME Society creatinga
unique platform for better customer interaction and
direct access to local market at prominent and upcom-
ing textile hubs. Five Companies participated in this
promotional program, displaying catalogue and mak-
ing presentation to introduce their products to custom-
ers. This also increased the interest of business
visitorsin the 10th India International Textile Machin-
ery Exhibition to be held in Mumbai from 3rd to 8th
December 2016 at Bombay Convention and Exhibi-
tion Centre, Goregaon, Mumbai.

Mr. Sandesh Tere, Managing Director, Duratech Auto-
mation Pvt. Ltd, Mr. Updeep Sing, Managing Director,
Itema Weaving (India) Pvt. Ltd, CHTC Fong's Indus-
tries Co. Ltd, Hong Kong, Mr. Jinesh Lapasia, Pub-
lisher and Editor-in-Chief, SPRY Media (Screen Tex
and Labelstalk)fully utilized this opportunity to inter-

act with the guests. Apart from the above, the presence
of key exhibitors from India such as Lakshmi Machine
Works Limited (LMW) and  A.T.E. Enterprises Pvt.
Ltd,  Simta Machinery Pvt. Ltd., Saurer Textile Solu-
tions Pvt. Ltd. Added value and provided support to
India ITME team.

Mr.SanjivLathia, Chairman, India ITME Society
extendeda cordial welcome to Bangladesh business men
and also invitedMr.MirzaAzam, Honourable  State
Minister for Textile  & Jute, Govt.  of Bangladesh to
form a high level delegation to visit India ITME 2016
in December 2016.   The invitation was accepted gra-
ciously by the Honorable Minister with a promise to
encourage a delegation to India.

Mr.Engr. Shafiqur Rahman, Managing Director, HAMS
Garments Ltd. and Chairman of textile engineering
division was the instrumental in coordinating and bring-
ing this bilateral trade promotion effort to a successful
conclusion.

Mr. Lathia presenting bouquet to Mr. Engr. Shafiqur
Rahman, Managing Director, HAMS Garments Ltd. &

Chairman of textile engineering division

Mr. AvinashMayekar of Suvin Advisors distributed a
paper on the future opportunities in Bangladesh, high-
lighting the sectors which has not yet been fully ex-
plored in Bangladesh but has thepotential forincreased
collaboration between the two countries in textile sec-
tor. Press/Media from both Bangladesh and India in
large numbers attended the program and the event was
covered by Bangladesh T.V channels as well as print
media extensively.
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"Growing needs of the customers serves as a bench-
mark for development activity within LMW"

Shri. Giriraj Singh, Union Minister of State, Ministry of
MSME, Government of India, inaugurated the "Solar

Powered mini RingFrame in the presence of Mr.Sanjay
Jayavarthanavelu, Chairman and Managing director,

LMW, Coimbatore

Shri. Giriraj Singh, Union Minister of State, Ministry
of MSME, Government of India, visited Textile Ma-
chinery Major, Lakshmi Machine Works Limited
(LMW), Coimbatore on 17.07.2016 to unveil the "SO-
LAR POWERED MINI RINGFRAME" at a function
held in "Dr. D. Jayavarthanavelu Research & Devel-
opment Centre".

LMW as a part of its Corporate Social Responsibility
(CSR) initiative, joined hands with the Ministry of
MSME, designed and developed a mini RingFrame
that would benefit the KhadiIndustry for youth self-
employment and women empowerment even in remote
villages.

The mechanised mini RingFrame with 32 spindles is
driven using solar energy and is designed with a host
of features that ensure high productivity, quality of
yarn and also provide utmost safety and user-friendli-
ness.

The machine is capable of producing high quality yarn
in counts from 10s to 60s Ne. with solar power for 9
hrs a day from 8.00 am to 5.00 pm. Peak production
can be obtained between 10.00 am and 4.00 pm. This
solar powered mini RingFrame will fulfil the ever
demanding request of the KhadiIndustry with a
mechanised machine and safety features.

Hon. Minister appreciated LMW for this innovative
futuristic development which will rejuvenate the Khadi
industry, decentralise yarn production and will create
mass employment.  In addition to this he requested
LMW to develop a new spinning machine for produc-
ing yarn out of coir fibre.

Mr. Sanjay Jayavarthanavelu, Chairman and Manag-
ing Director, Lakshmi MachineWorksLimited shared
that LMW is always in the forefront fulfilling cus-
tomer needs with use of unconventional energy as well
as reducing power consumption through energy reduc-
tion modules for the regular spinning mills. This solar
powered mini RingFrame will help in upliftment of
rural community across the nation.

Hon. Minister concluded by commenting, "In order to
realise Mahatma Gandhi's dream, the product should
be affordable to the downtrodden and also help them
earn a living".

LMW unveils new "SOLAR POWERED
MINI RINGFRAME"

With USTER® TESTER 6, the industry-standard laboratory
system transforms into a complete quality management tool
for the whole spinning mill
The new USTER® TESTER 6 has all the accuracy and
power spinning mills have come to expect from this re-
nowned laboratory instrument family. But its ability to inte-
grate data from other quality measurement sources creates a
true Total Testing Center, analyzing every spinning mill
process with practical guidance on both quality and wider
mill management issues.

What can be found in virtually every spinning mill labora-
tory? An evenness tester - most likely made by USTER.
Since the launch of the original USTER® GGP in 1948,
some 14,500 evenness testers of successive generations have
been delivered worldwide. Accurate measurement of the
essential yarn parameters has been the key factor putting the
USTER® TESTER at the core of quality management over
the decades.
At ITMA 2015 in Milan, the latest USTER® TESTER in
this highly-successful range was presented for the first time.

Power and intelligence: now Total Testing is a reality
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So, what has changed between the existing USTER®
TESTER 5 and the new USTER® TESTER 6? Nothing…
and everything!
It could be said that 'nothing' has changed, but only in the
sense that the USTER® TESTER 6 remains the must-have
instrument for testing evenness and imperfections in spin-
ning mill laboratories. In reality, practically everything has
changed, starting with the brand-new USTER® Capacitive
Sensor (Sensor CS), as well as a new Sensor HL, for Hairi-
ness Length Classification at up to 800 m/min.
And a real breakthrough, in terms of user-friendly protection
against quality issues, is the Product Consistency Alert, which
flags up potential defects before they arise.
Empowering management
Fundamentally, the new USTER® TESTER 6 makes the
leap from traditional laboratory testing to 'Total Testing' of
every stage in the mill's yarn production sequence. That
means the USTER® TESTER 6 is no longer described
merely as an evenness tester - it now qualifies for the title
of 'The Total Testing Center', giving managements the power
to control both quality and productivity across the entire
spinning mill.
USTER® QUALITY EXPERT is the key to this whole-mill
approach. It is the essential platform for managing a spin-
ning mill with quality in mind, with the intelligence to col-
late and integrate laboratory test data from the USTER®
TESTER, USTER® fiber testing instruments and USTER®
online monitoring systems.
To help mills understand and apply the data presented,
USTER® TESTER 6 incorporates Assistant Q, a new 'staff
member' with unrivalled process expertise. Assistant Q ana-
lyzes and immediately alerts management to quality issues,
possible causes and best remedies. He also evaluates and
advises on a yarn's performance downstream, based on ap-
plication experience.
USTER® QUALITY EXPERT is also ready for an expanded
role, growing its capabilities as the mill extends its range of
testing and monitoring equipment. The more USTER® in-
struments are connected to the USTER® TESTER 6 via
USTER® QUALITY EXPERT, the more information can
be provided. With each addition, quality risks are minimized
towards zero. Today, USTER® AFIS PRO 2, USTER®
TENSOJET and USTER® QUANTUM EXPERT 3 can
already be connected. The USTER® HVI1000, USTER®
TENSORAPID and USTER® SENTINEL will follow, af-
fording mills totally centralized management of all aspects
of yarn quality.
Customizable reports and automatic analysis are valuable
advantages, but real Total Testing also needs an extra plus
point: intelligence. This starts with a system of alerts. The
Total Testing Center creates a map of the individual spin-
ning mill processes, and its alert system flags up any issues
at each process stage: bale opening, carding, combing, fin-
isher drawing, roving, ring spinning and winding. The sys-

tem pinpoints any problem, and analyzes its cause. At this
point, Assistant Q comes into play. Loaded with 65 years of
USTER know-how, Assistant Q is on call 24-7 to analyze
every measurement from offline and online monitoring. For
each alert, he proposes practical solutions and advises where
and how to fix the problem. Interaction with Assistant Q
makes the system even more intelligent, as it learns to rec-
ognize the main issues and quickly find the most efficient
solution.
Assistant Q: a typical task
During one of Assistant Q's endless shifts, an alert pops up
in the carding section, with a red dot indicating that imme-
diate attention is recommended. A tap on the touchscreen of
the USTER® QUALITY EXPERT brings up specific infor-
mation about the alert. It identifies the product and machine
affected in the cardroom, the date and time, and the source
of data used in flagging up the irregularity. In this case, the
source of the data is the USTER® AFIS PRO 2 and the
problem - highlighted in red - is that nep removal efficiency
is down to a critical level. Assistant Q is on the case -
confirming in the column at the right of the screen that this
alarm is quite severe - and offers proposals to eliminate the
trouble. The nep removal efficiency report shows decreased
efficiency at carding machine No. 20, while the other cards
are constant. Following the onscreen proposals from Assis-
tant Q, the customer is quickly able to rectify the fault by
changing the damaged licker-in wire on the offending card.
Intelligent analysis makes all the difference
Returning to the original question about what has changed
from USTER® TESTER 5 to USTER® TESTER 6, it's
clear that the more accurate answer would be 'everything'. If
the USTER® TESTER 6 was only a laboratory instrument,
it would take a whole team of specialists - and a lot more
time - to analyze and interpret the mass of data produced by
the mill's testing and monitoring instruments.
The Total Testing Center incorporated in USTER® TESTER
6 has the power to analyze all that data - and the intelligence
to make practical use of it. Add in the user-friendly services
of Assistant Q and it is clear that USTER® TESTER 6
provides everything needed for successfully managing a
spinning mill with quality in mind.
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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Advertisement Support for

Journal of the Textile Association

ADVERTISEMENT TARIFF

◆ Front Gate Fold (Colour) : Rs. 36,000/-

◆ Front Cover (Colour)* : Rs. 24,000/-

◆ Back Cover (Colour)* : Rs. 22,000/-

◆ Front /Back Cover Inside (Colour)* : Rs. 20,000/-

◆ Inside Double Spread (Colour) : Rs. 28,000/-

◆ Special Page 1st Opening Page (Colour) : Rs. 18,000/-

◆ Special Page Facing Back Cover Inside (Colour) : Rs. 17,000/-

◆ Full Page (Colour) : Rs. 15,000/-

◆ Half Page (Colour) : Rs. 8,000/-

◆ Full Page (Black & White) : Rs. 9,000/-

◆ Half Page (Black & White) : Rs. 5,000/-

◆ Book Mark (Colour) : Rs. 10,000-

* subject to availability

The Advertisement material should be with

Following specifications:

MECHANICAL DATA BOOK MARK ADVERTISEMENT

Overall Size : 28 cm x 21 cm Print Area : 15 cm x 7.5 cm MATERIAL

Print Area    : 25 cm x 18 cm CDs (pdf, coral format)

The advertisement material along with the Demand Draft / at par Cheque

In favour of "The Textile Association (India)" may kindly be sent to:

Hon. Gen. Secretary

The Textile Association (India)

2, Dwarkanath Mansion, Near Nirmal Nursing Home,

91, Ranade Road Extension,

Shivaji Park, Dadar (W), Mumbai - 400 028 India

Tel.: 022-24461145, Fax: 022-24474971

E-mail: taicnt@gmail.com
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INDIA

Garmek - An exhibition for Garment, Textile
Machine & Accessories
Date : 06th-08th August, 2016
Venue : Sanskar Kendra, Opp. NID, Paldi,

Ahmedabad, Gujarat, India
Contact : Adworld Communications,

86-D, DLF Model Town, 1st Floor,
Sector-11B, Faridabad - 121 006

M. : +91-9312069048, 7065503055,
9821170104, 8090202150

E-mail : mktg@igmatexindia.com
Website : www.igmatexindia.com

World Textile Conference -2
Organized by The Textile Association (India) -
Central Office
Date : 16th &17thSeptember, 2016
Venue : Hotel Sahara Star, Opp. Domestic Airport,

Vile Parle (E), Mumbai,  India
Contact : Hon. Gen. Secretary

The Textile Association (India)
2, Dwarkanath Mansion, Near Nirmal
Nursing Home, 91, Ranade Road Extension,
Shivaji park, Dadar (W),
Mumbai - 400 028 India

Tel. : 91-22-2446 1145
Fax : 91-22-2447 4971
E-mail : taicnt@gmail.com
Website : www.textileassociationindia.org

International Conference on Technical Textiles and
Nonwovens (ICTN)
Date : 10th-12th November, 2016
Venue : Indian Institute of Technology, Delhi

Hauz Khas, New Delhi - 110 016
Contact : Department of Textile Technology,

IIT Delhi, New Delhi - 110 016
M. : Prof. R. Alagirusamy -+91-9818133350, E-E-mail
: alagiru@gmail.com
M. : Dr. Apurba Das - +91-9871648134,
E-mail : apurbadas65@gmail.com
Fax : +91-11-2658 1103,
M. : +91 9909904179
E-mail : ictn2016.iitd@gmail.com
Website : www.textileconferenceiitd.com

Yarn, Fabric & Accessories - Trade Show 2016
Date : 23th to 26thNovember, 2016
Venue : NSIC Exhibition Centre, Okhla,

New Delhi, India
Contact : Abhishek Sharma - M.: +91-9810872914
E-mail : asharma@yfatradeshow.com
M. : Ankur Goel - +91-9212707924
Website : www.yfatradeshoe.com

FORTHCOMING EVENTS

The Textile Association (India) - Mumbai Unit organises
International Conference on "Make in India"
Date : 01st & 2nd December, 2016
Venue : Hotel The Lalit, Mumbai, Sahar Airport Road,

Andheri (East), Mumbai - 400 059 India
Contact : Hon. Secretary

The Textile Association (India) - Mumbai Unit
Amar Villa, Behind Villa Diana, Flat No. 3,
86, College Lane, Off Gokhale Road,
Near Portuguase Church, Maher Hall,
Dadar (W), Mumbai - 400 028 India

Tel. : 91-22-2432 8044 / 2430 7702
Fax : 91-22-2430 7708
E-mail : taimumbaiunit@gmail.com, taimu@mtnl.net.in
Website : www.textileassociationindia.com

ITME 2016
The Integrated Textile & Garment Manufacturing Tech-
nologies Showcase
Date : 03rd to 08th December, 2016
Venue : Bombay Convention & Exhibition Centre,

Goregaon (E), Mumbai,  India
Contact : Executive Director

India ITME Society,
1210/1211, Dalamal Tower, A wing, 12th Floor,
Plot No.211, Nariman Point, Mumbai- 400 021.

India
Tel. : +91-022-2202 0032, 2282 8138
Fax : +91-022-2285 1578
E-mail : itme@itme-india.com
Website : www.itme@itme-india.com

ABROAD

SDC International Design Competition in partnership with
Shanghai University of Engineering Science (SUES)
(The last date for submitting the design boards is Saturday,
13th August, 2016)
Date : 23rd November, 2016
Venue : Shanghai, China
Contact : Mrs. VaishaliDeokar

Promotions and Communication Manager
The society of Dyes and Colourists
(Education Charity) 208, Narmada Building,
Laxmi Industrial Estate, Vartak Nagar, Pokharan Road
No. 1,  Thane (West), Thane - 400 606 India

Tel. : +91-022-65346365
M.: +91 9004975533
E-mail : sdc@sdc.org.in
Website : www.sdc.org.uk

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..






