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Editor’s Foreword

The quiet powerhouse of the textile world, warp knitted fabrics, deserves
more than a passing glance. Unlike the familiar weft knitting where a
single yarn zigzags across, warp knitting utilizes multiple yarns running
parallel and interlocking vertically—a structural brilliance that results in a
fabric with superior dimensional stability and strength. This high-speed
manufacturing technique gives us versatile fabrics like Tricot (known
for lingerie, sportswear, and linings) and Raschel (used for everything
from fine lace and power nets to industrial textiles and curtains). These
materials have permeated countless products, from high-performance
activewear and automotive upholstery to medical textiles and durable
geotextiles.

The global market for these textiles is seeing robust growth, both
domestically and internationally, driven by two key forces: technological
advancements and rapidly changing consumer preferences. Modern
warp knitting machines, often integrating digital and Al-driven controls,
are not just faster; they allow for unprecedented complexity, enabling
the creation of intricate 3D spacer fabrics and engineered patterns. This
high efficiency makes warp knitting a financially compelling choice for
mass production. Consumers, increasingly moving away from flimsy
fast fashion, are demanding textiles that offer greater functionality
and longevity, a space where warp knits, with their controlled stretch,
abrasion resistance, and excellent breathability, naturally excel. The shift
towards athleisure and technical apparel has cemented their position as
the preferred fabric for demanding applications.

Yet, with great output comes a great responsibility. The single greatest
concern for the warp knitting industry today is sustainability and
recyclability. While the production process itself is highly efficient,
minimizing material waste compared to traditional weaving, many warp
knits rely on synthetic filament yarns (like polyester and nylon) for their
renowned performance characteristics. The industry is urgently pivoting
towards circularity. Leading manufacturers are investing heavily in
processing recycled yarns derived from post-consumer or industrial
waste, implementing resource-saving dyeing processes, and designing
fabrics—such as those with lower microplastic shedding—that are easier
to recover and reuse, signaling a necessary and hopeful commitment to
a greener textile ecosystem.

In this edition of TBD Home Textiles on warp knit fabrics, we have tried to
explore varieties of warp knitted fabrics, their applications, innovations,
global and domestic markets and the challenges faced by the industry
through a series of articles, market analysis and insights. Happy
reading....
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Warp Knit Fabric
The Powerfiouse of Sports: Textles

In the dynamic world of sports, performance is defined
not only by the strength and agility of athletes but also
by the fabrics that clothe and support them. Among the
silent heroes of sportswear innovation, warp knit fabrics
stand out as a game-changer, blending technology,
precision, and functionality into textiles that push
boundaries. Their presence in today’s sports arena is no
accident; it is the result of years of textile engineering,
innovation, and an ever-growing demand for fabrics that
go beyond style to truly enhance performance.

TBD spoRTSTEXTILES

Unlike traditional woven or weft-knit fabrics, warp knits
are crafted using parallel yarns interlaced in a zigzag
pattern along the length of the fabric. This unique
structure gives them superior dimensional stability,
durability and elasticity qualities that athletes depend
on whether they are sprinting on the track, cycling
through tough terrains, or diving into the pool. What
makes warp knit fabrics remarkable is their ability to
balance strength with softness, flexibility with resilience,
and breathability with protection.

In sports textiles, functionality is paramount. Athletes
demand fabrics that move with them, wick away
sweat, resist wear and tear, and allow skin to breathe
even under extreme physical strain. Warp knit fabrics
answer this call with precision. From lightweight meshes
used in sports jerseys to high-compression fabrics in
performance wear, warp knits can be tailored to meet the
exact needs of each sport. Their versatility makes them
indispensable across disciplines whether it is football
jerseys engineered for airflow, swimwear designed for
drag reduction, or protective gear reinforced with warp-
knit composites.

Beyond their physical properties, warp knits also reflect
the fusion of science and aesthetics. Sportswear today is
not just about performance but also about style, identity,
and confidence. Warp knit fabrics lend themselves



A
beautifully to dyeing, printing, and advanced finishing
techniques, ensuring that athletes look as sharp as they
perform. The smooth surface of these fabrics enhances
color vibrancy, while their resilience ensures the designs
withstand repeated washing and rigorous use.

Sustainability, too, has found its space in warp knitting
technology. With the global sportswear industry under
increasing pressure to adopt eco-friendly practices,
warp knit fabrics are being developed using recycled
polyester, bio-based yarns, and energy-efficient
production methods. Brands and manufacturers are
tapping into the inherent durability of warp knits,
ensuring longer-lasting products that reduce waste and
support circular textile initiatives. This intersection of
performance and responsibility makes warp knit fabrics
not only relevant today but also vital for the future of
sports textiles.

Focus Product -

What sets warp knit fabrics apart in sports is their ability
to adapt. A single knitting technology can produce
breathable meshes for lightweight jerseys, dense and
supportive textiles for compression wear, or strong
and protective structures for sports equipment. This
adaptability opens the door to endless innovations
smart textiles with embedded sensors, UV-protective
sportswear, or fabrics engineered to resist chlorine and
saltwater for aquatic sports.

As athletes continue to chase records and redefine
human limits, warp knit fabrics will remain central to
this journey. They are not just textiles but silent partners
in every sprint, jump, and stride fabrics that empower
athletes to perform better, recover faster, and look
sharper.

Warp knit fabrics have earned their place in the spotlight
not by chance but by design. Their unique structural
composition sets them apart from other textiles, offering
features that are almost tailor-made for the demands of
sports. For athletes and sports enthusiasts,
these features often mean the
difference between
ordinary
performance
and peak
achievement.
Let us explore the
characteristics that
make warp knit fabrics
a cornerstone  of
sports textiles.

TEBD SPORTSTEXTILES
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vibrant colors and logos. The smooth texture of

despite hours of stretching and training.

Dimensional Stability: One of the most defining qualities of
warp knit fabrics is their dimensional stability. Unlike weft-
knitted textiles, which can easily lose shape under stress, warp
knits maintain their structure even after intense use. This
stability ensures that a football jersey retains its fit after multiple
matches, or that a pair of compression tights does not sag
/ muscle support and improved circulation. Warp

warp knits enhances printing quality, making them
ideal for professional team uniforms.

e Compression Wear: Runners, cyclists, and
gym-goers turn to compression garments for

knits provide the controlled stretch and recovery

giving them an edge over traditional knits.

High Strength and Durability: Sports textiles must endure
rigorous use constant stretching, friction, exposure to sweat
and frequent washing. Warp knit fabrics excel here, offering
high tensile strength and abrasion resistance. The tightly
interlaced yarns make them less prone to runs or tears,

needed to deliver these benefits while ensuring the
garments remain in shape after repeated use.

e Training Apparel: Training tops and bottoms
made from warp knits balance durability with

/ flexibility, standing up to intense workouts while

keeping athletes comfortable.

Moisture Management and Breathability: No athlete wants
to feel drenched in sweat during a game or training session.
Warp knit fabrics are engineered with moisture-wicking
properties, drawing sweat away from the skin to the fabric’s
surface, where it evaporates quickly. Their porous structure
allows airflow, ensuring breathability and thermal comfort. J

Swimwear and Aquatic Sports: In water, fabric
performance is tested to the extreme. Swimwear
must reduce drag, resist chlorine, and fit the body
like a second skin.

e Competitive Swimwear: Warp knit fabrics

Lightweight Yet Functional:

strength and performance-enhancing features.

Modern sports demand
lightweight fabrics that do not weigh athletes down. Warp knits
can be engineered to be feather-light while still offering
Mesh
structures, in particular, provide ventilation without adding
bulk, making them ideal for sports jerseys and training tops. / .

create streamlined suits that minimize resistance
in water. Their dense yet elastic structure provides
compression, helping swimmers cut through the
pool with greater efficiency.

Diving and Surfing Gear: Warp knits are also

The true strength of warp knit fabrics lies not only in their
unique structural features but also in the vastness of their
applications. In sports, where every fraction of a second,
every breath and every movement counts, fabrics are
no longer passive elements but active contributors
to performance. Warp knits, with their versatility and
adaptability, have found a home in almost every corner
of the sports textile world. From clothing to accessories
and equipment, their presence is undeniable.

Sportswear and Performance Apparel: Perhaps
the most visible application of warp knit fabrics is in
sportswear. Jerseys, shorts, leggings, and compression
garments rely heavily on these fabrics for their strength,
elasticity, and moisture management.

e Team Jerseys: Football, basketball, and cricket
jerseys often use lightweight warp knit meshes that
ensure breathability and comfort while allowing

HEE TEBED sProrTsTEXTILES

used in wetsuits and rash guards. Their durability

and flexibility ensure that athletes can move freely
while being protected from saltwater abrasion and UV
rays.

e Water Polo Apparel: In a sport that combines speed
with physical contact, warp knits offer durability against
grabs and tugs while resisting the degrading effects of
chlorine.

Footwear and Shoe Components: Modern sports
shoes are not just leather and rubber they are
increasingly reliant on textile innovations. Warp knit
fabrics play a significant role in footwear design.

e Uppers for Sports Shoes: Warp knit meshes create
lightweight, breathable uppers for running shoes and
trainers. They offer ventilation, reduce weight, and
can be seamlessly engineered for both strength and
comfort.



¢ Reinforcements and Linings: Certain warp knits
provide added support in high-stress areas of shoes,
ensuring durability without adding unnecessary bulk.

Outdoor and Extreme Sports Gear: For athletes engaged
in trekking, climbing, skiing, or other extreme sports,

textiles must withstand unpredictable environments.
Warp knits are engineered for these conditions.

e Base Layers for Cold Sports: Warp knits provide
warmth without bulk and wick moisture away from the
skin, preventing chills in snow sports.

¢ Protective Layers in Outdoor Sports: For climbers
and trekkers, warp knits offer abrasion resistance and

Focus Product -

stretch, crucial for freedom of movement on rugged
terrain.

¢ Windbreakers and Jackets: Lightweight warp knit
fabrics, sometimes laminated with membranes, form
breathable yet protective layers for windy or rainy
conditions.

Sports Equipment and Accessories: Warp knit
fabrics extend beyond clothing and footwear into the
very equipment athletes use.

¢ Nets and Meshes: Football nets, tennis nets, and
even goalpost nets often use warp knit structures for
their strength and durability.

e Backpacks and Sports Bags: Reinforced warp
knits provide lightweight yet strong materials for
bags, ensuring they can carry heavy loads without
tearing.

e Supportive Straps and Belts: Warp knits with
controlled elasticity are used in knee braces, wrist
supports, and other accessories that aid injury
prevention and recovery.

Tricot fabrics

Sportswear & . .
(smooth, lightweight)

Activewear

Raschel fabrics (open, breathable)

Jerseys, leggings, tights, shorts,
sports bras, and tracksuits.

Mesh Raschel panels for ventilation
zones.

Compression &
Performance Gear

Powernet fabrics (supportive
compression)

Elastomeric warp knits
(Lycra/Elastane blends)

Compression sleeves, recovery suits,
running tights, cycling bibs and base
layers.

Swimwear &
Aquatic Sports

Fine-gauge tricot

(dense, hydrodynamic)
PBT/Polyester warp knits (chlorine-
resistant)

Competitive swimsuits, surf suits,
diving gear, and synchronized
swimming suits.

Cycling & Outdoor
Sports

Raschel meshes (for airflow)
Spacer fabrics (for cushioning)

Cycling jerseys, bib shorts, gloves,
hiking wear and trekking jackets.

Sports Footwear &
Accessories

Spacer fabrics (for comfort and
support)
Raschel meshes (for flexibility)

Shoe uppers, linings, backpacks, golf
and cycling gloves.

Leisure & Yoga
Apparel

Soft tricot (smooth and flexible)
Powernet blends (comfort + hold)
Microfiber warp knits (soft feel)

Yoga pants, leggings, tops and cozy
athleisure wear.

TEBD SPORTSTEXTILES
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Future Perspectives and Innovations in Warp Knit
Sports Textiles

.

The realm of sports is in constant flux, driven by the
relentless pursuit of human excellence and the desire
to push boundaries. Every year, athletes redefine what
is physically possible, while sportswear brands unveil
revolutionary collections, and textile engineers explore
materials with capabilities once considered science
fiction. Amid this dynamic environment, warp knit
fabrics have emerged as indispensable components
of performance textiles. Their inherent strength,
elasticity, dimensional stability, and comfort make
them ideal for athletic applications. Looking toward
the future, warp knit fabrics are poised to play an even
more transformative role in sports textiles, driven by
technological innovation, sustainability imperatives,
and evolving consumer demands.

One of the most compelling trends shaping the future
of warp knits is advanced customization. Today, sports
apparel is increasingly expected to cater to the unique
physiological and biomechanical needs of individual
athletes. Warp knit fabrics, with their ability to vary
structure, tension, and elasticity across a single garment,
offer unparalleled opportunities for personalization.
Future developments will leverage 3D body scanning
and sophisticated warp knitting machinery to produce
garments that precisely align with an athlete’s body

HEEE TEBED sProrTsTEXTILES

contours and movement patterns. Compression levels
can be fine-tuned for optimal blood circulation, zones
of breathability can be mapped to areas of high heat
generation, and fit profiles can be customized to specific
sports requirements. A marathon runner, for example,
could wear a jersey designed for maximum ventilation
across the shoulders and chest, while a cyclist might
benefit from shorts engineered for targeted muscle
support in the thighs. Such precision in garment design
promises not only enhanced comfort but measurable
improvements in performance, recovery, and injury
prevention.

Integration of smart technology into warp knit fabrics
represents another revolutionary trajectory. Wearable
technology is nolonger a futuristic conceptithas become
a central pillar of sports science. Warp knits, due to
their flexible and stable structure, are ideal candidates
for embedding conductive yarns, micro-sensors, and
other electronic components. These “smart garments”
can monitor heart rate, hydration levels, posture, and
muscle fatigue in real time, transmitting critical data to
athletes and coaches. The ability to capture and analyze
physiological metrics during training and competition
provides unprecedented insight into performance.
Moreover, the seamless incorporation of sensors within
warp knits ensures that comfort is not compromised,
allowing athletes to focus on movement rather than
monitoring devices. As data analytics continues to
advance, the fusion of textiles and technology will lead
to highly adaptive sportswear capable of responding
dynamically to an athlete’s condition and environment.

Sustainability is another defining force driving innovation
in warp knit sports textiles. The global textile industry
faces increasing scrutiny over its environmental impact,




compelling manufacturers to adopt eco-friendly
practices. Warp knits are well positioned to support
these sustainability goals. The development of bio-
based yarns and recycled fibers, including polyester
derived from post-consumer waste, offers a pathway
toward reducing the carbon footprint of sportswear.
Biodegradable polyamides and plant-derived fibers
are being explored to mitigate long-term waste, while
energy-efficient warp knitting machines are reducing
power consumption and material waste during
production. Furthermore, circular economy models are
becoming a realistic vision for sports textiles, where
garments can be collected, broken down, and re-spun
into new fabrics. The durability and resilience of warp
knits make them particularly suitable for such closed-
loop systems, offering both environmental benefits and
long-term economic value.

The concept of hybrid fabrics is poised to expand the
functional potential of warp knits. In the future, warp
knits will increasingly be integrated with other materials
to produce multifunctional textiles. Laminating warp
knits with breathable yet water-resistant membranes can
result in jackets suitable for extreme weather conditions,
while combining them with nonwovens or composite
layers enhances durability and protective capabilities.
These hybrid fabrics will allow designers to balance
competing requirements such as flexibility, protection,
moisture management, and thermal regulation within a
single garment. The versatility of warp knits ensures that
they remain at the core of these innovations, bridging
the gap between comfort and performance.

Aesthetic evolution in sports textiles is another area
where warp knits will continue to make a significant
impact. The rise of athleisure has blurred the boundaries
between functional sportswear and everyday fashion.
Warp knits, with their smooth surface, structural

Focus Product -

versatility, and compatibility with vibrant colors and
prints, are ideally suited to this trend. Future sportswear
will not only enhance athletic performance but also
cater to lifestyle preferences, allowing garments to
transition seamlessly from gym to street. Consumers
will increasingly expect apparel that embodies both
technological sophistication and visual appeal, and
warp knits offer the perfect platform for this fusion.
Designers will experiment with textures, patterns, and
finishing techniques to create garments that are as
stylish as they are functional, making warp knits central
to the evolution of contemporary sports fashion.

As sports continue to push into extreme environments,
the demand for high-performance protective textiles
is increasing. Ultra-endurance athletes

in desert

marathons, mountaineers navigating icy terrains, and
participants in contact sports all require apparel that
offers more than just comfort. Warp knit fabrics will evolve
to meet these challenges, incorporating advanced
features such as UV protection, flame retardancy,
antimicrobial finishes, and integrated padding. By
embedding protective elements directly into the fabric
structure, warp knits can reduce reliance on bulky gear,
improving mobility and performance while ensuring
safety. These innovations are particularly critical as
athletes venture into environments where conventional
sportswear is inadequate.

Beyond apparel, warp knits are finding new applications
in sports equipment. Already utilized in nets, bags,
and other accessories, warp knits are expected to
extend into performance-enhancing equipment. Their
combination of lightweight construction and mechanical
strength makes them suitable for reinforcement layers
in helmets, bicycle frames, and even rackets. This

TBD sporrTsTexTiLes EllEE
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expansion underscores the adaptability of warp knits,
demonstrating that their utility extends beyond clothing
into the very tools athletes rely upon. By offering
structural benefits alongside traditional textile functions,
warp knits are establishing themselves as versatile
materials with a broad spectrum of applications.

Ultimately, the future of warp knit fabrics in sports textiles
points toward a vision of performance without limits.
Fabrics will no longer passively support athletes they
will actively enhance capabilities. Thermoregulation,
injury prevention, endurance optimization, and real-
time performance feedback will all be embedded within
garments, creating an integrated system that responds
intelligently to both the athlete and the environment. As
technology, sustainability, and design converge, warp
knits will remain at the forefront of sports innovation,
shaping the way athletes train, compete and experience
their disciplines.
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THREADS OF INNOVATION

Uniraveling The Art And Selence
benima Warp Knit Fabries

Warp knitting, unlike weft knitting, forms loops in
a vertical direction, resulting in fabrics that resist
unraveling, maintain dimensional stability, and can be
engineered for specific mechanical properties. Over
the years, this technology has evolved into a family of
fascinating fabric types, each with its own distinctive
character. From the delicate smoothness of Tricot to
the open elegance of Raschel, and from the innovation-
driven Multiaxial Warp Knits to the traditional charm of
Crochet Knits, the world of warp knitting is as dynamic
as it is beautiful.

Let us take a journey through the intricate world of
warp knit fabrics understanding their construction,
feel, function and the modern applications that define
their growing presence in both fashion and technical
domains.

Tricot — The Soft Power of Precision

Tricotis often considered the soul of warp knitting refined,
gentle, yet structurally resilient. Made using bearded
needles, tricot fabrics reveal fine, lengthwise ribs on the
surface and delicate crosswise lines on the back. Their
hallmark is their lightweight nature; most tricot fabrics
weigh less than four ounces per square yard, making
them exceptionally soft, smooth and drapey.

TBD srorRTSTEXTILES

The subtle stretch in the lengthwise direction provides
ease without distortion, while the limited crosswise
stretch ensures stability. This balance makes tricot
ideal for applications demanding both comfort and
performance. Think of lingerie, underwear, nightwear
and microfiber towels all areas where softness meets
strength.

Modern producers like Baltex have taken tricot
production to new heights by blending synthetic fibers
like polyester, nylon, and microfiber for added durability
and moisture management. These fabrics retain their




shape, resist wrinkling, and dry quickly perfect for
everyday wear and active lifestyles.

Visually, tricot fabrics convey elegance through texture
rather than pattern. Under magnification, you can
see the tiny vertical ribs that shimmer subtly under
light, showcasing the craftsmanship of warp knitting
technology. Whether dyed in deep navy, soft rose, or
timeless white, the surface speaks of refinement and
comfort.

Beyond apparel, tricot fabrics have entered the world of
cleaning and care forming the base for microfiber terry
towels and even car-cleaning cloths, where their gentle
touch preserves delicate surfaces. In every thread,
tricot embodies precision, comfort, and modern textile
sophistication.

Focus Product -

Raschel — The Architecture of Texture

If tricot is about softness, Raschel is about structure.
Raschel warp knitting, executed using latch needles, is
characterized by its open construction, coarser yarns,
and textural complexity. The result is a fabric that often
resembles lace, crochet, or mesh depending on the
patterning of yarns and guide bars.

Unlike tricot, which is smooth and fine, Raschel fabrics
celebrate texture and design. They can be airy and
decorative, as seen in lace fabrics used in dresses and
lingerie, or dense and functional, as in sportswear mesh
or industrial textiles. The versatility of Raschel machines
allows manufacturers to create everything from intricate
floral laces to rugged nettings used in automotive
interiors and mosquito nets.

Dimensional stability is another defining strength of
Raschel fabrics. While their structure is open and
porous, they rarely sag or unravel making them a
preferred choice for applications that demand strength
and resilience. They also allow heavier, textured yarns
to be combined with finer ones, enabling a contrast of
function and form within the same fabric.

In the fashion world, Raschel fabrics bring a romantic
and breathable touch to unlined coats, athleisure tops,
dresses, and intimate wear. In the technical textile
sector, Raschel finds its place in home furnishings,
medical textiles, and filtration materials. Its ability to
merge beauty and practicality makes it one of the most
versatile categories in warp knitting.

TBD SPORTSTEXTILES
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From a visual standpoint, Raschel is stunning. Picture
an open, lace-like surface, with yarns crossing in
artistic geometry a blend of craftsmanship and machine
precision. Whether rendered in soft pastels for fashion or
bold industrial tones for functional use, Raschel stands
as a testament to the creative power of warp knitting.

Milanese Knit — The Elegant Balance

Milanese knit is a lesser-known yet significant member
of the warp knitting family. Produced on specialized
Milanese knitting machines, this fabric type combines
the strength of warp knitting with a smooth, diagonal
appearance. Unlike tricot or Raschel, which rely on
different needle movements, Milanese fabrics form their
loops in a distinct crossed pattern, giving them a unique
surface sheen and a more elastic, supple feel.

Historically, Milanese fabrics were prized for luxury
apparel, gloves, and high-quality linings. They drape
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beautifully, resist runs, and maintain their shape better
than traditional weft knits. Their fine construction and
resistance to snags make them perfect for elegant
dresses, high-end lingerie, and fashion accessories.

Today, Milanese knitting is also being rediscovered for
technical and performance applications. Its firm yet
flexible texture provides support in shaping garments,
medical textiles, and even certain industrial applications
requiring controlled elasticity. Though its production
is relatively limited compared to tricot and Raschel,
the Milanese knit remains a symbol of sophistication a
bridge between tradition and innovation.

When viewed closely, Milanese fabrics exhibit a gentle
diagonal grain, reflecting light in a way that gives them
an understated shine. This subtle visual texture adds
depth to garments without relying on prints or patterns.
In a world that increasingly values both performance
and aesthetics, Milanese knits quietly hold their ground
as timeless and refined.

Crochet Knit — A Modern Machine Twist on Tradition

Crochet knits within the warp knitting realm are a
modern homage to the hand-crocheted fabrics of earlier
centuries. Produced on crochet warp knitting machines,
these fabrics capture the handcrafted charm of open-
loop designs while benefiting from industrial efficiency.

Unlike conventional crochet, where loops are created
manually, warp crochet machines use multiple guide
bars to produce a structured, decorative mesh with
exceptional regularity. The resulting fabrics can range
from delicate decorative trims to robust, net-like
constructions used in outerwear, accessories and home
décor.

What makes crochet warp knits particularly special is
their aesthetic flexibility. Designers can simulate the look
of handmade lace, macramé, or open-weave textiles,
allowing for endless creativity in fashion and interiors.
At the same time, the use of synthetic or blended yarns
offers durability and easy maintenance, making them
suitable for modern use.

In apparel, these fabrics are appreciated for their
bohemian appeal airy, breathable, and naturally
draping. In industrial contexts, crochet knits serve



mesh

as reinforcements,
components. Thus, they beautifully merge heritage
craftsmanship with advanced textile engineering.

linings, or lightweight

A close look at crochet warp knits reveals artistry
in motion yarns looping gracefully into patterned
openness, capturing both nostalgia and innovation in
one fabric.

Mesh Fabric — The Breathable Revolution

Few fabrics have had as widespread an impact in
recent years as warp-knitted mesh. It is the cornerstone
of performance wear, outdoor equipment, and even
industrial design. Produced using synthetic yarns like
polyester or nylon, mesh fabrics are known for their
open, breathable structure, lightweight construction,
and excellent tensile strength.

The warp knitting method ensures that these meshes
maintain their shape and do not unravel even when cut,
a key advantage over weft-knitted or woven meshes.
Depending on the gauge and yarn type, warp-knitted
mesh can vary from fine, silky textures for sportswear
lining to coarse, rugged meshes for backpacks, seat
covers and safety gear.

Focus Product -

In apparel, warp-knitted mesh creates ventilated panels
in sports jerseys, leggings, and sneakers, helping
regulate body temperature and wick moisture. In medical
and industrial sectors, it finds roles in wound care, air
filtration, and reinforcement layers in composites.

The technology behind mesh warp knitting allows
precise control over pore size, yarn thickness, and
stretch direction making it highly customizable. The
result is a fabric that breathes, protects, and performs
seamlessly.
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interlocked network of yarns resembles a honeycomb or
geometric lattice, reflecting strength through structure.
Whether translucent or vividly colored, mesh fabrics
embody the perfect marriage of engineering and
elegance.

Multiaxial Warp Knitted Fabrics — The Future of
Technical Textiles

As textile technology advances, the boundaries of
warp knitting have expanded into high-performance
engineering domains. Stitch-bonded and multiaxial
warp knitted fabrics are the pinnacle of this evolution
combining warp knitting with nonwoven and composite
techniques to create fabrics with exceptional mechanical
properties.

In these fabrics, multiple layers of yarns often glass,
carbon, aramid, or hybrid fibers are oriented in different
directions (longitudinal, transverse, diagonal) and
bonded using a warp-knitted stitch. This arrangement
eliminates fiber crimping, ensuring fibers lie straight
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and carry loads efficiently, which dramatically enhances
tensile and impact strength.

Multiaxial warp knitting machines can produce fabrics
with two, three, or even four yarn orientations, precisely
controlled for weight, strength, and thickness. The
resulting materials are lightweight yet stronger than
steel by weight, making them ideal for demanding
applications
construction, automotive components, and high-end
sporting goods.

in aerospace, wind energy, marine

For instance, in the wind energy sector, multiaxial warp
knitted reinforcements are used in turbine blades due
to their high stiffness and fatigue resistance. In sports,
these fabrics form the core layers of racing bike frames,

helmets, and surfboards. In defense and marine
sectors, they are valued for their impact resistance and
structural integrity.

TBD spoRTSTEXTILES

The process also supports the use of sensitive fibers,
as the warp knitting technique imposes minimal
mechanical stress on the yarns. Additionally, the ability
to symmetrically arrange layers avoids residual stress,
preventing warping or delamination in composite
structures.

Visually, a multiaxial warp knitted fabric presents
an intricate network of layered yarns held together
by precise stitching a harmony of geometry and
strength. On the production floor, modern warp knitting
machines display a fascinating sight vertical yarn
feeds, synchronized guide bars, and needles working
at lightning speed to create fabrics that redefine
performance possibilities.

These fabrics represent the pinnacle of textile
engineering transforming warp knitting from a fashion
tool into an industrial technology that drives the future
of composites.

From the intimate softness of tricot to the engineered
excellence of multiaxial composites, warp knit fabrics
embody a rare duality artistry guided by precision. Each
type serves a unique purpose, yet all share common
traits: dimensional stability, efficient production, and the
ability to tailor performance through yarn selection and
structure design.

In fashion, warp knits have become essential for creating
lightweight, comfortable, and durable garments that
adapt to the human body. In technical fields, they are
building blocks for innovation forming reinforcements,
filters, and protective materials that perform under
extreme conditions.

Warp knitting also supports sustainability goals
by allowing efficient yarn use, minimal waste, and
compatibility with recycled synthetics. Manufacturers
worldwide are now combining warp knitting with
digital control systems and smart monitoring, making
production faster, more precise, and environmentally
responsible.

Whether admired under a designer’s spotlight or tested
in a laboratory, warp knit fabrics continue to redefine
the relationship between aesthetics and function. Their
journey from soft lingerie to aerospace composites tells
a story of evolution, innovation, and infinite possibility.
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Warp knit fabrics “incl. those made on galloéﬁ-knitfm
machines”, of a width of > 30 cm |

(Source- Data from International Trade Centre and Analysis hy TBD)
Global Trade Import (HS Code 6005)

Global Trade Top Importer US$ Import Growth Period (2020-24)

US$ 3.38 Bn 0.57 Bn, Vietham 7.0%

Global Trade Export (HS Code 6005)

Global Trade Top Exporter US$ Export Growth Period (2020-24)

US$ 3.6 Bn 1.4 Bn, China 3.7%
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IMPORTS TRENDS
WARP'KNIT FABRICS ™

(HS Code 6005)

Global Top Importers of Warp knit fabrics “incl. those made on galloon knitting
machines”, of a width of > 30 cm (HS Code 6005) (USD in Million)

World 2,579.1 3,086.2 3,184.1 2,902.5  3,383.8 7.0%
Viet Nam 396.3 409.3 383.4 396.6 574.9 9.7%
USA 265.9 305.7 372.8 324.3 354.3 7.4%
Mexico 86.4 90.3 96.9 95.1 190.8 21.9%
Indonesia 113.8 150.7 163.9 149.6 144.9 6.2%
India 61 101.1 112.1 97.8 109.9 15.8%

Market Share of Global Importers (2024) of Warp knit fabrics “incl. those made
on galloon knitting machines”, of a width of > 30 cm (HS Code 6005)

= Viet Nam
USA

16.99% Mexico

= Indonesia

India
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Overview: The global market for warp knit fabrics shows a strong concentration among a handful of fast-growing
Asian and American importers. Viet Nam clearly leads the space, reflecting its powerful textile-to-garment
manufacturing ecosystem and its dependence on imported knitted inputs for re-export markets. The USA continues
to maintain a solid position as a high-value importer driven by its demand for performance wear, automotive textiles
and home furnishings. Mexico’s expanding share hints at its rising role as a near-shoring and assembly hub for
North America, pulling in more knitted fabrics for value-added processing. Indonesia remains a consistent buyer,
supported by its large domestic garment base, though its market share growth is relatively stable compared with
other aggressive importers.

India’s Position: India holds a modest but meaningful share in the global import landscape, primarily driven by
specialized production needs and sourcing gaps in domestic warp-knit capabilities. Its share reflects a growing
dependence on high-performance or value-added knitted substrates not readily available locally. With rising
investments in advanced knitting technology, India has clear potential to reduce its reliance on imports over the
medium term.

CAGR of Top Global Importers (2020-24) of Warp knit fabrics “incl. those made
on galloon knitting machines”, of a width of > 30 cm (HS Code 6005)

25.0% 21.99
0,
20.0% e
15.0%
9 1]
10.0% 7.0° 7.4% 6.2%
5-0% '

0.0%

World Viet Nam USA Mexico Indonesia India

Overview: The growth trend in the international trade of warp knit fabrics shows strong resilience, with several
countries steadily expanding their import volumes despite fluctuations in global demand. Mexico’s exceptionally
high growth signals a structural shift in supply chains as brands move towards regional manufacturing clusters. Viet
Nam’s growth underscores its continued rise as one of the world’s largest apparel conversion hubs, even during
periods of economic slowdowns. The USA and Indonesia show stable long-term growth patterns, supported by
consistent industrial and consumer demand for knitted technical textiles. Overall, the category reflects a healthy
global appetite for warp-knit inputs used across sportswear, lingerie, automotive interiors, and industrial textiles.

India’s Position: India’s strong CAGR highlights increasing domestic demand for specialized warp knit fabrics,
especially in technical textiles, athleisure, and automotive applications. The growth also reflects India’s transition
towards higher-quality garment production that requires advanced knitted structures. This upward trajectory
positions India as one of the more dynamic importers with evolving manufacturing needs.
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(HS Code 6005)

WARP KNIT FABRICS u/

Global Top Exporters of Warp knit fabrics “incl. those made on galloon knitting
machines”, of a width of > 30 cm (HS Code 6005) (USD in Million)

World 3,129
China 1,028.8
Korea 304.3
Germany 217.9
USA 179.1
Japan 145.8
India 11.5

3,806.2
1,297.8

357
247.4
166.1
173.2

191

3,926.2
1,354.2

394.5
236.5
184.6
170.7

19.4

3,549.8 3,623.3 3.7%
1,254.8 1,416.7 8.3%
319.6 349.8 3.5%
215.5 187.4 3.7%
171.7 163.4 -2.3%
165.8 159.7 2.3%
22.3 22.6 18.4%

Market Share of Global Exporters (2024) of Warp knit fabrics “incl. those made
on galloon knitting machines”, of a width of > 30 cm (HS Code 6005)

0.6%

4.4%

China
Korea
= Germany
= USA
= Japan

= India
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- Market Analysis

Overview: The global export landscape for warp knit fabrics is shaped overwhelmingly by a single dominant source,
creating a highly concentrated supply structure. China’s commanding presence reflects its unmatched scale,
vertically integrated textile clusters, and leadership in high-speed warp knitting technologies. Korea and Germany
follow as premium suppliers, leveraging advanced machinery and specialization in technical and performance-
grade knitted textiles. The USA and Japan contribute stable yet niche capacities, often focused on innovation-
driven or high-spec segments. Overall, the market shows a blend of mass-production leaders and specialized
exporters catering to automotive, sportswear, industrial, and medical textile applications.

India’s Position: India’s share in global warp knit fabric exports is modest, reflecting a developing industry that is
still maturing in terms of scale, technology, and product sophistication. However, India plays an important role in
specific segments such as fashion knits, mesh fabrics, and lightweight technical structures. With rising investment

in advanced warp knitting machines and export-oriented textile hubs, India has significant headroom to strengthen
its global presence.

CAGR of Top Global Exporters (2020-24) of Warp knit fabrics “incl. those made
on galloon knitting machines”, of a width of > 30 cm (HS Code 6005)

20.00/0 18.4%

15.0%
1 0.00/0 8-30/0

5.0% 3.7%

) ) 3
0.0% u,
World China Korea Ge Japan India

-5.0% -3.7% -2.3%

Overview: Export growth patterns reveal a divided global landscape, where a few countries surge while traditional
leaders face stagnation or decline. China continues to expand steadily, supported by strong domestic capacity,
evolving fabric innovation, and deep integration into global supply chains. Korea and Japan show moderate,
sustainable growth driven by their focus on high-quality, high-performance knitted textiles. Meanwhile, Germany
and the USA experience contraction, signalling a shift in competitiveness as manufacturing relocates towards
cost-efficient Asian hubs. Overall, global export growth remains stable but increasingly influenced by technological
upgrades, demand for functional textiles, and reshaping of sourcing networks.

India’s Position: India stands out with one of the strongest growth trajectories in the segment, reflecting expanding
domestic capabilities and increasing global acceptance of Indian-made knitted fabrics. The growth also indicates a
transition from traditional textiles towards more value-added warp knit structures. If this momentum continues, India
can gradually move from a small-scale exporter to a meaningful global contributor in selected warp-knit categories.
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Warp knit fabrics
(HS Code 6005)

India Exports of Warp knit fabrics “incl. those made on galloon knitting
machines”, of a width of > 30 cm (HS Code 6005) (USD in Million)

World 11.5 19.1 19.4 22.3 22.6 18.40%
UAE 3.5 3.8 4.3 4.6 4.2 4.90%
Algeria 0.3 1.6 1.8 3.7 4.2 86.80%
USA 0.8 24 2.8 2.5 3.6 45.10%
Bangladesh 0.9 1.6 2.8 3.7 2.3 24.90%
Nepal 1 2.9 1.3 1.3 1.2 2.70%

Market Share of Importers (2024) of Warp knit fabrics “incl. those made on
galloon knitting machines”, of a width of > 30 cm exported by India
(HS Code 6005)

= UAE

= Algeria
USA

= Bangladesh

= Nepal
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- Market Analysis

Overview: The distribution of India’s export market reveals a balanced mix of regional and global buyers, each driven
by different textile consumption patterns. The UAE and Algeria sit almost equally at the top, reflecting their strong
re-export, retail, and apparel manufacturing linkages. The USA’'s notable share highlights India’s growing reach
into premium and performance-oriented market segments, where quality consistency and compliance are critical.
Bangladesh represents the neighbouring production hub that heavily depends on imported warp knit inputs for
garment conversion, keeping India relevant in its value chain. Nepal’s steady share shows India’s natural advantage
in supplying nearby developing markets where logistical convenience and trust in suppliers play a central role.

CAGR of Top Global Importers (2020-24) of Warp knit fabrics “incl. those made
on galloon knitting machines”, of a width of > 30 cm exported by India
(HS Code 6005)

86.8%
90.0% ®
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%  18.4%
20.0% —
10.0%
0.0%

4.9%

2.7%
Ay
World UAE Algeria USA Bangladesh Nepal

Overview: India’s exports of warp knit fabrics have shown a strong upward momentum, reflecting both rising global
demand for functional knitted materials and India’s expanding capability in this category. The surge in some key
destinations points to shifting sourcing patterns, where buyers increasingly diversify their supply chains beyond
traditional textile hubs. Strong growth also indicates India’s ability to offer competitive pricing, reliable quality, and
quicker turnaround times factors that matter greatly in apparel and technical textile supply chains. The performance
across markets suggests that India is becoming a preferred partner for mid-volume, value-added warp knit fabrics
rather than only basic or commodity products. Overall, the growth trend signals a healthy transition from small-scale
export participation to a more structured and strategically expanding presence.
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(Source- Data from Market Research Future and Analysis by TBD)

As of 2024, the global textile market stands strongly
anchored by Asia—Pacific, which alone contributes
about 54% of global textile production and export
volumes, making it the undisputed hub for warp knitting
machinery, fabric manufacturing, and large-scale
processing. Meanwhile, North America and Europe
remain dominant in innovation, premium consumption,
and sustainable textile development. Emerging markets
in South America and the Middle East & Africa (MEA)
represent the next wave of expansion, fueled by
urbanization, apparel retail penetration, and growing
technical textile industries.

Asia—Pacific: Asia—Pacific holds the largest and
most influential share of the warp knit fabric industry,
driven by China, India, Japan, South Korea, Taiwan,
Bangladesh, and Vietnam. China’s advanced knitting
parks and India’s rapidly growing circular and warp
knitting clusters have positioned the region as both the
manufacturing heartland and fastest-growing consumer
market for knitted and warp-knitted fabrics.

The region commands over half of global demand,
supported by strong domestic market consumption,
rising disposable incomes, and accelerating urban
fashion culture. In addition, Asia—Pacific leads in the
installation of warp knitting machines, especially high-
speed tricot and Raschel machines, reflecting a push
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toward advanced textile manufacturing. The region is
projected to maintain dominance over the next decade,
with further investments flowing into performance
textiles, athleisure, automotive interiors, swimwear, and
home furnishings.

Key drivers include cost-effective labor, large textile
processing hubs, and increasing consumer inclination
toward comfortable, stretchable, and functional apparel.



The presence of complete value chains from yarn
spinning to dyeing, finishing, and garmenting gives the
region unmatched competitive advantage.

North America: North America remains a significant
and technologically demanding market for warp knit
fabrics. Although manufacturing volumes are smaller
compared to Asia, the region demonstrates strong

demand across sportswear, athleisure, swimwear,
medical textiles, and technical textiles. North America
has seen fast growth in warp knitting machine adoption,
largely due to the increasing use of technical fabrics in
performance apparel and industrial applications.

While consumption volume grows steadily, the value of
the knitted fabric market shows moderate growth, partly
due to competitive imports and fast-fashion pressures.
The U.S. and Canada lead in textile innovation,
with brands investing heavily in moisture-wicking,
breathable, antibacterial, and sustainable warp-knit
fabrics. The region’s growth is propelled by demand
for high-performance and lifestyle clothing and an
expanding market for eco-friendly textiles complying
with strict regulatory norms.

Environmental sustainability, circularity, and green-
certification requirements significantly influence North
American buying trends, driving manufacturers to adopt
recycled yarns, low-impact dyes, and energy-efficient
production methods.

Europe: Europe stands out as both a mature consumer

Market Analysis -

market and a global hub for advanced warp knitting
machinery manufacturing. Countries like Germany, Italy,
and Switzerland dominate global exports of tricot and
Raschel machines, making Europe the technological
backbone of global warp knitting. The region’s fabric
market is steady, with moderately high revenue growth
driven by technical textiles, automotive components,
medical fabrics, lingerie textiles, and sustainable
fashion.

European brands

increasingly rely on alternative
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sourcing destinations (India, Turkey, Vietham) as they
diversify away from China amidst supply-chain reforms
and sustainability goals. EU directives promoting
circularity, carbon reduction, and biodegradable textiles
play a central role in shaping European textile demand.
Europe’s textile value chain is comparatively high-tech,
utilizing advanced materials, engineered structures,
recycled yarn content, and strict quality compliance.
While the region does not compete on low-cost
manufacturing, it leads on innovation, research, and
sustainable textile engineering.

South America: South America represents an
emerging but promising market for warp knit fabrics,
particularly in Brazil, Argentina, Colombia, and Chile.
The Latin America & Caribbean knitted fabric market
has recorded steady expansion with +1.7% CAGR in
volume and +4.0% CAGR in value, signaling both rising
consumption and premiumization.

TBD SsPORTSTEXTILES



- Market Analysis

Growth is fueled by expanding sportswear culture, rising
urban middle-class population, and increasing retail
penetration. Brazil remains the region’s largest textile
base, with modern knitting facilities and good demand
for fashion, swimwear, and athleisure. Despite being
smaller than Asia or Europe, South America is witnessing
strong modernization of textile machinery and higher
imports of advanced warp knitting equipment.

The region’s textile sector benefits from increasing
export opportunities within the Americas, yet faces
challenges such as import tariffs, currency instability,
and uneven manufacturing scale. Still, South America
holds significant long-term potential for warp knit
expansion.

Region

North America

Middle East &

Africa (MEA) region.

TED spPORTSTEXTILES

Market Share / Dominance

~54% of global textile market; world’s
largest warp knit manufacturing base.
Significant consumption and high
demand for warp knit machinery.

Mature market; leading region for warp
knitting machinery manufacturing.
South America Emerging and expanding market.

Small but fast-growing emerging

Middle East & Africa (MEA): The Middle East &
Africa region is evolving into a high-potential emerging
market, supported by increasing apparel demand,
rapid urbanization, and growth of textile manufacturing
hubs in countries like Egypt, Ethiopia, Kenya, Morocco,
UAE, and Saudi Arabia. While still small in global share,
MEA has shown consistent expansion in knitted fabric
consuption and

;

Africa, in particular, is witnessing rising interest in
setting up textile parks and garmenting zones due to its
young workforce, government incentives, and proximity
to European markets. Knit fabrics, including warp-knit
varieties, are finding growing applications in fashion
apparel, school uniforms, undergarments, and home
textiles.

MEA’s demand is expected to accelerate as retail brands
expand footprints and local manufacturing strengthens.
With increasing imports of circular and warp knitting
machines, the region is on track to become a relevant
production base for global supply chains.

Global Warp Knit Fabric Market Segmentation by
Geographical Region

Growth Trends

Fastest-growing; expected to
maintain dominance through 2030.
Moderate growth; innovation-led
and sustainability-driven.
Moderately fast revenue growth;
premiumization trend.
Steady growth with rising import
volumes; 1.7-4% CAGR range.
High long-term growth potential;

rapid machinery adoption.
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INDIAN & GLOBAL TITANS IN
WARP KNIT FABRICS

A COMPETITIVE INSIGHT INTO

Goyal Knitfab Pvt. Ltd. (Surat)

GOYAL
KNITFAB

Goyal Knitfab is one of India’s leading producers of warp
knit fabrics, specializing in tricot, mesh, and spacer
fabrics for diverse applications such as sportswear,
upholstery, andfootwear. The company’s strong technical
base and modern machinery give it a competitive edge
in both quality and innovation. With a commitment to
sustainability, Goyal recycled polyester and
eco-friendly finishes. Its flexible production and quick
turnaround have made it a trusted supplier in both
domestic and export markets. While raw material price
volatility affects margins, Goyal’s strategic investment in
automation offsets this challenge. The company’s focus
on continuous development and product customization
strengthens its global appeal. Goyal Knitfab’s journey
reflects India’s growing technological competence in
warp knitting.

uses
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Abhinandan Knits Pvt. Ltd. (Ludhiana)

BHINANDAN
KNITS PVT LTD.

Abhinandan Knits has emerged as a specialist in warp
knit spacer fabrics used in sportswear, footwear linings,
and upholstery. The company’s manufacturing facilities
in Ludhiana are equipped with advanced knitting
technologies, ensuring consistency in performance
fabrics. Its biggest strength lies in rapid order fulfillment
and product diversification for domestic brands. The
firm’s customer-centric approach and strong regional
distribution network enhance its competitiveness.
While it has limited international exposure, Abhinandan
is exploring collaborations for export growth. The
company’s quality assurance system and affordable
pricing make it a key supplier to India’s activewear
market. It is now investing in functional finishes and
advanced mesh fabrics to expand its technical textile
footprint.



Madhawk RG Merchandisers Pvt. Ltd.

(Delhi NCR)
i"l.-""k.

L

RG
MERCHANDISERS

SAMPLE FABRICS

Madhawk RG Merchandisers is recognized for
its advanced warp knitting operations, producing
tricot, mesh, and raschel fabrics for both apparel
and industrial applications. The company’s focus on
customization and superior fabric design has earned
it strong brand partnerships. It has adopted upgraded
knitting technologies and finishing lines to enhance
product performance. Madhawk’s flexibility in low and
mid-volume production allows it to cater to niche buyers
effectively. Though smaller in scale, its attention to detail
and innovation-oriented approach drive its competitive
strength. The company’s strategic goal is to diversify into
technical warp knits used in protective and automotive
textiles. With an emphasis on quality and innovation,
Madhawk continues to expand its market share.

Shree South India Poly Tex (Karur, Tamil Nadu)

Shree South

India Polytex

Shree South India Poly Tex represents South India’s
growing warp knitting industry, particularly in the Karur
and Tirupur clusters. The company manufactures
wide-width warp knit fabrics for home furnishings,
automotive, and industrial applications. Its proximity to

Market Analysis -

yarn suppliers and finishing units ensures cost efficiency
and supply chain strength. The firm’'s competitive
advantage lies in offering reliable, quick-turnaround
production at affordable prices. Although limited in
R&D capacity, the company benefits from cluster-
based shared infrastructure and government support.
Its goal is to integrate smart knitting systems for better
quality monitoring. The combination of local expertise
and expanding export potential places it firmly among
India’s top warp knit producers.

Shubhtex India Pvt. Ltd. (Surat)

Shubhtex is a major manufacturer of polyester and
nylon warp knit fabrics for sportswear, lingerie, and
decorative applications. The company leverages
advanced raschel and tricot machines to produce
intricate designs and textures. Its strong design team
and innovation culture allow frequent product updates
that appeal to both domestic and export buyers. The firm
emphasizes sustainable production through energy-
efficient technologies. Shubhtex’s quality consistency
and cost competitiveness make it a preferred supplier
to garment exporters. It faces competition from low-
cost Chinese imports but offsets it through superior
customization. The company’s growing focus on high-
performance knits aligns with global market trends.

Best Knitting Mills (Tirupur)

Best Knitting Mills operates as a diversified manufacturer
offering warp knit fabrics for lingerie, sportswear, and
medical applications. The company’s commitment to
innovation and quality has built strong relationships
with international buyers. It invests regularly in new-
generation warp knitting machines and finishing
technologies. The firm’s strength lies in its high-quality
standards and ability to produce specialized warp
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