Fully Fashion Knitwear
Introduction: based on fabric construction and manufacturing garment.

[image: image5.png]T/B to T/F

In
Widthwise direction





Knitting: It is a process of fabric manufacture by converting yarn into loop form and then these loops interlock/intermesh/interlooped together which form a structure is called knitting or knitted structure.
Or.

Interlocking of loops which form a structure is called knitting. 
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Wales: vertical column of knitted fabric.
Course: horizontal column of knitted fabric.

Loop: bending of yarn is called loop.

WPI = Wales per Inch     


CPI = Course per Inch
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What is fully Fashion?
Fully fashioning is a method/technique of shaping a knitted structure by increasing or decreasing the number of Wales or needles. 
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( What are the Advantages & Disadvantages of Fully Fashioning?

Advantage: 

1. Production is effective (Less manpower in design or pattern sector)
2. Zero wastage
3. Sealed edge garment or quality edge garment.

Disadvantage:


Low volume of production (For needle increasing or decreasing)

( Textiles: Anything that can be originated/generated from fiber.

( Clothing: Ready to wear

( Fiber: Fibers are natural or chemical structure that can be spun into yarn.


( Classic Functions of Textile fiber: Based on sourcing-

( Circular knitting: Needles are arranged in circular way that why is called circular knitting. Two types of needle bed are used in circular knitting machine.

1. Dial needle bed &

2. Cylinder needle bed



( Fabric: Fabric is an assembly of fiber or yarn which form a structure and which has length, width and thickness.
( Dia: Maximum distance inside the circular is called dia.
( Gauge: Gauge indicates the thickness.

( Flatbed: Needle are arrange in flat way is called flatbed or V-bed.

Fibers Properties
1. Mechanical Process: This is the response to applied forces and recovery like-

· Abrasion resistance

· Flexibility

· Stress
2. Absorption properties: This is a measure of the quantity of water vapor or liquid water or absorbed by fabric. 
· Water vapor absorption

· Water absorption

3. Thermal properties: The behavior of textile in the presence of heat or when exposed to a flame.

· Heat resistance capacity or
· Specific heat

Fibers Identification
	Test
	Wool
	Acrylic
	Cotton 

	Burning test/
Flammable test
	Non-flammable,
Hair burn smell
	Flammable
Petroleum flame 
	Flammable 
Paper burn smell

	Microscopic test
(Cell structure of yarn)
	

	
	

	Chemical test

(acid & alkalis)

wet finish
	Acid (+)

Alkalis (-)
	Acid (+)

Alkalis (+)
	Acid (-)

Alkalis (+)


Based on fibers length:

Textile Yarn: Twisted form of fibers is called yarn. 
According to ASTM (American Society for Testing & Material) A generic term for a continuous stand of textile fibers is called yarn.

Classification of Textile yarn: 





Spun yarn: Spun yarn are made by twisting together of fibers.
Filament yarn: Filament yarns are made by the assembly of continuous filament.
Mono-filament: Consists of only a single continuous.
Multi filament: Made from multiple filaments.
Complex/Novelty/Fancy: This has special effects on its own appearance.
Cords: cords are made by twisted plied yarn.
Cables: Cables are produced by plying cords.

Slub yarns: Contains partially bulky/fluffy region.

Loop yarns: This yarn requires a base yarn (core yarn) around which the fancy or effect yarn is wrapped.
Common yarn used in the fully fashioned knitwear like-
Basic type: 
· 100% Acrylic

· Acrylic mélange

· Blended Acrylic

· 100% wool

· Mixed wool

· 100% cotton

· Blended cotton

Fancy type:
· Chenille

· Angora tweed

· Nep/slub yarn
· Loop yarn (Popcorn, Boucle)
· Mohair
· Tape yarn
· Kashmere like etc.

SMM = Spinning Metric Measurement
DMM = Dyeing Metric Measurement 
Properties of Yarn

Wool: 
· Bulky/fluffy appearance

· Poor strength

· Good resistance to acid

· Poor resistance to sun-light and insects

· End use for sweater and suiting 
· Mainly fibers collects from sheep fleece

· Garment become heavier and also more weighted

· Garment appearance is not shine
· More expensive product
· Warmth feelings
Acrylic:

· Sources are Acrylonitrille – Ethylene or Acetylene
· Bulky/fluffy appearance like wool

· More shiny than wool

· Good strength

· Light in weight

· Good resistance to sun-light and insects
· Wet finish & dry finish applied  
· End uses heavy knitwear product
· Less expensive than wool
· Warmth feeling

Cotton yarn: 
· Smooth surface

· Cool feeling (suitable for hot)

· More expensive
· Moisture absorbency high

Chenille Yarn:

> Source – Cotton chenille


Acrylic chenille


Types of Chenille: 
· Lurex

· Rayon

· Rainbow

· Feather

· Space dyed

Characteristics of Chenille:
· Non-washable
· Non-twistable

· Velvety appearance

· Suitable for ladies & babies wear

Kashmery yarn:
· Non-washable

· Silky appearance

· Collected from Kashmeri goats

· Light strength
Production sequence of fully fashion knitwear (Sweater):


Activities for yarn receive:
Receive yarn by package



. Hank form – Cotton yarn



. Cone form – Accept cotton yarn


Warehouse activities



. Random inspection



. Weight



. Lab dips color match

Winding Section:



. Covert yarn from hank to cone



. For easy knitting



. Number of cone depends of ply    

Wastage % of yarn depends on some factors:


· For normal gauge except Chenile yarn wastage % = 4%
· For fine gauge except Chenile yarn wastage % = 5%


Different types of stitches & designs used in Fully Fashion knitwear:

	Basic Category:
	Fancy Category:

	· Single Jersey
· Rib category stitch
· Double Jersey
	· Shaker or Half Cardigan stitch
· Full Cardigan stitch
· Drop knit

· Tuck Stitch

· Milano Stitch

· Poinal Stitch

· Zigzag Stitch

· Cables (Different types)

· Diamond (Different types)


Single Jersey
Common Name: Jersey stitch, Single Knit, Basic Type Stitch, Plain Knit etc.

Priorities of Single Jersey:

1. Appearance: Different appearance in alternate side.

· Technical Front – Look like V-shape stitch/jersey stitch

· Technical Back – look like Semi-circle stitch/purl stitch
Stitch diagram of Single Jersey:
	T/B
	( )
	( )
	( )
	( )

	T/F
	V
	V
	V
	V


	Loop diagram of Single jersey:

	Technical Face:
	Technical Back:
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2. Edge Curling: Curling produce for yarn tension/torque.
To reduce edge curling-

· For Heavy knitting – After knitting before linking use Iron at the edge.

· For light knit – After knitting before sewing use Iron at the edge.


3. Dimensional Stability: Dimensional stability is poor of single jersey.


To increase dimensional stability:
· Increase Loop density
· Apply resin finish

4. Unraveled: We can unravel the yarn from the both end. 
5. Elasticity: Good elasticity in width wise direction.
6. Laddering: Laddering can be repaired in flat bed knitting but not in circular knitting.
Cause of laddering:


> Needle Head Broken


> Poor Quality materials



> Lose tension

7. Density: The density of single jersey is light. 
8. End uses: All basic sweaters, cardigans, pullovers for heavy knit. 
Basic T-shirt, polo shirt for light knit.

9. Diagram & Notation: 
	Needle Diagram
	Stitch Diagram
	Notation

	

	T/B

( )

( )

( )

( )

T/F

V
V
V
V

	T/B

O

O

O

O

T/F

×
×
×
×



Rib Knitted Structure

The word ‘rib’ derives from animal ribs. In this structure needles head are no t facing directly each other. Rib fabrics are composed of loops formed in opposite direction. Various types rib construction are there but common structure are 1×1 & 2×2 and above 2×2 construction like 3×3, 4×4, 5×5 are Fancy rib but 6×6 rib has special name like Derby rib.

Priorities of Rib:

1. Appearance: Both sides should be same in appearance but semi circle loops observe in between ‘V’ shape loops.

Stitch diagram of Single Jersey:
	T/B
	( )
	V
	( )
	V

	T/F
	V
	( )
	V
	( )


Loop diagram of 1(1 Rib:
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2. Edge curling: This fabric does not curl at the edges. It is a balance fabric because of having Wales in both directions. The reason is both T/F and T/B bed are active, so tension is uniform on both sides.

3. Dimensional stability: Dimensional stability is good.
4. Unraveled: We can unrope the structure from the end section only (because it forms from double bed).
5. Elasticity: Elasticity can be observed well in widthwise direction.
6. Laddering: Laddering can be repaired in flat bed knitting but not in circular knitting.

7. Density: Density is heavier than single jersey because loops catch at both sides.

End Uses:

· Bottoms, collar, cuff, hem and for also for full dress.

· Especially lightweight for undergarments because elasticity is good.

9. Diagram & Notation: 

	Needle Diagram
	Stitch Diagram
	Notation

	

	T/B

( )

V
( )

V
T/F

V
( )

V
( )


	T/B

(
(
(
(
T/F

(
(
(
(



Double Jersey

If the plain stitches are one behind the other the fabric/ structure is known double jersey.

Needle diagram of Double Jersey:





Properties/Identification:

1) Appearance: Both sides are same in appearance. Both technical front and technical back has V shape stitch/ jersey stitch.

Stitch diagram of Double Jersey:
	T/B
	V
	V
	V
	V

	T/F
	V
	V
	V
	V


Loop diagram of Double jersey:
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2) Edge curling: This fabric also does not curl at the edges. Reason is that it is more balanced fabric because all needles are active on both sides (T/F and T/B bed). So tension is uniform on both sides.

3) Dimensional stability: Dimensional stability is very good.

4) Unraveled: We can unrope the structure from the end section only (because it forms from double bed).


5) Elasticity: In comparison to other knit fabric; (especially rib) elasticity is poor.

· Laddering: Laddering can not be repaired in both flat bed knitting and circular knitting. Because both side needles are active at opposite direction.

· Density: In comparison to other knit fabric; density is heavier.

End Uses:
· Normally for heavy knitwear Vast because it is fitted.

· Light knitted is preferred for sportswear (sports T-shirt) because it absorbs sweat well and dimensional stability is good.

· For ladies skirt. And also for tube fabric to make pocket.

9. Diagram & Notation: 

	Needle Diagram
	Stitch Diagram
	Notation

	

	T/B

V
V
V
V
T/F

V
V
V
V

	T/B

(
(
(
(
T/F

(
(
(
(



Differences between Single jersey and Rib knit:

	Key Words
	Single Jersey
	Rib Knit

	1. Appearance
	T/F has V shape stitch and T/B has semi circle stitch.
	Semicircle loops can be observed in between V shape loops at both sides.

	2. Edge curling
	Edge curling occurs.
	Edge curling does not occur.

	3. Dimensional Stability
	Dimensional stability is comparatively poor.
	Dimensional stability is good.

	4. Unraveled 
	Can be unroped the yarn from the both end.
	Can be unroped the yarn from only the end section.

	5. Elasticity 
	Almost equal elasticity both in lengthwise and widthwise direction.
	Elasticity can be observed well in widthwise direction.

	6. Needle Bed
	Manufacturing by using only T/F needle bed.
	Manufacturing by using both T/F and T/B needle bed.

	7. Density
	Density is lighter than Rib knit.
	Density is heavier than single jersey

	8. End uses 
	All basic sweaters, cardigans, pullovers for heavy knit. 

Basic T-shirt, polo shirt for light knit.


	Bottoms, collar, cuff, hem and for also for full dress.

Especially lightweight for undergarments because elasticity is good.



	9. Fabric Notation
	T/B

(
(
(
(
T/F

(
(
(
(

	T/B

(
(
(
(
T/F

(
(
(
(


	10. Needle Set
	Made by one set of needle; i.e. cylinder needle. (In case of circular knitting)
	Made by two set of needle; i.e. dial needle and cylinder needle. (In case of circular knitting)


Similarities between Single jersey and Rib knit:
1) Both is mandible (Laddering can be repaired)

Differences between Single jersey and Double Jersey:

	Key Words
	Single Jersey
	Double Jersey

	1. Appearance
	T/F has V shape stitch and T/B has semi circle stitch.
	Both T/F and T/B has V shape stitch.

	2. Edge curling
	Edge curling occurs.
	Edge curling does not occur.

	3. Dimensional Stability
	Dimensional stability is poor.
	Dimensional stability is very good.

	4. Unraveled 
	Can be unroped the yarn from the both end.
	Can be unroped the yarn from the end section only.

	5. Elasticity 
	Elasticity is better than double jersey.direction.
	Elasticity is poor.

	6. Needle Bed
	Manufacturing by using only T/F needle bed.
	Manufacturing by using both T/F and T/B needle bed.

	7. Density
	Density is lighter than double jersey.
	Density is heavier than single jersey.

	8. Laddering
	It is mandible (Laddering can be repaired)
	It is not mendable (Laddering can’t be repaired

	9. Hand Feel
	It is comparatively soft
	It is comparatively hard.

	9. End uses 
	All basic sweaters, cardigans, pullovers for heavy knit. 

Basic T-shirt, polo shirt for light knit.


	> Normally for heavy knitwear Vast because it is fitted.

> Light knitted is preferred for sportswear (sports T-shirt) because it absorbs sweat well and dimensional stability is good.

> For ladies skirt. And also for tube fabric to make pocket.



	10. Fabric Notation
	T/B

(
(
(
(
T/F

(
(
(
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(
(
(
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	11. Needle Set
	Made by one set of needle; i.e. cylinder needle. (In case of circular knitting)
	Made by two set of needle; i.e. dial needle and cylinder needle. (In case of circular knitting)


Note: No similarities between Single Jersey & Double Jersey.
Differences between Rib and Double Jersey:

	Key Words
	Rib
	Double Jersey

	1. Appearance
	Have semi-circle loops in between V shape stitches at both sides.
	Do not have semicircle loops; only V shape stitches at both sides.

	2. Elasticity
	Elasticity is good.
	Elasticity is poor.

	3. Density
	Density is lighter than double jersey.
	Density is heavier than Rib.

	4. Dimensional Stability
	Dimensional stability is good.
	Dimensional stability is better than rib.

	5. Laddering 
	It is mendable (Laddering can be repaired)
	It is not mendable (Laddering can’t be repaired)

	6. Needle active
	All needles are not active of both beds.
	All needles are active of both beds.

	7. End uses
	Bottoms, collar, cuff, hem and for also for full dress.

Especially lightweight for undergarments because elasticity is good.


	> Normally for heavy knitwear Vast because it is fitted.

> Light knitted is preferred for sportswear (sports T-shirt) because it absorbs sweat well and dimensional stability is good.

> For ladies skirt. And also for tube fabric to make pocket.



	8. Fabric Notation
	T/B

(
(
(
(
T/F

(
(
(
(

	T/B

(
(
(
(
T/F

(
(
(
(



Similarities between Rib and Double Jersey:

1) Both side same in appearance.

2) Can be unroped the yarn from only the end section.

3) Edge curling does not occur.

4) Both are double bedded structure. Manufacturing by using both T/F and T/B needle bed.

5) Made by two set of needle; i.e. dial needle and cylinder needle.

Process Breakdown of Fully Fashioned Knitwear
	Body Panel (Front or Back):

	Needle select for bottom rib by needle selector; i.e. 1×1 rib or 2×2  rib

	Prepare rib height

(as per requirement)

By giving courses

	Loop transfer from back needle bed to front needle bed

(if the body panel is in jersey)

By transfer comb

	Knit upto armhole starts point

	Create armhole

(depends on styling)

By decreasing or increasing, decreasing both.


	Sleeve Panel:

	Needle select for cuff rib by needle selector; i.e. 1×1 rib or 2×2  rib

	Prepare rib height

(as per requirement)

By giving courses

	Loop transfer from back needle bed to front needle bed

(if the sleeve panel is in jersey)

By transfer comb

	Knit upto armhole line starts point


	Linking:

	Linking right shoulder

	Attach collar rib

	Link left shoulder

	Attach sleeve panel

	Side seam close

	End of operation


Apparel sector





Woven 





Knitwear








Cut and Sew


T-Shirt


Polo Shirt








Fully Fashion


Sweater


Cardigan


Pullover





Loop 





Yarn 





Wales 





Course 





Knitted Structure





Weft knitted structure





Flatbed knitting





Circular knitting





Warp knitted structure





Knitted Structure





Small dia M/C





Circular knitting


Fabric for clothing like:


> Rib knitted structure


> Double Jersey/interlock


>Lactose or Pique


T-shirt, Polo-shirt, Briefs. 








Hand Driven


> Driven manually


> Can produce limited design


>Low volume production


> Integrated garment not possible 





Power Driven


> Driven by power


> Unlimited design


> High volume production


> Integrated garment possible  





Socks





Sweater, Pullover, Cardigan





Tricot 





Rachel





Sleeve panel by increasing





Decrease (-)





End product


Mostly non-apparel items


>Mosquito net


> Mesh fabric


> Power net 


> Fish net 


> Laces etc.





Body 


panel





Increase (+)





Decrease (-)





Spinning process/ Giving twisted





Body 


panel





Yarn





Textile fiber





Natural





Chemical/man-made





Animal





Plant/Vegetable





Cotton





Wool





Acrylic





Dial needle bed (Horizontal way)





Cylinder needle bed (Vertical way)





Technical Back





Technical front





1. Hand driven





2. Power Driven





Acrylic & others





Cotton 





Wool 





Long staple





Short staple





Filament





Staple





Fiber





(1.27cm - 6.34 cm)





(3.8cm - 38cm)





(0-2000meter or more)





Mono   





Cables 





Plied 





Multi





Single  





Cords  





Complex/


Novelty/


Fancy








Simple 





Filament yarn





Spun yarn





Textile yarn





Twisted 





Flat 








1. Mono filament:








2. Multi filament:








3. Staple:








4. Two ply yarn:














5. Multi ply:








6. Cords:








7. Cable:








8. Loop yarn:





Hard & less velvety





Soft & more velvety





Yarn cone distribution section





Winding section





Knitting section





Store / Warehouse





Yarn (Receive from textile)





Washing section





Mending section





Linking continue/Trimming section





Linking section





Button hole





Finishing section





Pressing & ironing





Drying section





Yarn inspection by random process





Knitting inspection





Linking inspection





Light check inspection





Labeling like-


Main label


Size label


Care label





Folding 





Ready for export





Final pack





Quality audit by internal expert/quality circle team





Button attach


(If required)





Price tag/


Hang tag





Primary


packaging








Secondary/


Packagin





Final inspection by buyer’s representative using AQL chart





3G	5G 	7G


Normal/Regular gauge





10G	 	12G


 Fine gauge





Merchandising





Production





Wastage





�





Needle Diagram





Technical front





Technical Back





�





Pull





Pull





Technical front





Needle Diagram: 1×1 rib





Technical Back








T/B





T/F





�
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