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Where,        S = wale per cm



course per cm.           =   wpc 



cpc.          l = loop length in mm.  
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   Company Profile..
1.1 Karnaphuli Knit Industries Ltd.  Where we completed our Industrial Attachment, is a sister concern of Impress-Newtex Group. It is one of the leading groups of companies in the field of Textile sector of Bangladesh. It has a bunch of organizations under its ownership.  
Karnaphuli Knit Industries Ltd. at a glance…

1. Name of the Factory

:  Karnafully Knit Industries Ltd.
2.  Factory Proponent   

:  Impress-Newtex Composite Textiles Ltd.

3. Type                                             :  Knitting, Dyeing & Garments.    
4. Location                    

:  Gorai Industrial area, Mirzapur, Tangail

5. Address                     

:  Corporate Head office:
                                                                                 “Evergreen Plaza” (6thfloor) 260/B,

                                                                                  Tejgaon Industrial Area, Dhaka-1208

                                                                                  Tel :+880-2-8818490-4





                                              Fax : +880-2-8818498







   Factory:







   Gorai Industrial area, Mirzapur, Tangail


  




   

6. Daily Production Capacity: Capable to knit about 3 ton fabrics. 

7. No. of employees                        : 50

8. Markets                                        : In Home.      

9. Main Buyers                                : H & M, Wall Mart.

10. Different Departments of Impress-Newtex Composite Textiles Ltd. 


a) Administration.

b) Human Resource.

c) Knitting.

d) Garments Production.

e) Production Planning.

f) Quality.

g) Store.

h) Utility.

i) Research & Development.

j) Sample.

k) Sourcing.

l) Marketing.

m) Merchandising.

n) M.I.S. (Management Information System).

o) Medical.

p) Agriculture.

q) Industrial Engineering.

r) IT.

1.2 Site Location
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1.3 Ways to go from Dhaka:

Karnafully Knit Industries Ltd. is situated at Gorai Industrial area, Mirzapur, Tangail. It is located at the East Side of Dhaka Tangail High way.  Location diagram is not measured with scale. It is only a schematic diagram.

There are two easy ways to go from Dhaka. 

1. Motijheel → Satrasta → Mohakhali → Uttara→ Abdullahpur→ Ashulia → Norshinghpur → Kashimpur →Chandra→Gorai→Karnafully Knit Industries Ltd.

2. Motijheel → Farmgate→ Mirpur Road → Gabtoli → Savar → Nobinagar → 

Chandra→ Gorai→Karnafully Knit Industries Ltd.
Chapter II
Man Power Management
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2.1 Organ gram of Impress-Newtex Composite Textiles Ltd.

Impress-Newtex Composite Textiles Ltd. is well equipped with highly efficient team of management, which is very essential for smooth running of a factory.

                                                                 Chairman

                                                         Managing Director

                   Director

              Executive Director

Senior General Manager

                                                            General Manager


Deputy General Manager

                                                                   Manager

                                                             Deputy Manager

                                                          Assistant Manager

                                                           Senior Executive

                                                                  Executive

                                                          Junior Executive

                                                                 Supervisor

Operator

Assistant operator

2.2 Organ gram of KKIL: 

                                                      Deputy General Manager

                                                          Deputy Manager




     

  Asst. Knitting Manager   
                    In charge                                 QC In charge



 

  Senior Executive                                    Supervisor                               QC Inspector

   

                                                                                                    

       Executive                                         Shift In charge                          Asst. QC Inspector

 Technical Officer

                   Operator
                                         

 Asst. Technical Officer                           Asst. Operator                                     
   Sr. Supervisor                                    

                
 

      Supervisor

        Sr. Fitter

         Fitter                                                                  

       Operator
 

                   

   Asst. Operator

2.3 Man-power Status        

	Designation
	No. of Employees

	 Deputy General Manager
	01

	Deputy Manager 
	01

	Asst. Manager
	02

	Senior Executive
	01

	Executive
	01


2.4 Shift Change

There are three shifts per day in KKIL So each shift contain eight hour.

	Shift
	Start
	End

	A
	6:00 A.M.
	2.00 P.M.

	B
	2.00 P.M.
	10:00 P.M.

	C
	10:00 P.M.
	6:00 A.M.

	General
	8.00 AM
	6.00 PM


 2.5 Management System

· Four mechanical fitters for per shift.

· One skilled operator for each machine

· One helper for two machine

· Loader for carrying the yarn package

2.6 Responsibilities of production officer

1. To give knitting program slip.

2. To match production sample with target structure & design.

3. To collect production sample for sample matching next process.

4. To observe fabric during knitting & inspection.

5. To identify fault fabric & report to P.M / G.M. for necessary actions.

6. To discuss with P.M. about overall production necessary.

7. To sign the store requisition & delivery the products in the absence of P.M.

8. Also to execute overall floor works.

9. To maintain loading / unloading report.

10. Any other assignment given by higher authority.

11. Inspection of raw materials.

12. Make the m/c o.k. for fault free production.

13. Make the environment suitable for work.

14. Make report from time to time & correct the faults.

15. Face the buyer requirements.

16. Notice the limitations of his management.

2.7 Job description of production officer

Job summary:


To plan, execute & follows up the production activities & control the quality production with related activities.

Duties & responsibilities:
· Overall supervision of knitting & inspection.

· Knitting program preparation & machine checking.

· Program making, G.S.M checking, loop length measurement.

· Control the supervisors, operators, asst. operators & helper of the knitting floor. 

· Also other work required by the management

                       Chapter III
       (Knitting Department)

3.1.1 Process Definition (Knitting):
Knitting is considered to be the second most frequently used method of fabric construction, after weaving. It is one of the several ways to turn thread or yarn into cloth. It is similar to crochet in the sense that it consists of loops pulled through other loops. In other words, knitting is the process of construction of a fabric made of interlocking loops of yarn by means of needles. The loops may be either loosely or closely constructed, according to the purpose of the fabric. The loops or stitches are interlocked using a needle which holds the existing loop and a new loop is formed in front of the old loop. The old loop is then brought over the new loop to form the knitted fabric. Knitting is different from weaving in the sense that a single piece of yarn can be used to create fabric. The knitted fabric consists of horizontal rows known as courses and vertical columns of loops known as Wales.


Course wise                                                     wale wise

Today, knitting is practiced manually, or with the help of machines.  
Knitted fabric has certain special characteristics that make it suitable for creating a wide range of garments and accessories like tights, gloves, underwear and other close-fitting garments. The structure of the loop of knitted fabric stretches and molds to fit body shapes. The air trapped by the interlocking loops keeps the wearer warm. 
The popularity of knitting has grown a lot within the recent years owing to the adaptability of various man-made fibers, the increased versatility of knitting techniques and the growth in demand for wrinkle-resistant, stretchable, snug-fitting fabrics (particularly in the range of sportswear and other casual apparels). Today, knitted fabrics form an integral part of hosiery, underwear, slacks, sweaters, suits and coats, rugs and other home furnishing items. 
Knitting industry has two main divisions:

· One division produces knitted goods for apparel manufacturers, for sewing centers, for consumers and for others.

· Other division produces completed apparel like hosiery, sweaters and underwear.
The pictures of decorative knitted fabric are following:


3.1.2 Raw Materials
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        Raw material is a unique substance in any production oriented textile industry. It plays a vital role in case of continuous production & for high quality fabric. KKIL  takes yarn as its raw materials for its initial production of knitted fabric to make garments from different spinning mills. Maximum amount of raw cotton is collected from Kamal Spinning Mills Ltd. & Viyella Tex Group. But it has only one line of ring yarn; So, it depends on different of spinning mills of home and abroad to collect other type of yarn as it requires. 
3.1.3 Types

            Natural and synthetic, Cellulosic and non-cellulosic all kind of yarn are used as raw materials in this mill. Generally, Cotton, Polyester, Viscose and Nylon are mostly used in knitting departments.

3.1.4 Raw Materials Used

	Fiber composition
	Count
	Yarn type

	Cotton
	7, 10, 12, 13, 16, 20, 30
	Carded

	
	16, 20, 30, 40, 50, 60, 80, 100/2, 80/2, 20/2, 30/2, 40/2, 50/2, 60/2
	Combed

	PC
	16, 20, 30, 45
	Carded or Combed

	CVC
	12.5, 20, 30, 38, 40, 45, 26/2
	Combed

	Viscose
	16, 20, 30, 40
	Combed

	Spandex
	20D, 40D
	

	Polyester 
	70D, 75D, 100D, 120D, 150D
	


Needle:

1. Gorz Beckert-Germany.

2. Sumnung-Korea.

3. Sagura-Japan.

4. Yantex-Japan.

Cam:

1. Kern Lever-Germany.

2. Christop Lever-Germany.

Lubrication Oil:

1. BP-22 (Needle Oil).

            Origin-Germany.

2. BP-60 (Base Oil).

            Origin-Germany.
3.1.5 CLASSIFICATION OF KNITTING SECTION:

3.1.6 CIRCULAR KNITTING SECTION:

Circular knitting machine is widely used throughout the knitting industry to produce fabric. This machine can be built in almost any reasonable diameter and the small diameter of up to five, which are used for wear.

Machine for outerwear and under wear may vary from 12 inch to 60 inch in diameter according to manufactures requirement. This machine can be used either as fabric or for making garments completely with fancy stitch. Latch needles are commonly employed in all modern circular machines because of their simple action and also their ability to process more types of yarns.

Plain circular machine uses only one sets of needles, circular rib machine uses two sets of needles i.e. Cylinder needle and Dial needle, the interlock circular knitting m/c also uses two sets of needles by needles are long and short respectively for both dial and cylinder, that is why multiple design and thick fabric can be produce with that machine. That machine is also called double Jersey machine.


                                                  Photo: Knitting Machine.
3.1.7 LAYOUT PLAN OF CIRCULAR KNITTING SECTION:
	Office Room

   1st Floor
	
                 Director

             Office Room


                             V-Bed Knitting Section (ground floor)

	

	

	

	





  Single jersey m/c



    Stairs
                                                                                                                                                                 Double jersey m/c





3.1.8 YARN PATH FROM CREEL TO NEEDLE:

                               Knot catcher

Inlet                                                                  Magnet

Stop motion
pressure

Tube                      feed wheel                         Yarn Tensioner

                             Outlets stop motion        ceramic eye pot

                                                                                                  Feeder


                                                           Needle


Cone

                          Creel

3.1.9 PASSES OF YARN IN CIRCULAR KNITTING MACHINE:
Creel

Cone

Tube


Knot Catcher


Magnet Pressure

Sensor

Ceramic Eye Pot

Yarn Wheel

Guide

Sensor

Guide

Ceramic eye pot (Feeder Ring)

Feeder
3.1.10 SPECIFICATION OF CIRCULAR KNITTING MACHINE:


 3.1.11 Specifications of Circular Knitting Machines of KKIL:

             1.
 


· Model: JLS-2

· Machine No: 081103

· Needles: 2400

· Diameter: 32’’

· Feeder: 96

· Gauge: 24

             2.

· Model: PL-XF-3B-LP/C

· Machine No: 040652

· Needles: 2016

· Diameter: 25’’

· Feeder: 96

· Gauge: 20

            3.

· Model: JOHN/C

· Machine No: 1026585

· Needles: 1844

· Diameter: 25’’

· Feeder: 96

· Gauge: 24

            4.

· Model: JLS-2

· Machine No: 081104

· Needles: 2544

· Diameter: 34’’

· Feeder: 102

· Gauge: 24

             5.

· Model: JLS-2

· Machine No: 081105

· Needles: 2544

· Diameter: 34’’

· Feeder: 102

· Gauge: 24

              6.

· Model: JOHN/C 

· Machine No: 102660

· Needles: 2220

· Diameter: 30’’

· Feeder: 90

· Gauge: 24

             7.

· Model: JLS-2

· Machine No: 081106

· Needles: 2544

· Diameter: 34’’

· Feeder: 102

· Gauge: 24

             8.

· Model: JLS-2

· Machine No: 081102

· Needles: 2256

· Diameter: 30’’

· Feeder: 90

· Gauge: 24

             9.

· Model: JLS-2

· Machine No: 081101

· Needles: 2256

· Diameter: 30’’

· Feeder: 90

· Gauge: 24

           10.

· Model: JOHN/C

· Machine No: 1026150

· Needles: 1920

· Diameter: 26’’

· Feeder: 78

· Gauge: 24

             11.

· Model: JOHN/C

· Machine No: 1026093

· Needles: 2220

· Diameter: 30’’

· Feeder: 90

· Gauge: 24

             12.

· Model: JLS-2

· Machine No: 081107

· Needles: 2712

· Diameter: 36’’

· Feeder: 108

· Gauge: 24

          13.

· Model: JOHN/C 

· Machine No: 1026034

· Needles: 1800

· Diameter: 24’’

· Feeder: 72

· Gauge: 24

          14.

· Model: JOHN/C 

· Machine No: 1026043

· Needles: 1656

· Diameter: 22’’

· Feeder: 96

· Gauge: 24

          15.

· Model: DXC-35 

· Machine No: 0044013

· Needles: 1656

· Diameter: 20’’

· Feeder: 54

· Gauge: 24

           16.

· Model: DXC-35 

· Machine No: 0044014

· Needles: 1656

· Diameter: 20’’

· Feeder: 60

· Gauge: 24

             17.

· Model: JLS-2

· Machine No: 681108

· Needles: 2712

· Diameter: 36’’

· Feeder: 108

· Gauge: 24

             18.

· Model: F-LDR/Q

· Machine No: 1252418

· Needles: 2712

· Diameter: 30’’

· Feeder: 60

· Gauge: 24

             19.

· Model: F-LDR/Q 

· Machine No: 1252419

· Needles: 2712

· Diameter: 30’’

· Feeder: 60

· Gauge: 24

             20.
                21.

· Model: F-LDR/Q                                  Model: F-LDR/Q 

· Machine No: 1252420                          Machine No: 1553779

· Needles: 2712                                       Needles: 2712

· Diameter: 33’’                                       Diameter: 33’’

· Feeder: 60                                             Feeder: 60

· Gauge: 24                                              Gauge: 24

3.12 PROCESS FLOW CHART OF CIRCULAR KNITTING SECTION BKL:


[image: image5]
3.1.13 DESCRIPTION OF PRODUCTION PROCESS IN KKIL:
In every mill, there maintains a sequence in production processing. It is also followed in this mill where I was in industrial attachment. The process sequences are in list below:
1. Firstly, knitting manager gets a production sheet from merchandisers as accordance as consumer requirements. Then he informs or orders senior production officer about it.

2. Senior production officer informs technical in charge and knows about m/c in which the production will be running.

3. Technical in charge calls for leader of mechanical fitter troops, they two take decision about m/c for production considering m/c condition, production capacity, maintenance complexity etc.

4. Production officer with experienced mechanical fitter adjusts required stitch length and grey GSM (gram per square meter) for required final GSM.

5. Supervisor check daily production regularity and make operators conscious about finishing in due time.

6. Operators operate machine in highly attention as if there were no faults in the fabrics. If he is sure about any fabric fault, then he call for mechanical fitter in duty. Mechanical fitter then fixes it if he can or he informs technical in-charge. He then comes in spot.

7. After required production and final inspection in 4-point system, they are sent in dyeing section
3.1.14 DESCRIPTION OF IMPORTANT MACHINE PARTS:

	Creel:
Creel is a part of a knitting    machine. Hear yarn package are store  and  ready to feed in the machine
	

	VDQ pulley:
It is a very important part of the machine. It controls the quality of the product. Altering the position of the tension pulley changes the G.S.M. of the fabric. If pulley moves towards the positive directive then the G.S.M. is decrease. And in the reverse direction G.S.M will increase.
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	Pulley belt:
It controls the rotation of the MPF wheel.
	

	Brush:
Its clean the pulley belt.
	

	Tension disk:
It confront the tension of the supply yarn
	

	Inlet and outlet stop motion:
It is a important parts of the machine. It stops the machine instantly when a yarn is break.
	

	Yarn guide:
Its help the yarn to feed in the feeder.
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	MPF Wheel:

Its control the speed of the MPF. Pulley belt gives motion to the wheel.
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	MPF:
Its is Mamenger positive feed. Is is also an important parts of the machine. It’s give positive feed to the machine.


	

	Feeder ring:
It is a ring. Where all feeders are pleased together.


	

	Feeder:
Feeder is help yarn to feed in to the machine.


	[image: image9.jpg]




	Needle:
It is a principal element of the knitting machine. Its help the yarn to create a loop. And by this way fabric are produce. Prior to yarn feeding the needle is raised to clear the old loop from the hook, and received the new loop above it on needle stem. The new loop is then enclosed in the needle hook as the needle starts to descend.
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	Needle track:
Where all needle is placed together in a decent design.
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	Sinker:
It is most important element of the machine. Its help to loop forming, knocking over and holding down the loop.
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	Sinker ring:
Sinker ring is a ring. Where all sinkers are pleased together.
	

	Cam box:
Where the cam are set horizontally
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	Cam:
Cam is device s which converts the rotary machine drive in to a suitable reciprocating action for the needles and other elements.
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	Lycra Attachment: Lycra is placed hear. And feeding to the machine.


	

	Lycra stop motion:
It is one kind of stop motion to stop the machine when the lycra is break.


	

	Cylinder:
Needle track are situated hear.


	

	Cylinder Balancer: It helps the cylinder to set in a proper alignment.


	

	Screen:

It is a digital screen. Which show the all machine information and we can give command to the machine.
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	Automatic oiler:
Its give the machine oil all the time properly and automatically.
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	Inverter:
Its is the heart of the circular knitting machine. Its control the speed of the machine.
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	Power Switch:
To give the power to the machine.
	

	ON/OFF Switch:
It   help the m/c to start and stop.
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	Manual drive:
To drive the machine manually.
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	Machine motherboard:
All the Electronic parts are placed hear.
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3.1.15 PRODUCTION PARAMETERS:

During production of fabric in circular knitting machine following parameters must be maintain:
1. Machine Diameter;

2. Machine RPM (Revolution Per Minute);

3. Number of feeds or feeders in use;

4. Machine Gauge;

5. Count of yarn;

6. Required time (Machine running time);

7. Machine running efficiency.

3.1.16 RELATIONSHIP BETWEEN KNITTING PARAMETERS:

1. Stitch length increase with the increase of GSM.

2. If stitch length increase then fabric width increase and WPI decrease.

3. If machine gauge increase then fabric width also increases.

4. If yarn count increase (courser) then fabric width increase.

5. If shrinkage increases then fabric width decrease but GSM and WPI increase.

6. For finer gauge, finer count yarn should use.

7. Grey GSM should be less than finish GSM.
3.1.17 YARN COUNT USED ACCORDING TO GREY GSM:

	Name of required fabric
	Grey gsm
	Finish gsm
	Yarn count
	Stitch length(mm)
	Lycra count(D)
	Machine gauge
	Machine diameter

	Single jersey
	90
	90
	50/s cc
	2.45
	
	24
	30

	Single jersey
	105
	120
	36/s cc
	2.61
	
	28
	30

	Single jersey
	145
	160
	26/s cc
	2.77
	
	28
	30

	Single jersey
	185
	200
	20/s cc
	2.90
	
	20
	30

	Single jersey
	260
	275
	30/2 kc
	3.10
	
	18
	30

	Single jersey
	135
	150(silicon finish)
	28/s kc
	2.62
	
	24
	30

	Single jersey (3% viscose)
	165
	180(after wash 190-200)
	24/s kc
	2.74
	
	20
	30

	Slub single jersey(organic cotton)
	100
	110
	40/s
	2.61
	
	24
	34

	Lycra single jersey
	175
	190
	34/s cc
	3
	20
	24
	30

	A/Stripe single jersey
	195
	210(after peach finish)
	18/s cc
	2.96
	
	20
	26

	Multi feeder single jersey
	195
	"
	20/s cc
	3
	
	24
	36

	STBPQ
	165
	180
	28/s pc
	2.55
	
	24
	30

	STBPQ
	185
	200
	24/s kc
	2.68
	
	24
	30

	STBPQ
	215
	230
	20/s kc
	2.96
	
	24
	30

	Y/D STBPQ
	210
	220
	18/s kc
	3.10
	
	20
	30

	Suede jersey
	265
	280
	30/2 kc
	3.10
	
	18
	30

	Lycra fleece
	245
	260/270
	30/s cc
	2.8
	20
	24
	30

	Lycra Twill fleece
	210
	220
	34/s cc
	3.05
	75/D poly
	24
	30

	Frency
	245
	260
	20/s kc
	3.10
	
	20
	30

	Lycra F/Terry
	225
	240
	30/s cc
	2.80
	20
	24
	30

	Thermal
	210
	220
	26/s kc
	3
	
	18
	30

	Thermal
	225
	240
	24/s kc
	3.20
	
	18
	30

	1×1 Normal Rib
	210
	220
	28/s cc
	2.70
	
	18
	30

	H/F Lycra 2×1 Rib
	385
	400
	20/s kc
	2.87
	70
	18
	40

	2×1 Rib
	225
	240
	24/s kc
	2.75
	
	18
	30

	Polo PQ
	185
	200
	26/s
	2.60
	
	24
	30


3.1.18 RELATION BETWEEN GREY GSM & FINISH GSM:

	Finish process/Color shade %
	(%)Percent increase/decrease

	1) white
	15% to 18% increase

	2) Light color (0.5% – 2%)
	18% to 20% increase

	3) Medium color (2% - 3.5%)
	20% to 23% increase

	4) Deep color (3.5 %– 6%)
	23% to 25% increase

	5) Extra deep (6%- 9%)
	25% to 30% increase


3.1.19 RELATION BETWEEN FABRIC DIAMETER AND MACHINE DIAMETER:
	Count
	Finish GSM
	Grey fabric diameter increases then machine  diameter

	30
	142
	5-8%

	28
	155
	8-12%

	26
	165
	12-15%

	24
	180
	15-20%

	20
	200
	20-25%


3.1.20 PRODUCTION CALCULATION:

A. Production/shift in kg at 100% efficiency :( formula)
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B. Production/shift in meter: (formula)
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C. Fabric width in meter: (formula)
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D.   production calculations are following according to various types of fabric

Fabric Type:     Single Jersey Plain
Number of Feeder      : 90              R.P.M. of Machine: 30

Machine Dia               : 30              Machine Gauge      : 24

Count of Yarn             : 24/1 Ne     Stitch Length         : 2.74

Efficiency                   : 85 %

Production/8 hours shift =      90 x 30 x 60 x 8 x 0.85 x 3.14 x 30 x 24 x 2.74    Kg

                                                 10 x 2.54 x 36 x 840 x 24 x 2.2046

=   168 Kg

            Actual production
Efficiency =         
×   100%
                                                            Calculated production

                                      =138/168×100

                                      = 82 %

Fabric Type:    1 x 1 RIB

No of Feeder: 60                            R.P.M. of Machine: 25

Machine Dia: 30                            Machine Gauge     : 20

Yarn Count    : 34/1                         Stitch length         : 2.54

Efficiency      : 80 %

Production/ 8 hours shift =                    60 x 25 x 60 x 8 x 0.8 x 3.14 x 30 x 20 x 2.54      Kg

                                                              10 x 2.54 x 36 x 840 x 34 x 2.2046

                                   =   96 Kg

           Actual production
                         Efficiency =          
×   100%

                                                        Calculated production

                                         = 83 %

Fabric Type:    Plain Interlock

No of Feeder: 108                         R.P.M. of Machine: 26

Machine Dia: 34                           Machine Gauge     : 24

Yarn Count    : 34/1                        Stitch Length        : 1.54

Efficiency      : 80 %

Production/day  =    108 x 26 x 60 x 8 x 0.8 x 3.14 x 34 x 24 x 1.54           Kg

                                     10 x 2.54 x 36 x 840 x 34 x 2.2046

                            = 147 Kg

         Actual production
           Efficiency =    
× 100%
                                                Calculated production

                               = 74 % 

E) Stitch length meter measurement for 28 gauge machine:

Length of 4 yarns (
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) are taken by stitch length meter for 5 revolution. Then stitch length is calculated as bellow:

= 
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= 35.35

= 
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= 7.07 × 1000

= 
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= 2.67 mm                                                            Measurement with stitch length mete
Calculation of S.L where yarn count = 24
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F) G.S.M calculation [G.S.M      gm/m2]:

GSM means grams per square meter. In knitting fabric it is the main parameter. It is controlled by loop length. If loop length increases GSM will decrease and vice versa. It is measured by GSM cutter & electric balance. It may also be calculated as below.


GSM = 
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 Industrial Calculation of KKIL:
Collect sample (s/j) by G.S.M cutter and weighted from the weighting balance.

e.g.; 
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form balance we get 1.838g grey fabric

so, Gray G,S.M=1.838
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                        =183.8gm/m
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Calculate Finish G.S.M as like procedure 

   By calculation finish G.S.M =235g/m
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From finish G.S.M calculating grey GSM, SL, count:
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Suppose a fabric involve 180 finishes G.S.M

So, gray G.S.M=
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So, count=
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3.1.21 CONSIDERABLE POINTS TO PRODUCE KNIT FABRICS:
Before production of knitted fabric, these factors are needed to consider. These includes-

1. Type of Fabric or design of Fabric.

2. Finished G.S.M.

3. Yarn count

4. Types of yarn (combed or carded)

5. Diameter of the fabric.

6. Stitch length

7. Color depth.

3.1.22 IMPORTANT INFORMATION:

· Germs per Square Meter (G.S.M.):

It is technical term that indicates the weight of the fabric per square meter.
· Point Considered While Setting Grey G.S.M.:

1. Enzyme level

2. Color

3. Suided or non- suided

Changing of GSM:
1. Major control by VDQ pulley.

2. Minor control by stitch length adjustment.
3. Altering the position of the tension pulley changes the G.S.M. of the fabric. If pulley moves towards the positive directive then the G.S.M. is decrease. And in the reverse direction G.S.M will increase.
· Factors That Should Be Changed in Case of Fabric Design On:

1. Cam setting.

2. Set of needle.

3. Size of loop shape.
· Effect of Stitch Length on Color Depth:

If the depth of color of the fabric is high loop length should be higher because in case of fabric with higher loop length is less compact. In dark shade dye take up% is high so GSM is adjusted then. Similarly in case of light shade loop length should be relatively smaller.

3.1.23 METHODS OF INCREASING PRODUCTION:
By the following methods the production of knitted fabric can be increased:

1. By Increasing Machine Speed:

Higher the m/c speed faster the movement of needle and ultimately production will be increased. But it has to make sure that excess tension is not imposed on yarn because of this high speed.
2. By Increasing the Number of Feeder:

If the number of feeder is increased in the circumference of cylinder, then the number of courses will be increased in one revolution at a time.

3. By Using Machine of Higher Gauge:

The more the machine gauge, the more the production is. So by using machine of higher gauge production can be increased.

4. By Imposing Automation in the Machine:

a) Quick starting & stopping for efficient driving system.

b) Automatic machine lubrication system for smoother operation.

c) Photo electric fabric fault detector.

5. By Imposing other Developments:

a) Using creel-feeding system.

b) Applying yarn supply through plastic tube that eliminates the possibilities of yarn damage.

c) Using yarn feed control device.

3.1.24 SAMPLE ANALYSIS:
Single jersey plain:

Structure

                                                                                                  Sample
Needle and cam arrangement
Polo pique:

Structure


                                                                                               Sample
Needle and cam arrangement
Back pique or double lacoste:

Structure


                                                                                               Sample
Needle and cam arrangement
Two yarns fleece (in-lay):

Structure


                                                                                                  Sample
    Needle and cam arrangement

Three-thread fleecy:
Structure


                                                                                                  Sample


                     Needle and cam arrangement
                                   Looping diagram
1×1 RIB:


Structure
                                     Dial
                                         Cylinder
            
                                                                             Sample
2×2 RIB:
Structure

                                                         Dial
                                                        Cylinder                           Sample
Plain interlock:
Structure




                                           Sample
3.1.25 THE MAIN FAULTS AND THEIR CAUSES IN FABRIC DURING PRODUCTION OF FABRIC:
Thick yarn course:

Sample: 

Causes:

· lot mixing

· Negligence of worker etc.

Hole:
Sample:


Causes:

· bad needle

· knots in yarn

· take down mechanism too tight

· high tension on the yarn

· Bad yarn etc.

Missing yarn:
Sample:



Causes:

· yarn breakage

· Faulty stop motion etc.

Lycra-out:
Sample:


Causes:

· Incorrect position of yarn guide

· Improper sinker ring setting etc.
Barre/patta:
Sample:

Causes:

· uneven dial & cylinder relationship

· lot mixing

· Yarn count mix etc.
Sinker mark:
Sample:


Causes:

· old sinker

· sinker mixing

· Dust in sinker ring etc.

Needle line:

Sample:


Causes:

· bad needle

· needle mixing

· Dust in needle track etc.
Drop stitch:

Sample:


Causes:

· Bad needle latch.

· Incorrect feeder setting etc.

3.1.26  End Products of Knitting Machines:

Single Jersey M/C:

· Single Jersey Plain

· Single Lacost

· Double Lacost

· Single Pique

· Double Pique

· Baby Terry

· Three Thread Fleece

· Lycra Single Jersey

· Lycra Single Lacost

Double Jersey M/C:

· 1*1 Rib

· 2*1Rib

· 1*1 Lycra Rib

· 2*1 Lycra Rib

· Flat Back Rib

3.2 FLAT BED KNITTING SECTION:
Flat knitting is a method for producing in which the work is turned periodically, i.e., the fabric is knitted from alternating sides. The two sides (or "faces") of the fabric are usually designated as the right side (the side that faces outwards, towards the viewer and away from the wearer's body) and the wrong side (the side that faces inwards, away from the viewer and towards the wearer's body).

Flat knitting is usually contrasted with, in which the fabric is always knitted from the same side. Flat knitting can complicate knitting somewhat compared to, since the same stitch (as seen from the right side) is produced by two different movements when knitted from the right and wrong sides. Thus, a knit stitch (as seen from the right side) may be produced by a knit stitch on the right side, or by a purl stitch on the wrong side. This may cause the of the knitting to vary in alternating rows of; however, this effect is usually not noticeable, and may be eliminated with practice (the usual way) or by using (an unusual way).

In flat knitting, the fabric is usually turned after every row. However, in some versions of with two yarns and, the fabric may turned after every second row.


A scarf knitted using flat knitting                                           Flat knitting on a circular needle


                                     Flat knitting on double pointed needles

3.2.1 FLAT KNITTING MACHINE:
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The machine which is of flat form in shape is called Flat Knitting Machine. It is also known as V-bed Knitting Machine. This machine is used to produce Collar, Cuffs, Cardigans etc.
3.2.2 Classification of Flat Knitting:
Classification of Flat Knitting can be presented as bellow :
               A. plain

               B. semi jacquard

               C. jacquard  
Plain:

The machine which produces only Plain collar and cuff is called Plain Flat knitting machine.
Semi jacquard:

The machine which has a greater flexibility to produce different types of   designed collar and cuff is called Semi Jacquard Machine.
Jacquard:

The machine which can produce any types of design for collar and cuff is called Jacquard Machine. Each individual needle can be controlled in the machine.
3.2.3 PROCESS FLOW CHART OF FLAT BED KNITTING SECTION: The process flowchart of Flat Bed knitting section is as follows:
                       
[image: image46]
3.2.4 LAYOUT PLAN OF FLAT KNITTING:

	



   


3.2.5 Specification of Flat Bed Knitting Section:
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       1.

· Machine Serial No: 01

· Machine Brand: MATSUA

· Model No: 172 S/J

· Machine No: 050934

· Gauge: 14

· Bed: 68’’/173 cm

       2.

· Machine Serial No: 02

· Machine Brand: MATSUA

· Model No: 172 S/J

· Machine No: 050935

· Gauge: 14

· Bed: 68’’/173 cm

              3.

· Machine Serial No: 03

· Machine Brand: MATSUA

· Model No: 172 S/J

· Machine No: 050936

· Gauge: 14

· Bed: 68’’/173 cm

         4.

· Machine Serial No: 04

· Machine Brand: MATSUA

· Model No: 172 S/J

· Machine No: 050937

· Gauge: 14

· Bed: 68’’/173 cm

        5.

· Machine Serial No: 05

· Machine Brand: STEIGER

· Model No: SZT+1240

· Machine No: D144Z

· Gauge: 14

           Bed: 100’’/254cm
          6.

· Machine Serial No: 06

· Machine Brand: STEIGER

· Model No: SZT+1240

· Machine No: 0132Z

· Gauge: 14

                    Bed: 100’’/254cm

     7.
· Machine Serial No: 07

· Machine Brand: SHIMA AEIKI

· Model No: SFF 152-T

· Machine No: 3989

· Gauge: 14

· Bed: 60’’/152 cm

           8.

· Machine Serial No: 08

· Machine Brand: SHIMA AEIKI

· Model No: SFF 152-T

· Machine No: 3990

· Gauge: 14

· Bed: 60’’/152 cm

          9.

· Machine Serial No: 09

· Machine Brand: SHIMA AEIKI

· Model No: SFF 152-T

· Machine No: 3991

· Gauge: 14

· Bed: 60’’/152 cm

3.2.6 MACHINE PARTS OF FLAT BED KNITTING MACHINE:
The different parts of flat knitting machine are given as below:
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Photo: Schematic Diagram of Different Parts of Flat Bed Knitting Machine.
1. Tension Equipment:  Provides tension force for yarn to be fed to the yarn feeder.
2. Cone Stand Plate: Table on which cone is arranged.

3. Fluorescent Lamp: It is necessary to see the condition of the needle bed gap and so on during knitting. Turn on and off on the controller screen.

4. Cone Stand: Holds the cone.

5. Signal Lamp: There are three indication lamps are as follows:

Green lamp------------------------Machine is in operation.

Blinking Green lamp-------------Machine is stopped by operation.

Blinking yellow lamp----------Machine is stopped because of error, or completion of piece.

6. Carriage: Control the motion of the needle.

7. Operation Bar: Actuates and stops the carriage. Also used for clearing operation errors.

8. Stop Switch: The purpose is to machine in an emergency only.

9. Side Cover: Installed at the both sides of safety cover.

10. Safety Cover: Suppresses the noise and dust.

11. Side Tension Equipment: Pulls the yarn fed to the feeder to create tension as tension equipment does.

12. Carrier Rail: Used for the carrier to move on.

13. Controller: Loads knitting data for floppy disk and command the machine to execute the data. Modifying and inputting data are available in controller.

14. Lock Lever: By execute this lever, the sub roller is pressed and comes into contact with the main roller. Pull the lever toward you to release the sub roller from the main roller. Press the lever downward to engage the sub roller.

15. Main Power Switch: Cuts off power supply. This switch has emergency stop function. In case of an emergency, turn this switch off.

16. Oil Pump: Supplies oil to the brush holder and the racking side plate.

17. Breaker Switch: This protects the machine from odd power source to the turned off automatically. The breaker switch is back side of controller.

3.2.7 PROGRAM OF MECHANICAL FLAT KNITTING MACHINE (CARRIAGE):

The program occurs in mechanical flat knitting machine in cam box (Carriage) is given as below:

	Block
	Description

	1
	Right to left full knit.

Left to right Back side knit.

	2 And 3
	Right to left front side knit.

Left to right Back side knit.

	4
	Right to left full knit.

Left to right full knit.

	5 And 7
	Right to left low butt miss.

Right to left high butt knit.

Left to right low butt miss.

Left to right high butt knit.

	6
7
	Right to left front side knit.

Left to right front side knit.

	8
	Right to left back side knit.

Left to right back side knit.


3.2.8 TYPES OF COLLAR/CUFF:
There are various types of Collar/Cuff produce in Beximco Flat Knitting Section given as below:

1. Plain Collar/Cuff.

2. Welted Collar/Cuff.

3. Herringbone Collar/Cuff.

4. Hill Collar/Cuff.

5. Raising Collar/Cuff.

6. Picot Collar/Cuff.

7. Tipping Collar/Cuff.

8. Racking Collar/Cuff.

9. Etc.

3.2.9 PRODUCT RANGE OF FLAT BED KNITTING SECTION:
1. Collar.

2. Cuff.

3. Placket.

4. Neck.

5. Cheats.

6. Bottom.

7. Etc
· Collar Size: L: 45-47xW:09-10cmxT:3/4 /5 ply, 35-45 pcs /Kg (Depends on yarn count, ply and tension of knitting).

· Cuff Size: L:37-39xW:3.8-4.0cmxT:2/3/4 ply, 60-70 pcs /Kg (Depends on yarn count, ply and tension of knitting).

3.2.10 ANALYSIS OF LAYOUT PLAN:

1. Ventilation system is very poor. The room Height of knitting section is inadequate. There is no exhaust fan to clean and maintain the temperature of this section.
2. The temperature of this section is more than the natural room temperature because it absorbs heat from dyeing and finishing section.
3. There is only one toilet which is not sufficient.
4. Grey fabric inspection section should not be air conditioned.
5. Cone storage facilities are not so good.
6. The floor plaster of some place of this section is damaged, so it is necessary to repair it as soon as possible.
7. Creel of camber machine is not suitable because it has required more floor space and also difficult to change package.
3.3 FABRIC GALLERY:

All samples are collected from KKIL.

                          Single Jersey

                                               Lycra S/J

                             Single Lacost



       3- Thread Fleece


                              Babby Terry                                                           Stripe S/j 

                       Lycra Single Lacost



               1x1 Rib

                             2x1 Rib





1x1 Lycra Rib

                            Flat Back Rib




         Chapter IV
   Grey Fabric Inspection

4 Grey Fabric Inspection:
Inspection refers to an investigation process of accepting or rejecting the final finished fabric from the bulk. It is an observation process of finding out each & every visible fault in the fabric.

4.1 PROCESS FLOW OF GREY FABRIC INSPECTION:

Set fabric roll in machine

Run the machine

Check the faults

Record the faults

Accept/Reject

Send for next process

To detect and identify the fault in fabric by the knitting, visual assessment on Inspection m/c.

4.2 MACHINE USED:
[image: image49.jpg]



                                               Photo :Fabric Inspection Machine
· Inspection m/c (Colator Sweden, Model no: 1095622)

· Inspection table.

4.3 FOLLOWING FAULTS ARE DETECTED:
Faults:

H= Hole                                         OS= Oil stain                     BN= Broken needle

DS= Drop stitch.                           WD=Wrong Design           PH= Pin Hole

NL = Needle line.                          S = Stripe                           TC= Tight Course

TT = Thick & Thin yarn.               S = Slub                            MY= Missing Yarn

SM = Sinker Mark.                       WP=Wrong Ply, etc.

          4.4     Four – point system:

	Size of defect
	Penalty

	3 inches or less
	1 points

	over 3 but not over 6
	2 points

	Over 6 but nor over 9
	3 points

	Over 9 inches
	4 points


Acceptance calculation:
Total point per 100 square yards

=  
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= Points/100 square yards.

Classification of Inspection Fabric:

< 40 points
= A

41-60 points
= B

61-80 points
= C

80 above
= Reject.

Acceptance:
Generally any piece of fabric with 40 points or less faults per 100sq. yard is allowed to pass however for a roll, the average value should not exceed 18point per 100sq.yard.More than 40points faults per 100sq yard is recorded as “REJECT”
Collar & cuff inspection:

Collar & cuff inspection is a process of identifying quality fault in knitted collar & cuff from flat knit m/c

Chapter V


 Maintenance
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  5   Maintenance of Machinery

              Maintenance of machineries is very important for any type of industries and it is a must for a knit composite mill. All machines and machines parts of knitting, dyeing and garments are maintained with extreme care. Because production quality and quantity within expected date & time both depends on the maintenance with regularity. Jinnat Apparels Ltd. & Jinnat Fashions Limited leads maintenance with a troop of skilled mechanical fitters.

              Two types of maintenance are carried out. They are -

· Break down maintenance

· Schedule maintenance

5.1 Break Down Maintenance:

This type of maintenance is carried out only when machine remains stop due to-

a. Break down for mechanical fault

b. Break down for design changing 

5.2 Schedule Maintenance:

Every machine has a definite maintenance schedule which is performed after a certain periodic interval to ensure –

a. Smooth production process

b. Sound running of machine 

c. Longer useful life of machine

d. Better quality of product

e. Lower rejection of machine parts

f. Lower load on operator

5.3  Function of Maintenance

a. Inspection:

Faulty parts are identified &their present condition is checked. And also availability of stand by equipments is also checked. 
 
b. Lubrication:

 Before starting maintenance all moving & frictional parts are lubricated so to facilitate &draw off the parts.                                    

c. Record & analysis:
Previous records & history of the maintenance are checked and analyzed. Before maintenance the following records should be checked:

1. Operating manual of the m/c

2. Maintenance manual

                                              3.   History card

                                              4.   Inspection card

                                              5.    Log book

d. Planning & scheduling:

Taking of proper plan & making of specific schedule how the maintenance should be performed properly.
e. Operation:


The maintenance operation is performed as stated below.

f. Replacement of faulty parts

                 
The faulty parts which are identified, replaced  by new parts.

g. Storage & record

  
The faulty parts which are rejected stored properly & keep top to bottom record of this operation.

5.4  Routine

                     1) Daily Maintenance: Every machine is taken maintenance daily by the operators during production. When a production is started by the operator after handing over from previous shift operator, he takes a routine maintenance on the machine. He cleans the machine, assures yarn is fed to all needles, cleans the eye pot of feeder, memminger, signal lamp sensor etc. Before a while of a roll cut from batch or cloth roller, operator cleans needles, cylinder base plate etc. All around of the machine are kept neat and clean as if there is no dirt with yarn in the fabric.

                  2) Schedule/Routine Maintenance: Every machine has a schedule of maintenance of 10 or 15 days. According to date, schedule maintenance is taken on the machines. Operators are informed about the time of maintenance. After pre-estimated production, they hand over the machine to the fitters. Thus, fitters assure all machines are OK. for any time. 

                      3) Break down maintenance: When product quality hampered and to complete production in due time break down maintenance is taken. There are many faults seen in the fabric during production due to needle, sinker, take down roller etc. Then operators inform the mechanical fitters and they fix it.

                      4) Restorative maintenance: Restorative maintenance is taken for design change or new design development. According to advice or order of production officer, a machine is fixed for new design and mechanical fitters rearrange cam and needle system.

                  Planned and preventive maintenance are not taken on the machineries in this mill.

5.5 Maintenance Procedure

                    1) For there is any mechanical fault of machine which is responsible for production hamper, operator informs mechanical fitters in duty. Mechanical fitters come and observe the problem firstly and then they begin to fix it.

                 2) If mechanical fitters be unable to fix it, then they inform technical in-charge, he then comes in spot and fix it.

                     3) For there is any electrical problem of machine or serious founding mechanical problem, mechanical and electrical department are informed, they come and fix the problem. They commence at work after informing of knitting manager. There are two mechanical engineers in the department.

                     4) For restorative maintenance, senior production officer orders mechanical fitters to fit required machine for cam and needle arrangement and other necessary requirements in case of new design development.

5.6 Maintenance sequence of circular knitting machine:

Power on/off

↓

MPF/Positive feeder current line off
↓

MPF belt out/loss

↓

Yarn cut

↓
Fabric out by handle

↓

Cleaning and Oiling

↓

Cam box out

↓

Needle & sinker out

↓

Needle & sinker cleaning by oil

↓

Cam box cleaning by air

After opening & cleaning, m/c is leveled by using leveling meter and follows the reverse process to ready the m/c.

5.7 Maintenance Tools & Their Functions

	S L No.
	Name of Tools
	 Functions of  maintenance Tools

	01.
	L-Key
	Loosen and Tighten the screws.

	02.
	Air Suctioned
	Cleans machine by suctioning.

	03.
	Screw Driver
	To loosen and tighten the screws.

	04.
	Dhal (Spanner)
	Loosen and Tighten nut and bolt etc.

	05.
	Star Driver
	Screw unlocking.

	06.
	Pliers (Nose &Coarse)
	Tighten screws and nuts.

	07.
	Cutting Pliers
	Cutting thin wire.

	08.
	Pulley Key
	To loosen pulleys. 

	08.
	Pulley Key
	To loosen pulleys. 


Maintenance tools
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                       Chapter VI
           Utility Services
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3  Utility Facilities Available

	Utility Facilities
	Source

	Electricity
	Gas Generator & Diesel

	Water
	Pump

	Air
	Compressor


Chapter VII
Store & Inventory Control 
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7.1  Inventory System for Raw Material
The main raw material of knitting is yarn, which is stored in two stages such as-

                       a. Long time storage

                       b. Storage before production

Long time storage:

                      Amount of yarn which is required for the production  of  several  months as prerequisite .This yarns are stored as production requirement in the bonded wire house.

Storage before production:

                       The amounts of yarn which are loaded in the store room concern with the production section for continuous speed of production from bonded ware house. Those yarn lots are selected to store which will be used for current production.

7.2 Inventory System of Spares

The main spare of a knitting factory is needle which is needed to replace continuously when production runs. If a machine is innovated its slightly effected parts will be stored as spare after repairing needed. And these parts are used in conjunction with new parts.

Different spares parts of knitting machines and other equipments are kept in store as inventory so that there are no time and money losses while it is being used. Here is the list of spare parts as inventory:

                 

1) Needle detector

                 

2) Fan

                 

3) Air gun

                 

4) MPF belt tensioning device

                 

5) Air nozzle

                 

6) Fabric spreader

                 

7) Fabric light 

                 

8) Compressor line + pipe

                 

9) Air blower

                 

10) Feeder ring bolt

                 

11) Oil Tank

                

12) Fabric roller

                 

13) Inverter

                 

14) Yarn Guide feeder

                 

15) Oil Nozzle

                 

16) Cam box

                 

17) Magnet

                 

18) VDQ pulley

                 

19) Fan broker

                 

20) Oil Meter cover

                 

21) Oil plutonic               

7.3 For Knitted Fabrics
                             After knitting the fabrics are collected according to roll form. There is a big store room beside knitting section in this factory and fabric rolls are stored here according to fabric types and some specification is given to fabric rolls such as buyer name, yarn count, lot no, fabric type, m/c no, fabric weight etc. Collars and cuffs are also stored in this room. A store keeper always does this job successfully.      

7.4  Inventory Control of Finished Goods
                        The gray fabric produced are stored firstly in the store concerned with the inspection room and after completion of a shift this fabrics are sent to fabric section of bonded ware house with final inspection report. Then theses goods are sent to the finishing section or to thee buyers as required. After dyeing & other finishing presses this fabrics are stored in finished fabric section & wastages are stored in wastage section of bonded ware house. These wastages can be used for various purpose of a factory.  

7.5  Other Inventories
                           Other inventories like empty packages or packages with few yarns & cartoons are stored in wastage room. From this packages with few yarns are used for sample production. Mechanical equipments for maintenance are stored in mechanical room, lubricants are stored in lubricant room & a drum is kept in the shed as stand by requirement.

                        Chapter VIII
Conclusion
Conclusion: 

                  Industrial training is an essential part for textile education because it minimizes the gap between theoretical and practical knowledge. Undoubtedly, this industrial training give me a lot about textile technology, production process, machineries, industrial management and made us comfortable with industrial life. Besides it give me the first opportunity to work in industry.

During our Eight weeks long industrial training at KKIL, I got the impression that this factory is a modern export oriented composite knit including industry. Though it was established 20 years ago, it has earned a very good reputation in foreign market for its best quality product over many other export oriented textile mills. They are very much concerned about the quality of their product. That’s why they establish on-line and off-line quality control of each product. They have well equipped and modern textile testing laboratory. They do all the chemical & physical tests of dyed good and the results are very good and within the buyer’s acceptance limit. We have also understood that KKIL. cares a lot about then quality. If there was any problem it was quickly removed with the help of experienced and skilled production manager. Moreover they use good quality yarn, dyes, and chemicals in production. The administration, management and chain of command are well organized.

                                           -END-
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