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Introduction
Industrial training refers to work experience that is relevant to professional development prior to graduation .One of the requirements for the award of bachelor of Engineering is that students must complete 8 weeks of industrial training.

Industrial training is an essential component in the development of the practical and professional skills required for an engineer and aid to prospective employment. Many employers regard this period as a chance to vet new employees for future employment. All students should make considerable effort and   give sufficient thought into obtaining the most relevant and effective industrial training. It should also be noted that developing an awareness of general workplace behavior and interpersonal skills are important objectives of the industrial training experience. We recently have done our internship in Interstoff Apparels Ltd. 

The internship basically revolved around the product knowledge training. Here we have noticed a few areas where the improvement can really increase the efficiency of Interstoff Apparels Ltd. 

Industrial training objectives:

a) To expose students to Engineering experience and knowledge. This is required in industry, where those are not taught in the lecture rooms.

b) To expose the students to future employers.

c) To get a feel of the work environment.

d) To apply the engineering knowledge taught in the lecture rooms in real industrial situations.

e) To gain experience in writing reports in engineering works/projects.

1.1 The profile of Interstoff Apparels Ltd.

General information about the mill:

Name of the Company:                         INTERSTOFF APPARELS LTD.

Status:                                                       Private Ltd. Company

Nature of Business:                                100% Export oriented composite knit Dyeing Industry.

Sister Organizations:                              South East Textile LTD.                                              

                                                                   Interstoff Clothing LTD.

                                                                   Renasa Apparel LTD

                                                                  Goalbari Knitting LTD.

1.2 Factory Location:

Factory:                                                  Chandra, Kaliakoir, Gazipur,Bangladesh.

                                                                 Ph: (8802) 9289130, (8802) 9289240

                                                                 Head office: H/O: Suite-B,1st floor,House-39,Road-37,                         

                                                                 Gulsun-2,Dhaka-1212 
1.3 Product Police:
Product Mix:

                                                           Single Jersey

                                                            Polo Pique

                                                           Back Pique

                                                            Double Pique        

                                                            1×1 Rib

                                                           2×2 Rib

                                                            Lycra Rib

                                                            Plain Interlock

                                                            Fleece 

                                                            Fleece Terry

                                                            Lycra Single Jersey

                                                            100% Polyester

                                                            Chief value cotton (CVC)

                                                            P/C (polyester & cotton)

                                                            Gray mélange (15% Viscose 85% cotton)

                                                             10% Viscose 90% cotton

                                                            30% Viscose 70% cotton)

1.4 Production Capacity: 

1) Knitting Section:                   180 tons /month (Body fabric)

                                                16000pcs (collar & cuff)

2) Dyeing Section:                  360 tons /month ( SETL)

                                              240tons/month (IAL)

3) Finishing Sector:                 450 tons/ month

4) Garments Section:             1000000 pcs/month

5) Printing Section:                 1080000 pcs/month
1.5 Interstoff Apparels Ltd certified by:

# Okotex

# ISO 9001-2008

# WRAP, GSV and 
#Fair –trade.

Largest fair –trade garments manufacturer in the country. The entire factory is fair-trade approved. Total investment $9.5M, total land area  2.5 acres, total production area 20500 sft, total workers 3000 nos.
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1.6 Organizational Structure of Interstoff Apparels Ltd.

  1.6 Some Executed Export Orders:

	Item
	Customer

	Men's Pajama Set
	Sainsbury

	Girls Top, Girls' Leggings, Skirts
	Tesco, Marks & Spencer 

	Men's Fashion Polo & T- Shirts
	Tesco Sainsbury, Marks & Spencer, Columbia

	Character Printed Boys' T-Shirts
	Marks & Spencer, Esprit

	Children's Wear
	Marks & Spencer, Tesco

	Ladies top
	Tesco, Kappahl

	Men’s T-Shirt
	Sainsbury, Polo Ralph Lauren 

	Boys Polo & T-shirt
	Polo Ralph Lauren, M&S, Aero Postal


                                          Table-01: Some Executed Export Orders
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Knitting Section
2.1 Layout of Knitting Section
Circular Knitting Section
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Figure: Layout of Circular Knitting Section

Flat Bed Knitting Section
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Figure: Flat Bed Knitting Section

2.2 Introduction 
Interstoff Apparels Ltd (IAL) is a famous composite textile industry in Bangladesh located at Chandra, Gazipur, Dhaka (knitting unit is located at GohailBari, Zirani Bazaar, Dhaka). IAL is producing different types of knitted fabric with great excellence. 

They are also performing dyeing, printing, finishing and garment manufacturing operation and supplying products to the International Buyers. Single jersey, Single locust, Rib, Interlock etc are common type fabric produced by IAL.

There are two types of knitting machine in IAL they are; Circular knitting m/c and Flat bed knitting m/c. The no. of circular knitting m/c is 54 and no. of flat bed knitting m/c is 28. All the knitting m/c is active and working with good performance.

Among the 54 circular knitting m/c’s they are from 5 different company as Fukahama, Terrot, Jumberca, Tien Yang and Well-knit and among 28 flat bed knitting m/c’s they are from different company like Protti Fashiontronix, Kauo heng, JY-LEH etc.

The dia and gauge of different circular knitting m/c are different like 20”/24G, 21”/24G, 22”/24G, 23”/24G, 24”/24G, 25”/24G, 26”/24G, 28”/24G, 30”/18G, 30”/24, 30”/32G, 32”/24G, 34”/24G, 36”/18, 36”/24G, 36”/18G, 36”/28G.

There are 5 Rib m/c (m/c no. 18, 25, 26, 53, 54), 1 Interlock m/c (m/c no. 28) and rest 48 m/c’s are single jersey. Among the 48 single jersey m/c there are 7 open width single jersey m/c, 2 Multi Feeder Jersey and 2 Engineering Stripper. 

The open width single jersey m/c produces knitted fabric in open width but they can also be used to produce tubular knitted fabric by changing some simple mechanism.

IAL is using different types of yarn of different count for their production of different types of fabric. The common counts of yarns are 20, 22, 24, 26, 28, 30, 34, 40 etc. The yarns are different types in properties like carded, combed, CVC etc.

IAL is mainly producing different types of knitted fabrics such as Single Jersey, Single Locust (With and Without Lycra), Rib (1*1 and 2*2) (With and Without Lycra), Polo Pique, CVC Fleece, 100% Polyester Fabric, Grey Melange, Interlock etc.

Knitting is a method by which thread or yarn is turned into cloth or other fine crafts. Knitted fabric consists of consecutive rows of loops, called stitches. As each row progresses, a new loop is pulled through an existing loop. The active stitches are held on a needle until another loop can be passed through them. This process eventually results in a fabric, often used for garments.

Knitting may be done by hand or by machine. There exist numerous styles and methods of hand knitting.

Different yarns and knitting needles may be used to achieve different end products by giving the final piece a different color, texture, weight, and/or integrity. Using needles of varying shape and thickness as well as different varieties of yarn can also change the effect.

2.3 Classification of Knitting

[image: image226.png]



[image: image227.png]


[image: image228.jpg]



[image: image229.png]


[image: image230.png]


[image: image231.jpg]



[image: image232.jpg]


[image: image233.jpg]



[image: image234.jpg]


[image: image235.jpg]


[image: image236.jpg]


[image: image237.jpg]



[image: image238.jpg]


[image: image239.jpg]



[image: image240.jpg]



[image: image241.jpg]


[image: image242.png]W%

W,.\?




[image: image243.jpg]


[image: image244.jpg]Guarantees
abetter deal
for Third World
Producers.

Q

FAIRTRADE




2.4 Knitting Structure

        Course and Wales

 this reason, knitting was initially developed for garments that must be elastic or stretch in response to the wearer's motions, such as socks and hosiery. For comparison, woven garments stretch mainly along one direction (the bias) and are not very elastic, unless they are woven f Like weaving, knitting is a technique for producing a two-dimensional fabric made from a one-dimensional yarn or thread. In weaving, threads are always straight, running parallel either lengthwise (warp threads) or crosswise (weft threads). By contrast, the yarn in knitted fabrics follows a meandering path (a course), forming symmetric loops (also called bights) symmetrically above and below the mean path of the yarn. These meandering loops can be stretched easily in different directions, which give knitting much more elasticity than woven fabrics; depending on the yarn and knitting pattern, knitted garments can stretch as much as 500%. For room stretchable material such as spandex. 

Knitted garments are often more form-fitting than woven garments, since their elasticity allows them to follow the body's curvature closely; by contrast, curvature is introduced into most woven garments only with sewn darts, flares, gussets and gores, the seams of which lower the elasticity of the woven fabric still further. Extra curvature can be introduced into knitted garments without seams, as in the heel of a sock; the effect of darts, flares, etc. can be obtained with short rows or by increasing or decreasing the number of stitches. Thread used in weaving is usually much finer than the yarn used in knitting, which can give the knitted fabric more bulk and less drape than a woven fabric.

If they are not secured, the loops of a knitted course will come undone when their yarn is pulled; this is known as ripping out, unraveling knitting, or humorously, frogging (because you 'rip it', this sounds like a frog croaking: 'rib-bit'). To secure a stitch, at least one new loop is passed through it. Although the new stitch is itself unsecured ("active" or "live"), it secures the stitch (es) suspended from it. A sequence of stitches in which each stitch is suspended from the next is called wales. To secure the initial stitches of a knitted fabric, a method for casting on is used; to secure the final stitches in a wale, one uses a method of binding off. During knitting, the active stitches are secured mechanically, either from individual hooks (in knitting machines) or from a knitting needle or frame in hand-knitting.

2.5Warp and Weft Knitting

There are two major varieties of knitting: weft knitting and warp knitting. In the more common weft knitting, the Wales are perpendicular to the course of the yarn. In warp knitting, the Wales and courses run roughly parallel. In weft knitting, the entire fabric may be produced from a single yarn, by adding stitches to each wale in turn, moving across the fabric as in a raster scan. By contrast, in warp knitting, one yarn is required for every wale. Since a typical piece of knitted fabric may have hundreds of Wales, warp knitting is typically done by machine, whereas weft knitting is done by both hand and machine. Warp-knitted fabrics such as tricot and Milanese are resistant to runs, and are commonly used in lingerie.


Weft-knit fabrics may also be knit with multiple yarns, usually to produce interesting color patterns. The two most common approaches are intarsia and stranded color work. In intarsia, the yarns are used in well-segregated regions, e.g., a red apple on a field of green; in that case, the yarns are kept on separate spools and only one is knitted at any time. 

In the more complex stranded approach, two or more yarns alternate repeatedly within one row and all the yarns must be carried along the row, as seen in Fair Isle sweaters. Double knitting can produce two separate knitted fabrics simultaneously, e.g., two socks; however, the two fabrics are usually integrated into one, giving it great warmth and excellent drape.

2.6 Circular Knitting


Circular knitting or knitting in the round is a form of knitting that creates a seamless tube. When knitting circularly, the knitting is cast on and the circle of stitches is joined. Knitting is worked in rounds (the equivalent of rows in flat knitting) in a spiral.

Originally, circular knitting was done using a set of four or five double-pointed needles. Later, circular needles were invented, which can also be used to knit in the round: the circular needle looks like two short knitting needles connected by a cable between them. Longer circular needles can be used to produce narrow tubes of knitting for socks, mittens, and other items using the Magic Loop technique. 

Machines also produce circular knitting; double bed machines can be set up to knit on the front bed in one direction then the back bed on the return, creating a knitted tube. Specialized knitting machines for sock-knitting use individual latch-hook needles to make each stitch in a round frame.

Many types of sweaters are traditionally knit in the round. Planned openings (arm holes, necks, cardigan fronts) are temporarily knitted with extra stitches, reinforced if necessary. Then the extra stitches are cut to create the opening, and are stitched with a sewing machine to prevent unraveling. This technique is called steeking.


The Magic Loop technique Invented by Sarah Hauschka and written in Beverly Galeska's booklet "The Magic Loop," published by Fiber Trends, the Magic Loop uses a 40-inch-long circular needle to knit projects of any circumference in the round. The key is pulling a loop of extra cable out between the stitches halfway through the round.

2.7 Flat Knitting


Flat knitting is a method for producing knitted fabrics, in which the work is turned periodically, i.e., the fabric is knitted from alternating sides. Another method of reaching the same result is to knit alternately from right to left and left to right without turning; this back-and-forth technique requires either innate or learned ambidextrous motor skills. 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 circular knitting, in which the fabric is always knitted from the same side. Flat knitting can complicate knitting somewhat compared to circular knitting, 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 gauge of the knitting to vary in alternating rows of stockinette fabrics; however, this effect is usually not noticeable, and may be eliminated with practice (the usual way) or by using needles of two different sizes (an unusual way).

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

2.8 Knitting Variables

· Yarn Count

· Yarn Twist

· Spinning System

· Yarn Ply

· Stitch Length

· Yarn Tension

· Take Down Tension

· Machine Gauge

    2.9 Different parts of circular knitting machine:

1. Creel                                                        

2. Pipe                                                           

3. VDQ Pulley                                              

4. Pulley belt                                                

5. Brush                                                         

6. Knot Cather                                              

7. Tension Disk                                             

8. Inlet top motion

9. Yarn guide

10. MPF Wheel                

11. MPF

12. Outlet stop motion

13. Feeder ring

14. Feeder

15. Needle

16. Needle track

17. Sinker

18. Sinker ring

19. Cam box

20. Cam

21. Lycra Attachment

22. Lycra stop motion

23. Inverter

24. Cylinder/dial 

25. Screen

        26.  Cylinder Balancer
        27.  ON/OFF Switch

        28.   Power Switch  

        29.   Automatic oiler

        30.  Motor

        31.  Machine motherboard

        32.   Manual drive

   2.10 Description of machine parts:

	Creel: Creel is a part of a knitting machine. Hear yarn package are store  and  ready to feed in the machine
	[image: image5.jpg]




	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.
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	Tension disk: It confront the tension of the supply yarn
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	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 also an important part 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.
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	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.


	

	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: 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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2.11 Yarn Supplier of Interstoff Apparels Ltd.
The Delta Spinning Mills Ltd. IAL imports different types of yarn from different spinning mills in Bangladesh. A short list of spinning mills is given below which are supplying yarns to IAL;

1. NRG Spinning Mills Ltd.

2. Nice Cotton td.

3. Korotoa Spinning’s Ltd.

4. Arif Knit Spinning’s Ltd.

5. M.S.M.L

6. Badsha Textile Ltd.

7. Zorina Composite Textile Ltd.

8. Jobair Spinning Mills Ltd.

9. Otto Spinning Mills Ltd.

10. Square Yarns Ltd. 

11. Kader Compact Spinning Ltd.

12. Techno Spinning Mills Ltd.
13. Naheed Cotton Mills Ld. 
14. Viyellatex Spinning

15. Khan Spinning Textile Ltd.

16. Aman Spinning Mills Ltd.

17. Kamal Yarn Ltd.

18. P.T.H.M

19. UTAH Spinning Ltd.

Besides this, they are importing special types of yarn and Lycra from India, China and other countries.

 2.12 Classification of Knitting Section

The knitting section of Interstoff Apparels Ltd (Knitting Unit) is divided into two parts although all the machines are placed into the same floor. The sections are-

1. Circular Knitting Section

2. Flat Bed Knitting Section

  2.13 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.

[image: image22.png]



Figure: Circular Knitting Machine

2.14 Specification of Circular Knitting Machine in IAL

	Machine No.
	M/C Type
	Brand Name
	Country of Origin
	M/C Diameter
	M/C Gauge
	No. of Feeder

	1
	Single Jersey
	Fukahama
	Taiwan
	20”
	24
	60

	2
	Single Jersey
	Fukahama
	Taiwan
	21”
	24
	63

	3
	Single Jersey
	Fukahama
	Taiwan
	22”
	24
	66

	4
	Single Jersey
	Fukahama
	Taiwan
	22”
	24
	66

	5
	Single Jersey
	Fukahama
	Taiwan
	23”
	24
	69

	6
	Single Jersey
	Fukahama
	Taiwan
	23”
	24
	69

	7
	Single Jersey
	Fukahama
	Taiwan
	24”
	24
	72

	8
	Single Jersey
	Fukahama
	Taiwan
	24”
	24
	72

	9
	Single Jersey
	Tien Yang
	Taiwan
	25”
	24
	75

	10
	Single Jersey
	Fukahama
	Taiwan
	25”
	24
	75

	11
	Single Jersey
	Fukahama
	Taiwan
	26”
	24
	78

	12
	Single Jersey
	Well-knit
	Taiwan
	24”
	24
	72

	13
	Single Jersey
	Terrot
	Germany
	26”
	24
	84

	14
	Single Jersey
	Terrot
	Germany
	26”
	24
	84

	15
	Single Jersey
	Terrot
	Germany
	34”
	24
	109

	16
	Single Jersey
	Terrot
	Germany
	34”
	24
	109

	17
	Single Jersey
	Terrot
	Germany
	34”
	24
	109

	18
	Rib
	Fukahama
	Taiwan
	36”
	18
	72

	19
	Single Jersey
	Tien Yang
	Taiwan
	36”
	24
	108

	20
	Open Width S/J
	Tien Yang
	Taiwan
	30”
	24
	90

	21
	Open Width S/J
	Tien Yang
	Taiwan
	30”
	24
	90

	22
	Rib
	Tien Yang
	Taiwan
	30”
	18
	60

	23
	Single Jersey
	Fukahama
	Taiwan
	30”
	24
	90

	24
	Single Jersey
	Tien Yang
	Taiwan
	32”
	24
	96

	25
	Rib
	Terrot
	Germany
	36”
	18
	84

	26
	Rib
	Terrot
	Germany
	30”
	18
	54

	27
	Single Jersey
	Terrot
	Germany
	30”
	24
	96

	28
	Interlock
	Terrot
	Germany
	36”
	24
	130

	29
	Single Jersey
	Terrot
	Germany
	34”
	24
	109

	30
	Single Jersey
	Terrot
	Germany
	30”
	24
	96

	31
	Single Jersey
	Terrot
	Germany
	30”
	24
	96

	32
	Single Jersey
	Terrot
	Germany
	34”
	24
	109

	33
	Single Jersey
	Terrot
	Germany
	30”
	24
	96

	34
	Single Jersey
	Terrot
	Germany
	30”
	28
	96

	35
	Single Jersey
	Terrot
	Germany
	30”
	28
	96

	36
	Single Jersey
	Terrot
	Germany
	30”
	24
	96

	37
	Single Jersey
	Terrot
	Germany
	30”
	28
	96

	38
	Single Jersey
	Terrot
	Germany
	30”
	28
	96

	39
	Single Jersey
	Fukahama
	Taiwan
	30”
	24
	90

	40
	Single Jersey
	Fukahama
	Taiwan
	28”
	24
	204

	41
	Open Width S/J
	Terrot
	Germany
	34”
	24
	204

	42
	Open Width S/J
	Terrot
	Germany
	34”
	24
	48

	43
	Multi Feeder J
	Well-knit
	Taiwan
	34”
	24
	48

	44
	Multi Feeder J
	Well-knit
	Taiwan
	34”
	24
	96

	45
	Engineering Stripper
	Jumberca
	Korea
	30”
	24
	96

	46
	Engineering Stripper
	Jumberca
	Korea
	30”
	24
	115

	47
	Single Jersey
	Terrot
	Germany
	30”
	32
	109

	48
	Single Jersey
	Terrot
	Germany
	30”
	32
	68

	49
	Open Width S/J
	Terrot
	Germany
	36”
	24
	115

	50
	Single Jersey
	Terrot
	Germany
	34”
	24
	115

	51
	Rib
	Terrot
	Germany
	38”
	18
	68

	52
	Open Width S/J
	Terrot
	Germany
	36”
	24
	204

	53
	Rib
	Terrot
	Germany
	36”
	24
	68

	54
	Rib
	Terrot
	Germany
	38”
	18
	68


                   Table-02: Specification of circular knitting machine in IAL
2.15 Raw Material for Knitting

	Type of Yarn
	Count

	Cotton
	24’s, 26’s, 28’s, 30’s, 32’s, 34’s, 40’s

	Polyester
	75D, 100D

	Spandex Yarn
	20D, 40D, 70D

	Grey Mélange (C-90%, V-10%)
	24’s, 26’s

	Ecru Mélange (C-85%, V-15%)
	24’s, 26’s, 28’s

	Anthra Mélange (C-65%, V-35%)
	24’s, 26’s, 28’s

	PC (65% Polyester & 35% Cotton)
	24’s, 26’s, 28’s, 30’s

	CVC
	24’s, 26’s, 28’s, 30’s


                               Table-03: Raw material for knitting
Besides these, count of yarn used may be varying according to the structure and G.S.M of the fabric. Buyer requirement is always considerable.

2.16 Process Circular Knitting Section in IAL Flow Chart of 

Sample Fabric

Design analysis


Machine Selection

Machine Setting for the Required Design


Knitting of the Fabric

Conform Required Quality


Withdraw the Rolled Fabric and Weighting

Inspection

Delivery



Dyeing Section

3.1 Dyeing machine with all specification
There are nine (10) production dyeing machine and eight (10) sample dyeing machine in Interstoff Apparels Ltd. The capacities of the machines are not same. Some are large capacity m/c and some are small or average. Here the all specification of the dyeing and sample dyeing m/c is given below in brief:

Production Dyeing Machine-1

	Machine Type
	Winch

	Brand Name
	Theis

	Country of Origin
	Germany

	Production Capacity
	600 KG

	No. of Nozzle
	03

	Maximum Operating Temperature
	140[image: image24.png]




	Maximum Operating Pressure
	3 bar

	Year of Manufacture
	1996


Production Dyeing Machine-2

	Machine Type
	Winch

	Brand Name
	Theis

	Country of Origin
	Germany

	Production Capacity
	450 KG

	No. of Nozzle
	03

	Maximum Operating Temperature
	140[image: image26.png]




	Maximum Operating Pressure
	3 bar

	Year of Manufacture
	1996


Production Dyeing Machine-3

	Machine Type
	Winch

	Brand Name
	Theis

	Country of Origin
	Germany

	Production Capacity
	500 KG

	No. of Nozzle
	03

	Maximum Operating Temperature
	140[image: image28.png]




	Maximum Operating Pressure
	3 bar

	Year of Manufacture
	1996


Production Dyeing Machine-4

	Machine Type
	Winch

	Brand Name
	Theis

	Country of Origin
	Germany

	Production Capacity
	250 KG

	No. of Nozzle
	02

	Maximum Operating Temperature
	100[image: image30.png]




	Maximum Operating Pressure
	3 bar

	Year of Manufacture
	1993


Production Dyeing Machine-5

	Machine Type
	Winch (DMS HT 11 Jumbo)

	Brand Name
	Dilmenler

	Country of Origin
	Turkey

	Production Capacity
	900 KG

	No. of Nozzle
	06

	Maximum Operating Temperature
	135[image: image32.png]




	Maximum Operating Pressure
	2.5 bar

	Year of Manufacture
	2005


Production Dyeing Machine-6

	Machine Type
	Winch (DMS HT 11 Jumbo)

	Brand Name
	Dilmenler

	Country of Origin
	Turkey

	Production Capacity
	600 KG

	No. of Nozzle
	04

	Maximum Operating Temperature
	135[image: image34.png]




	Maximum Operating Pressure
	2.5 bar

	Year of Manufacture
	2005


Production Dyeing Machine-7

	Machine Type
	Winch

	Brand Name
	Fong’s

	Country of Origin
	China

	Production Capacity
	550 KG

	No. of Nozzle
	03

	Maximum Operating Temperature
	100[image: image36.png]




	Maximum Operating Pressure
	2.5 bar

	Year of Manufacture
	1997


Production Dyeing Machine-8

	Machine Type
	Winch

	Brand Name
	Suntex

	Country of Origin
	China

	Production Capacity
	250 KG

	No. of Nozzle
	02

	Maximum Operating Temperature
	130[image: image38.png]




	Maximum Operating Pressure
	1.5 bar

	Year of Manufacture
	2005


Production Dyeing Machine-9

	Machine Type
	Winch

	Brand Name
	Suntex

	Country of Origin
	China

	Production Capacity
	100 KG

	No. of Nozzle
	01

	Maximum Operating Temperature
	130[image: image40.png]




	Maximum Operating Pressure
	1.5 bar

	Year of Manufacture
	2005


Sample Dyeing Machine-1

	Machine Type
	Winch

	Brand Name
	Theis

	Country of Origin
	Germany

	Production Capacity
	20 KG

	No. of Nozzle
	01

	Maximum Operating Temperature
	140[image: image42.png]




	Maximum Operating Pressure
	3 bar


Sample Dyeing Machine-2

	Machine Type
	Winch

	Brand Name
	Local

	Country of Origin
	Bangladesh

	Production Capacity
	20 KG

	No. of Nozzle
	02

	Maximum Operating Temperature
	98[image: image44.png]




	Maximum Operating Pressure
	3 bar


Sample Dyeing Machine-3

	Machine Type
	Winch

	Brand Name
	Local

	Country of Origin
	Bangladesh

	Production Capacity
	40 KG

	No. of Nozzle
	06

	Maximum Operating Temperature
	98[image: image46.png]




	Maximum Operating Pressure
	3 bar


Sample Dyeing Machine-4

	Machine Type
	Winch

	Brand Name
	Suntex

	Country of Origin
	China

	Production Capacity
	10 KG

	No. of Nozzle
	01

	Maximum Operating Temperature
	140[image: image48.png]




	Maximum Operating Pressure
	3 bar


Sample Dyeing Machine-5

	Machine Type
	Winch

	Brand Name
	Local

	Country of Origin
	Bangladesh

	Production Capacity
	25 KG

	No. of Nozzle
	05

	Maximum Operating Temperature
	98[image: image50.png]




	Maximum Operating Pressure
	2.5 bar


Sample Dyeing Machine-6

	Machine Type
	Winch

	Brand Name
	Suntex

	Country of Origin
	China

	Production Capacity
	50 KG

	No. of Nozzle
	01

	Maximum Operating Temperature
	140[image: image52.png]




	Maximum Operating Pressure
	2.5 bar


Sample Dyeing Machine-7

	Machine Type
	Winch

	Brand Name
	Suntex

	Country of Origin
	China

	Production Capacity
	30 KG

	No. of Nozzle
	01

	Maximum Operating Temperature
	140[image: image54.png]




	Maximum Operating Pressure
	2.5 bar


[image: image55.png]



Figure: Dyeing Machine

3.2 Process Dyeline for Cotton Dyeing


IAL use some process dyeline for dyeing like cotton dyeing, polyester dyeing etc. A common dyeline for cotton dyeing process is given below:

Pre-Treatment

Detergent

Sequestering
Anti Creaser

Stabilizer

Anti Foam

Detergent

Alkali

Bleaching Agent

Soaping/After Wash (Pre-Treat)

Soaping Agent

Peroxide Killer

Neutralization (Pre-Treat)

Acid (Acetic Acid)

Bio-Polish Treatment

Acid (Acetic Acid)

Enzyme

Dyeing (Dyes and Chemicals)

Sequestering
Anti Creaser

Leveling Agent

Anti Foam

=====

Dye 1 (Yellow)

Dye 2 (Red)

Dye 3 (Blue)

=====

Electrolyte (Refining Salt)

=====

Alkali 1

Alkali 2

Soaping/After Treatment

Soaping Agent

Neutralization (Dyeing)

Acid (Acetic Acid)

Fixing

Acid

Fixer

Pre-Treatment

Acid

Cationic Softener 1

Cationic Softener 2

3.3 Recipe for Dyeing of Different Types of Fabric in IAL
IAL use different types of chemicals and dyes for fabric dyeing. Most of the dyes used are Reactive and Disperse. The chemicals are of different group with different types of function. Here some recipes are given below. This are according to fabric weight and amount of water used.

Recipe No. 1 (100% Cotton Dyeing)

Fabric Specification: Pique




Fabric Weight: 91 KG 


Dyestuff Used: Reactive Dye



Shade: Desert Fire (Orange)

Liquor Ratio: 1:8




Pre-Treatment

Detergent (NF HW)



:
546 gm

Sequesterent (Ecalcuest-FB)

:
291 gm + 200 mgm

Stabilizer (Ecalrate N-100)


:
254 gm + 800 mgm

Anti Foam (Antimusol-HTS)


: 
72 gm + 800 mgm

Alkali (Caustic Soda)



:
1 kg + 456 gm

Bleaching Agent (Hydrogen Per-Oxide)
:
1 kg + 820 gm

Soaping/After Wash (Pre-Treat)

Soaping Agent (Soaping-PA)

:
145 gm + 600 mgm

Per-Oxide Killer (Ecalzyem-FRT)

:
72 gm + 800 mgm

Neutralization (Pre-Treat)

Acid (Acetic Acid)



:
546 gm

Acid (Invatex-AC)



:
180 gm

Bio-Polish Treatment

Acid (Acetic Acid)



:
364 gm

Enzyme (Genencor-BPCC)


:
546 gm

Dyeing (Dyes and Chemicals)

Sequesterent (Ecalcuest-FB)

:
364 gm

Anti Creaser (Ecallube-ECB)

: 
364 gm

Levelling Agent (Cellev-RL)


:
728 gm

Anti Foam (Antimusol-HTS)


: 
145 gm + 600 mgm

=====

Dye 1 (Papilion OgrangeF-GRN)

:
1 kg + 946 gm + 490 mgm

Dye 2 (Synozol Red-HB)


:
291 gm + 200 mgm

Dye 3 (Reactive BlueV-2B)


:
12 gm + 740 mgm

=====

Electrolyte (Refining Salt)


:
46 kg + 592 gm

=====

Alkali (Soda Ash)



:
14 kg + 560 gm

Soaping (After Treatment)

Soaping Agent (Soaping-PA)

:
364 gm

Neutralization (Dyeing)

Acid (Acetic Acid)



:
728 gm

Softening

Acid (Acetic Acid)



:
218 gm + 400 mgm

Cationic Softener (Sapamine-CWS)

:
1 kg + 456 gm

N.B: Chemicals are measured according to weight of water used and dyestuffs are measured according to fabric weight.



Finishing Section
4.1 Different Machines in Finishing Section:
Tube Line:

Machine no:                             01
Machine name:                        Dewatering machine 

Brand name:                            Calator dewatering machine

Origin:                                        Sweden

Padder Presser range:          0-40 bar

Speed:                                       0-30 m/min

Over feed:                               0-10 % as require

Padder roller:                         Single

Machine no:                            02
Machine name:                      Dryer machine

Brand name:                           Kiefer dryer m/c

Origin:                                       Germany

Speed:                                       6-40 m/min

Conveyor belt speed:          30m/min

Over feed:                               2-20% as require

Machine no:                            03
Machine name:                     Compactor machine 

 Brand name:                        Monti Tube machine

Origin:                                     Italy

Speed:                                     15-30 m/min

Over feed:                               2-8%m/min

Temperature:                        100-150̊̊̊̊̊c

Open Line


Machine no:                          01
Machine name:                   Siliting & Dewatering machine 

 Brand name:                       Bianco Slitting machine
Origin:                                   Italy

Speed:                                   30-80 m/min

Over feed:                             0-10%as require

Machine no:                          02
Machine name:                     Stenter machine 

 Brand name:                        Brockner stenter machine

Origin:                                     Germany

Speed:                                     5-30 m/min

Over feed:                             2-10%as require

Burner (Gas):                       4×2

Blower:                                  4×2

Temp range:                      100-220̊c

Gsm control:                       By over feed

Manufacturing Year:        1996

Machine no:                        03
Machine name:                 Stenter machine 

 Brand name:                      Brockner stenter machine

Origin:                                  Germany

Speed:                                  5-30 m/min

Over feed:                          2-10%as require

Burner (Gas):                          5×2

Blower:                                     5×2

Temp range:                           100-220̊c

Gsm control:                            By over feed

Padder roller:                         Single

Padder Pressure range:       3-7 bar

Manufacturing Year:            1996

Machine no:                           04
Machine name:                      Open Compactor machine 

 Brand name:                          Ferarro open compector machine

Origin:                                        Italy

Speed:                                        15-20 m/min

Over feed:                                 4.5-6.5%m/min

Temperature:                         100-150̊̊̊̊̊c

Other machine in finishing sector:

Machine name:                          Suiding machine 

 Brand name:                              Marino Crosta machine

Origin:                                          Italy
Brush Speed:                              850-1200 R.p.m.

Drum Speed:                               65-120 r.p.m

Brush roller:                                06

4.2 Flow chart for tube fabric finishing:
Tube Fabric
Balloon Squeezer
Dryer
Compactor (tube)
Calendar (tube)

4. Flow chart for open fabric finishing:
Tube fabric
Slitting
Stenter
Compactor (open width)



   Lab & Fabric Lab Dipping
5.1 Color Fastness to Wash

Washing is one way of cleaning, namely with water and often some kind of soap or detergent. Washing is an essential part of good hygiene and health.

Often people use soaps and detergents to assist in the emulsification of oils and dirt particles so they can be washed away. The soap can be applied directly, or with the aid of a washcloth.

Method
: M & S – C4A and ISO

Purpose
: The resistance of the loss of color of any dyed or printed material to washing is referred to as its wash fastness.

Apparatus:

· Roaches Washtec-P

· Carbolate (Incubator)

· Grey Scale

· Multi Fiber Fabric

Test Specimen:

· For Fabric

: Size 10 cm[image: image57.png]


4 cm

· Multi Fiber Fabric
: Size 10 cm[image: image59.png]


4 cm

Reagent:

· For M & S Method-

ECE Detergent


: 4 g/l

Na-Per Borate Tera Hydrate  
: 1 g/l

M : L




: 1:50

Temperature


              : 50[image: image61.png]



Time




: 30 min

· For ISO Method-

ECE Detergent


: 4 g/l

Na-Per Borate Tera Hydrate
: 1 g/l

Total Liquor



: 150 ml

Steel Ball



: 20

Temperature


: 50[image: image63.png]



Time




: 30 min

Procedure

· Stitch the specimen with multi fiber fabric in one side (length direction).

· Weigh the specimen and calculated the volume of wash liquor to give a 1:50 liquor ratio for M & S and for ISO method given 150 ml liquor.

· Place the specimen in the container with the wash liquor.

· Run the machine and raise the temperature to 50[image: image65.png]


 and run for 30 min.

· At the end of the test, place the specimen in the beaker and wash with 2 liter distilled water for 2 min & continuously starring the sample. Then washing is running tape water for 2 min. Excess water remove by hand squeezing.

Drying


Dry the composite specimen in incubator, temperature not more than 60[image: image67.png]


. Then keep in relax for 1 hour.
Assessment


Color Change: The original and tested dyed samples are placed side by side, oriented in the same direction along with color change grey scale and compare the contrast between the treated dyed sample and the untreated sample with the appropriate pair of color change grey scale. If there is no color change, than it is rated 5 and 1 for maximum color change.


Color Staining: Again, compare the contrast between the untreated white fabric and the stained white fabric with appropriate pair of grey scale for color change.

5.2 Color Fastness to Water

Method
: M & S C6

Purpose
: The resistance of the loss of color of any dyed or printed material to water is referred to as its water fastness.

Apparatus:

· Glass Plate (60 mm[image: image69.png]


60 mm [image: image71.png]x 60



mm)

· Petri Dish (Large enough to hold a glass plate)

· Incubator

Test Specimen:

· For Fabric

: Size 10 cm[image: image73.png]


5 cm

· For Yarn

: Yarn Weight 0.2 gm

· Multi Fiber Fabric
: Size 10 cm[image: image75.png]


5 cm (Cut into 2 pieces to make 5 cm[image: image77.png]


5 cm)  

Reagent:

· De Ionized Water

Procedure

· The specimen is sandwich between the two pieces of multi fiber adjacent fabric so that the specimen is in contact with all six components of multi fiber strip.

· Place the composite specimen in the Petri dish. Fill the dish with deionize water and thoroughly wet out the composite specimen by firmly topping the fabric wirh the edge of glass plate and then carefully drawn the edge of the glass plate along the specimen to remove any air bubbles. Lay the glass squarely on the composite specimen.

· Allow to stand for 15 min at room temperature.

· Applying only sufficient pressure to hold the glass plate in the incubator for 4 hour at 37[image: image79.png]


2[image: image81.png]


.

· Remove from incubator. Allow the test specimen and multi fiber adjacent fabric to dry separately on the mesh drying tray at temperature not more than 60[image: image83.png]


.

Assessment


Color Change: The original and tested dyed samples are placed side by side, oriented in the same direction along with color change grey scale and compare the contrast between the treated dyed sample and the untreated sample with the appropriate pair of color change grey scale. If there is no color change, than it is rated 5 and 1 for maximum color change.


Color Staining: Again, compare the contrast between the untreated white fabric and the stained white fabric with appropriate pair of grey scale for color change.

5.3 Color Fastness to Rubbing or Crocking

The resistance encountered when one body is moved in contact with another rubbing - the resistance encountered when one body is moved in contact with another friction attrition, detritions, grinding, abrasion - the wearing down of rock particles by friction due to water or wind or ice adhesive friction, traction, grip - the friction between a body and the surface on which it moves (as between an automobile tire and the road) resistance - any mechanical force that tends to retard or oppose motion.

Rubbing fastness (crock fastness) is defined as the resistance of all types of dyed and printed textiles to rubbing and to staining of other textiles as a result of rubbing during use. It does not include staining caused by abrasion of coarse fiber particles. Resistance to crocking is of primary importance of textile fabrics.

Purpose: The fastness test to rubbing used on a variety of fabric to evaluate the transfer of surface dye from the test fabric when it applied surface friction or rubber against a rough surface.

Apparatus:

· Crock Meter

· Grey Scale

Test Specimen:

· For Fabric

: Size 250 mm[image: image85.png]


50 mm

· Crocking Fabric
: Size 50 mm[image: image87.png]


50 mm

The crocking cloth against which the sample is rubbed is white, bleach, but without finish and un-dyed cotton fabric.

Importance:


Where dry and wet test are required two separate test specimen must be tested. If the face and back of the fabric or material are of different shade, fiber component, or surface character, then test both side and report separately.

Garments made from pigment printed fabrics and dyed garments must be tested on both sides of collars, cuffs and body fabric.


Each color of the design should be tested individually on multi color or printed fabric. Test along the stripe (s) on stripe fabric.

Procedure


At first the sample is placed with tap under the metallic mounting plate. Then the crocking cloth is set in the crocking pin (peg) with clip. Then the test specimen is rubbed 10 to & 10 fro (10 rub/10 sec) by means of crock meter finger. Finally the crocking cloth is removed from the fag. In case of wet rubbing test, the crocking cloth is dried at room temperature.

Assessment


Compare the contrast between the untreated white crocking cloths with the staining grey scale.


Again, color contrast of rubbed and un-rubbed dyed sample is compared with color change grey scale.


For both type of rubbing test, the fastness is rated from 1 to 5, where 1 means worst rubbing fastness and 5 means excellent rubbing fastness.

5.4 Color Fastness to Perspiration

Perspiration (sweating, transpiration, or diaphoresis) is the production of a fluid consisting primarily of water as well as various dissolved solids (chiefly chlorides), that is excreted by the sweat glands in the skin of mammals. Sweat contains the chemicals or odorants 2-methylphenol (o-cresol) and 4-methylphenol (p-cresol), as well as a small amount of urea. Sweat itself is not the cause of body odor, but rather the bacteria on the skin which feed on the sweat.

In humans, sweating is primarily a means of thermoregulation, although it has been proposed that components of male sweat can act as pheromonal cues.

Evaporation of sweat from the skin surface has a cooling effect due to the latent heat of evaporation of water. Hence, in hot weather, or when the individual's muscles heat up due to exertion, more sweat is produced. Sweating is increased by nervousness and nausea and decreased by cold.

Method
: M & S C7

Purpose
: To assess the degree of change of shade or cross staining due to perspiration. We can test the color fastness to perspiration of any textile materials.

Apparatus:

· Chemical balance accurate to 0.01 gm.

· Volumetric flask.

· Beaker.

· pH meter.

· Petri Dish.

· Glass plate.

· Multi fiber fabric (10 cm[image: image89.png]


5 cm), cut into half to give piece of          (5 cm[image: image91.png]


5 cm).

· Incubator.

· Timer.

Reagent:

· For Alkaline Solution-

L Histardine Monohydrochloride Monohydrate
: 5 g/l

NaCl





              : 5 g/l

Di-Sodium Orthophosphate Dehydrate

: 2.5 g/l

Dilute the solution on one liter distill water. Bring to pH 8[image: image93.png]


0.05 with 0.1 mol/l 0.1N NaOH.

· For Acidic Solution-

L Histardine  Monohydrochloride Monohydrate
: 5 g/l

NaCl






: 5 g/l

Sodium Di-Hydrogen Orthophosphate Dehydrate
: 2.2 g/l

Dilute the solution in one liter distill water. Bring to pH 5.5[image: image95.png]


0.05 with 0.1 mol/l 0.1N NaOH.

Test Specimen:


Fabric Size 50 cm[image: image97.png]


50 cm

Importance:


If the face and back of the fabric or material are of different shade, fiber component, or surface character, then both sides should be tested in contact with all six component of the multi fiber adjacent fabric. It will be necessary to prepare two specimens and carry out two separate tests.


In case if multi fiber fabrics or prints, all the different colors of the designed should be tested in contact with all six component of multi fiber adjacent fabric. It may necessary to carry out more than one test.


For sewing threads, yarns and slivers of yarn: Sandwich approximately 0.2 gm threads, yarns and slivers of yarn tied into a 50 mm long hang between 50 mm[image: image99.png]


50 mm pieces of multi fiber adjacent fabric, so that the specimen is in contact with all six component of the multi fiber adjacent fabric. Test threads for acid and alkaline perspiration as describe for fabric.

Procedure (For Alkaline and Acidic Perspiration)
· Sandwich the test specimen between two pieces of the multi fiber adjacent fabric. So that the specimen is in contact with all six component of the multi fiber adjacent fabric. Weigh this composite specimen and place it in Petri dish.

· Take a 20:1 liquor ration and pour into the Petri dish. Wet put the composite specimen thoroughly by firmly tapping it with the edge of the glass plate to remove the air bubbles. Leave for 30 min at room temperature without glass plate in place.

· Again tap the composite specimen with the edge of the glass plate over the specimen to remove the air bubbles. Place the glass plate squarely on the composite specimen and leave to send for 15 min at room temperature.

· Applying only sufficient pressure to hold the glass plate in position, pour off excess water. Do not squeeze.

· Place the Petri dish with the test specimen and glass plate in the incubator for 4 hours at 37[image: image101.png]


2[image: image103.png]


.

· Remove from incubator. Allow the test specimen and multi fiber adjacent fabric to dry separately on the mesh drying tray at temperature not more than 60[image: image105.png]


.

Report


Record the change of shade of the specimen & the staining of the individual components of the multi fiber adjacent fabric separately for both the acid and alkali test.

5.5 Color Fastness to Perspiration

Method
: ISO 105-E04:2008(E)

Scope

: This part of ISO 105 specifies a method for determining the resistance of the color of textiles of all kinds and in all forms to the action of human perspiration.

Principle
: Specimens of the textile in contact with adjacent fabrics are treated in two different solutions containing histadine, drained and placed between two plates under a specified pressure in a test device. The specimens and the adjacent fabrics are dried separately. The change on color of each specimen and the staining of the adjacent fabrics are assessed by comparison with the grey scales or instrumentally.

Apparatus:

Test Device: Each consisting of a frame of stainless steel into which a weight-piece of mass approximately 5 kg and base 60 mm[image: image107.png]


115 mm is closely fitted, so that a pressure of 12.5 kPa can be applied on test specimens measuring (40[image: image109.png]


2) mm [image: image111.png]


(100[image: image113.png]


2) mm, placed between glass or acrylic-resin plates measuring approximately 60 mm[image: image115.png]


115 mm[image: image117.png]


1.5 mm. The test device shall be constructed so that, of the weight-piece is removed during the test, the pressure of 12.5 kPa remains unchanged.


If the dimensions of the composite specimen differ from the size of (40[image: image119.png]


2) mm [image: image121.png]


(100[image: image123.png]


2) mm, the weight piece used shall be such that a pressure of 12.5 kPa is applied to the specimen. Other devices may be used provided that equivalent results are obtained.

· Oven: Maintained at 37[image: image125.png]


2[image: image127.png]


.

· Grey Scale for assessing change in color.

· Grey scale for assessing staining.

· Spectrophotometer or colorimeter for assessing change in color and staining.

Reagent:

· For Alkaline Solution-

L Histardine Monohydrochloride Monohydrate

: 0.5 g/l

NaCl







: 5 g/l

And Either

Di-sodium Hydrogen Orthophosphate Dodecahydrate
: 5g/l

Or,

Di-Sodium Hydrogen Orthophosphate Dehydrate

: 2.5 g/l

The solution is brought to pH 8[image: image129.png]


0.2 with 0.1 mol/l sodium hydroxide solution.
· For Acidic Solution-

L Histardine Monohydrochloride Monohydrate

: 0.5 g/l

NaCl







: 5 g/l

Sodium Di-Hydrogen Orthophosphate Dehydrate

: 2.2 g/l

The solution is brought to pH 5.5[image: image131.png]


0.2 with 0.1 mol/l sodium hydroxide solution.

Adjacent Fabrics:


A multi fiber adjacent fabric or, two single fiber adjacent fabrics, complying with the relevant document selected from ISO 105-F01 to one of the adjacent fabrics shall be made of the same kind of fiber as that of the textile to be tested, or that predominating in the case of lends, of the kind of fiber that is second in order of predominance, or as otherwise specified.

	Single Fiber Adjacent Fabrics

	If First Piece is
	Second Piece Will Be

	Cotton
	Wool

	Wool
	Wool

	Silk
	Cotton

	Viscose
	Wool

	Polyamide
	Wool or Viscose

	Polyester
	Wool or Cotton

	Acrylic
	Wool or Cotton


                                                        Table-04: Adjacent fabrics
Test Specimen:


For Fabric-

· Attach a specimen measuring (40[image: image133.png]


2) mm [image: image135.png]


(100[image: image137.png]


2) mm to a piece of the multi fiber adjacent fabric also measuring (40[image: image139.png]


2) mm [image: image141.png]


(100[image: image143.png]


2) mm, by sewing along one of the shorter sides, with the multi fiber fabric next to face of the specimen.

Or

· Attach a specimen measuring (40[image: image145.png]


2) mm [image: image147.png]


(100[image: image149.png]


2) mm between the two single-fiber adjacent also measuring (40[image: image151.png]


2) mm [image: image153.png]


(100[image: image155.png]


2) mm, by sewing along one of the shorter sides.

Where yarn or loose fiber is to be tested, take a mass of yarn or loose fiber approximately equal to one half of the combined mass of the adjacent fabrics, and either

· Place it between a (40[image: image157.png]


2) mm [image: image159.png]


(100[image: image161.png]


2) mm piece of multi fiber fabric and a (40[image: image163.png]


2) mm [image: image165.png]


(100[image: image167.png]


2) mm piece of non-dyeable fabric and sew them along all four sides.

· Place it between a (40[image: image169.png]


2) mm [image: image171.png]


(100[image: image173.png]


2) mm piece of each of the two specified single-fiber fabrics (4.5.2) and sew along all four sides.

Procedure


Weigh each composite specimen. Lay out a composite specimen smooth in a flat-bottomed dish and cover with alkaline solution thoroughly wet the composite specimen in this solution at pH 8[image: image175.png]


0.2, at a liquor ration of 50:1, and allow it to remain in the solution at room temperature for 30 min. Press and move it from time to time to ensure good and uniform penetration of the liquor. Pour off the solution and wipe the excess liquor off the specimen between two glass rods. Weigh the composite specimen again that it weighs 2 to 2.5 times its original weight.


Place the composite specimen between two glass or acrylic-resin plates, under a pressure of 12.5 kPa, and place in the test device which has been preheated to the test temperature.


By the same procedure, wet a composite specimen in the acid solution at pH to 5.5[image: image177.png]


0.2 and then test it in a separate pre-heated test device.

Note: Up to ten test specimens, each separated from the next by one plate, can be tested in one test device simultaneously.

Place the test device containing the composite specimens in the oven for 4 hours at (37[image: image179.png]


)[image: image181.png]


, positioning them so that the test specimens are in the vertical position,

Open out each composite specimen (by breaking the stitching except on one of the shorter sides, if necessary) and dry it by hanging it in air at a temperature not exceeding 60[image: image183.png]


, with the two or three parts on contact only at the line of stitching. 

Assess the change in color of each specimen and the staining of the adjacent fabrics by comparison with the grey scales or instrumentally.

In many cases of cellulosic fiber dyed with direct dyes containing copper, or after treatment with copper salts, the prescribed tests and natural perspiration bring about a removal of copper from the dyeing. This may cause a significant alternation if fastness to light and washing, and it is therefore recommended that this possibility is taken into consideration.

Report


The test report shall include the following information:

· A reference to this part of ISO 105.

· All details necessary for the identification of the sample tested.

· The numerical grey scale ratings for change in color of the specimen in each solution.

· If single fiber adjacent fabrics were used, the numerical grey scale rating for staining of each kind of adjacent fabric used.

· If a multi fiber adjacent fabric was used, the numerical grey scale rating for staining of each type of fiber in the multi fiber adjacent fabric, and the type of multi fiber adjacent fabric used.

5.6 Dimensional  Stability to Washing

The measured dimensional stability of a fabric determines whether a fabric has the potential to retain its original shape and remain stable, indicating it will not bubble or sag over time, when applied over a substrate, and its suitability for a specified use.

Method
: BS EN ISO 3759:1995, BS EN ISO 6330:2001

Purpose
: To determine the changes in dimension and appearance of fabrics and garments to specific cleansing procedures.

Apparatus:

· Marker pens (texpen, dalo or laundry pen)

· Calibrated steel rules of appropriate lengths graduated in cm and mm.

· Calibrated tape measure.

· Ballast (Polyester make weights 200[image: image185.png]


200 mm).

· Wascator washing machine.

· Domestic tumble dryer.

· Elna press (or similler).

· Domestic steam iron.

· Non Phosphate Detergent A, Sodium Perborate and TAED in a 77:20:3 ratio.

Specimen Preparation and Measurement:

· Cut a fabric specimen 500[image: image187.png]


500 mm with the edges parallel to the length and width of the fabric. A template can be employed to assist this preparation, on these occasions align one vertical edge parallel to the length threads (ends).

· Mark three pairs of reference marks in the length direction and three pairs in the width direction of the specimen such that each pair is approximately 350 mm apart (See the Diagram Below). Do not cut specimens closer than 50 mm to a selvedge or cut edge. Mark the warp (length) direction in the top left hand corner.

· Lay the specimen flat and without stretching measure the distance between each pair of reference marks to the nearest mm.

· Record each measurement in order L1, L2, L3, W1, W2, and W3.

· Over lock all four sides of the specimen to prevent fraying,

· For woven crinkle fabrics two 500 mm square specimens with reference marks 350 mm apart, measure the distance between the marks as in 2.1.3. Over lock the two pieces of fabric together down both length sides and over lock open both ends of tube of fabric, to prevent fraying. This preparation is to assist ironing which is a general requirement of woven crinkle fabrics.


Re-measurement and Appearance Assessment:

· After the appropriate cleansing and drying procedure lay the specimen flat and without stretching, preferably in a conditioned atmosphere for a minimum of 4 hours (wool products 16 hours).

· After conditioning the sample measure the distance between each pair of reference marks.

· Record the appropriate measurement alongside the original measurement.

5.7 Calculation:

Shrinkage Test Calculation:

Shrinkage% = 
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Spirality Test Calculation:
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Spirality = 
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Where,

S1= The right side distance of the specimen from the stitch line wash.

S2= The left side distance of the specimen from the stitch line after wash.

L=Length before wash.

Report


Report the average change in dimension in each direction preceded by the value with a “+” sign where specimens have increased in dimension and “-” sign where shrinkage has occurred. Report any significant changes in appearance.


For fabric where pressing or ironing is a requirement report the results before and after pressing/ironing.

Washing Procedures:


Refer to Bhs performance specifications for the appropriate wash cycle and drying method, using BS EN 6330 for horizontal type washing machines.


Tumble drying is carried out on fabrics where the relevant performance standard requires it.


After the appropriate wash put the sample and make weights in the tumble dryer and dry for the calculated time.


When relax the specimen/garments singularly for a minimum of 4 hours re-measuring (preferable in a conditioned atmosphere on mesh tray).


Flat Drying: Lay the specimen/garments flat and without distortion on mesh trays at a temperature not exceeding 50[image: image193.png]


.

When relax the specimen/garments singularly for a minimum of 4 hours before re-measuring (preferable in a conditioned atmosphere on mesh tray).

5.8 Different Types of Raw Material Tests Performed in IAL
Water Hardness Test

Method
: Titration with standard EDTA solution.

Apparatus
: Burret, Pipet, Beaker, Balance etc.

Reagent
: Standard EDTA, Buffer solution and hardness indicator.

Procedure:


· Remove the cap from the small plastic vessel and rinse the plastic vessel.

· With water, Sample fills to the 5 ml or 50 ml marks and replaces the cap.

· Add 5 drops of hardness buffer of the plastic vessel.

· Add 1 drop of Calmagite indicator through the plastic vessel. The solution becomes red-violet color.

· Take the titration syringe and fill by EDTA solution, pull the plunger out until the lower edge of the seal on 0 ml mark of the syringe.

· Place the syringe tip into the cap port of the plastic vessel and thoroughly add the titration solution drop wise.

· Continue adding the titration solution until the solution become purple, then mix for 15 sec after each additional drop until the solution turns blue.

· Then read off the ml of the titration solution from the syringe scale and calculate the hardness.

Result:

Hardness of water = Burret reading [image: image195.png]


 300 (for 5 ml sample solution)

Or,

Hardness of water = Burret reading [image: image197.png]


 30 (for 50 ml sample solution)

Performance standard: < 10 ppm or as required.

Gluber Salt Hardness Test

Method
: Titration with standard EDTA solution.

Apparatus
: Burret, Pipet, Beaker, Balance etc.

Reagent
: Standard EDTA, Buffer solution and hardness indicator.

Procedure:


· Take 6 gm of gluber salt into 100 ml distill water in beaker.

· Remove the cap from the small plastic vessel and rinse the plastic vessel with water. Sample fills to the 5 ml or 50 ml marks and replaces the cap.

· Add 5 drops of hardness buffer of the plastic vessel.

· Add 1 drop of Calmagite indicator through the plastic vessel. The solution becomes red-violet color.

· Take the titration syringe and fill by EDTA solution, pull the plunger out until the lower edge of the seal on 0 ml mark of the syringe.

· Place the syringe tip into the cap port of the plastic vessel and thoroughly add the titration solution drop wise.

· Continue adding the titration solution until the solution become purple, then mix for 15 sec after each additional drop until the solution turns blue.

· Then read off the ml of the titration solution from the syringe scale and calculate the hardness.

Result:

Hardness of water = Burret reading [image: image199.png]


 300 (for 5 ml sample solution)

Or,

Hardness of water = Burret reading [image: image201.png]


 30 (for 50 ml sample solution)

Performance standard: < 35 ppm or as required.

Acetic Acid Strength Test

Method
: Titration with standard NaOH.

Apparatus
: Burret, Pipet, Beaker, Balance etc.

Reagent
: 1N NaOH, Phenol, Phenolphthalein indicator.

Procedure:


· Take 6 gm of acetic salt into 100 ml distill water in beaker.

· Take 10 ml solution in a beaker and add 2-3 drops of PHALIN indicator.

· Place the beaker under burret and titrate by 1N NaOH solution.

Result:

Percentage of Acetic Acid = Burret reading [image: image203.png]


 1

Performance standard: 90-100% or as required

Caustic Soda (NaOH) Strength Test

Method
: Titration with standard HCl.

Apparatus
: Burret, Pipet, Beaker, Balance etc.

Reagent
: 1N HCl, Phenol, Phenolphthalein indicator.

Procedure:


· Take 8.3 ml of HCl with 100 ml distills water and keep it on a burret.

· Take 4 gm NaOH solution in 100 ml of water.

· Take 10 gm NaOH solution in a beaker and add 2-3 drops of PHALIN indicator.

· Place the beaker under burret and titrate by 1N HCl solution.

Result:

Percentage of NaOH = Burret reading [image: image205.png]


 10

Performance standard: 90-100% or as required

Soda Ash Strength Test

Method
: Titration with standard Sulphuric Acid.

Apparatus
: Burret, Pipet, Beaker, Balance etc.

Reagent
: 1N Sulphuric Acid, Phenol, Phenolphthalein indicator.

Procedure:


· Take 8.3 ml of Sulphuric Acid with 100 ml distills water and keep it on a burret.

· Take 4 gm NaOH solution in 100 ml of water.

· Take 10 gm NaOH solution in a beaker and add 2-3 drops of PHALIN indicator.

· Place the beaker under burret and titrate by 1N Sulphuric Acid solution.

Result:

Percentage of Soda Ash = Burret reading [image: image207.png]


 1

Performance standard: 90-100% or as required

Soda Ash Strength Test

Method
: Titration with standard Potasium Permanganate.

Apparatus
: Burret, Pipet, Beaker, Balance etc.

Reagent
: 0.1N Potasium Permanganate, Sulphuric Acid.

Procedure:


· Take 5 gm of Hydrogen Per-Oxide.
· Make it 500 ml by adding distil water.
· Take 5 ml from it; add 100 ml distil water and 5 ml conc. Sulphuric acid.
· Titrate it against 0.1N Potasium Permanganate. At the end point color change will be colorless to light pink persists for 30 second. Note the burret reading.

Result:

Percentage of Purity = Burret reading [image: image209.png]


 N Potasium Permanganate/Weight of Sample

Performance standard: 45-50% or as required

5.9 Quality Policies & Objectives of IALL

Quality Policy

· Interstoff Apparels Ltd Laboratory (IALL) is committed to providing the quality service to its internal and external customers. IALL ensures that its services meet the need of customers to accepted scientific principles and is delivered on time and within agreed cost constraints.

· IALL implements and an effective quality management system complying with the requirements of ISO/IEC 17025:2005.

· IALL adopts international standard and validated methods stipulated by its customers for the testing of mechanical and chemical parameters of textiles.

· IALL ensures that all the personnel of the organization familiarize themselves with the quality management system documentation and implement the policies and procedures in their day to day work.

· The management of IALL is committed to comply with the quality policy and requirements of the quality management system and continually improve the effectiveness the quality management system. The management ensures that the quality policy is communicated to and understood by all the personnel.

 Quality Objectives

· The Customer Satisfaction Rating for the testing services being rendered shall be at least 70% during 2010 to 2012.

· IALL shall participate in Proficiency Testing Scheme or Inter Laboratory Comparisons for at least 5 test parameters every year during 2010 to 2012.

· Training on Laboratory QMS and Testing shall be conducted at least one in a year during 2010 to 2012 for the personnel of the organization.



Quality Control & Assurance
6.1 Introduction
Quality control, or QC for short, is a process by which entities review the quality of all factors involved in production. This approach places an emphasis on three aspects.

1. Elements such as controls, job management, defined and well managed processes, performance and integrity criteria, and identification of records.

2. Competence, such as knowledge, skills, experience, and qualifications.

3. Soft elements, such as personnel integrity, confidence, organizational culture, motivation, team spirit, and quality relationships.

Controls include product inspection, where every product is examined visually, and often using a stereo microscope for fine detail before the product is sold into the external market. Inspectors will be provided with lists and descriptions of unacceptable product defects such as cracks or surface blemishes for example.

The quality of the outputs is at risk if any of these three aspects is deficient in any way. Quality control emphasizes testing of products to uncover defects and reporting to management who make the decision to allow or deny product release, whereas quality assurance attempts to improve and stabilize production (and associated processes) to avoid, or at least minimize, issues which led to the defects in the first place. For contract work, particularly work awarded by government agencies, quality control issues are among the top reasons for not renewing a contract.

Total quality control

"Total quality control", also called total quality management, is an approach that extends beyond ordinary statistical quality control techniques and quality improvement methods. It implies a complete overview and re-evaluation of the specification of a product, rather than just considering a more limited set of changeable features within an existing product. If the original specification does not reflect the correct quality requirements, quality cannot be inspected or manufactured into the product. 

For instance, the design of a pressure vessel should include not only the material and dimensions, but also operating, environmental, safety, reliability and maintainability requirements, and documentation of findings about these requirements.

Quality Assurance

Quality assurance (QA) refers to the planned and systematic activities implemented in a quality system so that quality requirements for a product or service will be fulfilled. It is the systematic measurement, comparison with a standard, monitoring of processes and an associated feedback loop that confers error prevention. This can be contrasted with quality control, which is focused on process outputs.

Two principles included in QA are: "Fit for purpose", the product should be suitable for the intended purpose; and "Right first time", mistakes should be eliminated. QA includes management of the quality of raw materials, assemblies, products and components, services related to production, and management, production and inspection processes.

Suitable quality is determined by product users, clients or customers, not by society in general. It is not related to cost and adjectives or descriptors such "high" and "poor" are not applicable. For example, a low priced product may be viewed as having high quality because it is disposable where another may be viewed as having poor quality because it is not disposable.


Quality assurance is defined as all those possible plan and systematic actions necessary to provide adequate confidence than a product or service will satisfy given requirements for quality. The quality assurance department is assigned to maintain consistently uniform quality to the material and various stages of its manufacturing.

Objects of Quality Control

· Specification test.

· Raw material control.

· Process control.

· Process development.

· Product testing.

· Research.
Quality Assurance System

Quality assurance system divided into two parts

1. Online Quality Control.

2. Offline Quality Control.

Online Quality Control: It comprises with the raw material control, process control and finish fabric inspection.

Raw Material Control

As the quality products depend upon the raw material quality quality assurance department must ensure the best quality of raw material are used in production.

· The chemical should be with a low concentration and high degree of purity.

· The dyes and chemicals should be compatible with each other.

· The fabric must be without faults, with proper absorbency, whiteness as per requirement of the subsequent process.

Process Control:

· The method chosen for process must be provided in necessary parameter.

· Temperature, P.H, water level, specific gravity should be checked at each stage of process.

· During dyeing samples are taken and shade match with lab dip and when match allow for batch.

· If not properly match addition or topping is done until required shade come.

· After neutralization sample is collected and match with lab dip.

· Sample is collected after fixation and match.

· Last of all, after softening sample is collected and match with lab dip.

· Each batch should be matched with other batch.

· During finishing, temperature, speed, padder pressure, over feed should be controlled as per requirement.

· G.S.M, width, spirality, shrinkage should be maintained as per buyer requirement.

· Each color in the print must be match with buyer shade.

· Proper curing time and temperature must be maintained.

· Print size should be marched with buyer requirements.

· Placement of each color in printing must be accurate to prevent over lapping.
6.2 Finished Fabric Inspection

Purpose

To ensure that only and acceptable quality of fabric is used or producing garments and proper quantity of shipment is received from the supplier.

Scope

All produced and incoming fabrics of Interstoff Apparels Ltd.
Procedure

· Store in-charge will check the received fabric with the reported length, color and type of fabric with the stated shipment document quantity and the actual order quantity.

· The finding will be recorded in inventory report regarding with fabric type, color and length will be notified to the GM/Assistant Manager.

· For in-house product quality control officer will guide all over the inspection.

· Quality inspector (Fabric) will check 100% of received fabric for quality. He will identify any defect, hole or stain in the fabric and make calculation given below-

Point Calculation System

	Defect Area
	Point

	1” to 3”
	1

	3” to 6”
	2

	6” to 9”
	3

	9” to above
	4

	For hole in the fabric
	4


                                              Table-05: Point calculation system
Calculation of points is done by-

[image: image211.png]Actual Point x100
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= Actual Point Grade

· If the point grade is 40 or below then the fabric is ok. If the result is more than 40 points, then in form it GM/respective merchandiser.

· The fabric is also checked for shading defect in side by side and length. Any conformities/shading will be notified to assistant manager using inspected report. Roll wise color uniformity card is maintained for identification of shade variation.

· During fabric inspection if yardage of any roll is reported more or less by fabric inspection machine, then the one specified in the roll, the roll will be measured manually by using measuring tapes. Only calibrated measuring tape will be used.

· The result of fabric inspection shall be recorder in fabric inspection report.

Offline Quality Control

Offline quality control generally comprises different tests of final product so that it is possible to identify whether it pass against the norms given by buyer. The following tests are generally done-

1. G.S.M Test

2. Shrinkage Test

3. Spirality Test

4. Shade Check

5. Wast Fastness Test

6. Fastness to Water

7. Rubbing Fastness Test

8. Perspiration Test

9. Durability Test

10. Dimensional Stability Test

6.3 Faults/Defects in Finishing

In textile manufacturing, finishing refers to any process performed on yarn or fabric after weaving or knitting to improve the look, performance, or "hand" (feel) of the finished textile or clothing. Some finishing techniques, such as fulling, have been in use with hand-weaving for centuries; others, such as mercerization, are byproducts of the Industrial Revolution.

Major faults found in knitted fabric are given below:

1. Dirt Stain

2. Yellow Band Line

3. Rubbing Mark

4. Insect Spot

5. Compactor Crease

6. Folding Crease

7. Soil Spot



Research & Development

7.1 Introduction

The term R&D or Research and Development refers to a specific group of activities within a business. The activities that are classified as R&D differ from company to company, but there are two primary models. In one model the primary function of an R&D group is to develop new products in the other model the primary function of an R&D group is to discover and create new knowledge about scientific and technological topics for the purpose of uncovering and enabling development of valuable new products, processes, and services. 

Under both models R&D differs from the vast majority of a company's activities which are intended to yield nearly immediate profit or immediate improvements in operations and involve little uncertainty as to the Return on Investment (ROI). The first model of R&D is generally staffed by Engineers while the second model may be staffed with Industrial Scientists. R&D activities are carried out by corporate or governmental entities.
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Figure: Research & Development Cycle
7.2 R & D Section in Interstoff Apparels Ltd.

R & D section plays a vital role to the overall production and quality of a fabric. The task of R & D section starts from fabrication and ends at final inspection of finished fabric. That is they used to follow up all the section like fabric planning, knitting, dyeing, printing, finishing, lab, quality control and assurance etc. till the final finished fabric comes out.

R & D may be classified into two categories as-

1. Sampling

2. Pure R & D

1. Sampling: In this way, R & D section just prepare the sample from previously done works. This is for developing the common types of fabric for which the yarn count, G.S.M, stitch length and other parameters are known.

2. Pure R & D: This is the main task of R & D section. The fabric orders which have no specifications and R & D have to develop it are included in pure R & D. In this case buyer just provides a fabric sample and wants same like that. Then R & D section do research about it and try to develop the fabric by using different types of yarn count, stitch length and other associate parameters.

7.3 Work Flow of R & D Section

Sampling Order Receive from Merchandiser
Analysis of Sample

Selection of Yarn

Knitting Parameters Setting

Finishing Parameters (Samples + Production)

Check and Testing of the Sample

Approved the Sample

Sample Order Consist of Following

· GSM of Fabric.

· Fabric Quality.

· Fabric Composition.

· Fabric Testing Standard.

· Customer Remarks Related to Finishing.



Effluent Treatment Plant
(E.T.P)
8.1 Introduction
Effluent is the steam of excess chemical liquor extracted from an industry after using in original operation. For example, the excess dye liquor, extracted from textile industry after dyeing is an effluent of that dyeing industry.

Effluent Treatment Plant (ETP):

ETP means Effluent Treatment Plant which is an important section for any industry from where effluent comes out and mixed with the surface water or with river water. Effluents are very harmful for the environment and especially for the aquatic life. So, the industry should treat the effluent and give the sufficient characteristics for discharging out from the industry. 

Industrial effluent generated from different processes are treated with various chemicals to remove or neutralize the environmentally toxic materials present in it, before discharging it to surface ground water. This is called Effluent Treatment. For this treatment which plant is used called Effluent Treatment Plant or in brief ETP.

Main Objects of Effluent Treatment:

· To control the P.H

· To remove the coloring matter from the water.

· To maintain the proper value of BOD (Biological Oxygen Demand) and COD (Chemical Oxygen Demand).

Types of Effluent Treatment Process:

There are mainly two types of Effluent Treatment process. They are-

· Biological Process

· Chemical Process

Interstoff Apparels Ltd. has an ETP for treating the waste water from different processing section like dyeing. ETP has different sectors like Equalization tank, Bio-reactor etc. Brief description about the sectors are given below-

8.2 Different sectors of ETP

· Filter Feed Tank etc. Equalization Tank

· Bio-Reactor

· Dosing Tank

· Flash Mixer Tank

· Flocculator

· Tube Settler

· Sludge Thickener/Clarifier

· Activated Carbon Filter

· Sand Filter

· DMF (Duel Media Filter)

Equalization Tank: Here the different colored water becomes same color. It is done by compressor or blower.

Bio Reactor: Here, chemicals are injected for growing bacteria among the waste water.

Flash Mixer Tank: It’s another name is reaction tank. Here color from the waste water is removed by using Lime or Ferus Sulphate.

Flocculator: Here color and water became separated by using poly-electrolyte.

Tube Settler: Sludge is separated from liquid.

DMF: It is duel media filter. Here sand and carbon is used together for filtration.

Filter Press: It is used to remove the water form sludge. 
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Figure: A Part of ETP
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Figure: Sludge Thickener
8.3 Modified Process Flow Diagram of E.T.P in Interstoff Apparels Ltd.
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Figure: E.T.P of Interstoff Apparels Ltd.


Utility Services
9.1 Introduction

Interstoff Apparels Ltd. is a big project. So, it required adequate utility services without which the factory cannot run. Here the following utility services are available-

· Water

· Electricity

· Steam

· Compressed Air

· Gas

For these utility services they have separate plant or process like water treatment plant, generator etc. Brief description about these processes are given below-

9.2 Water Treatment Plant (WTP):

Source of Water:

Interstoff Apparels Ltd (IAL) use water from land which is pumped by deep tube well. There is a standard quality water treatment plant (WTP) in IAL where the hardness of water is being treated continuously and being soft which is required for the dyeing purposes. Besides this they are using water to produce steam by heating. It is done by boiler.

Water Treatment Plant:

Raw water contains different types of foreign materials like oily or gummy substances, iron, copper, manganese & their salt, ions etc. The hardness of raw water is 100 ppm or more. To use it in dyeing and in boiler this water must need in processing line precipitation of dyestuff, precipitation of soap, redeposit ion of dirt on fabric & scale formation on pipe line etc. Interstoff Apparels Ltd. mainly follows Permuted Process for water softening. The tested hardness of water after softening is 3-5 ppm.

IAL requires 2500 cubic meter water/day for different purposes like in dyeing m/c, in steam producing etc. The WTP of IAL has ability to treat the hard water 80 cubic meter/hour. Here the layout of WTP of Interstoff Apparels Ltd (IAL) is given below:

Measurement of Water Hardness:

Hardness is a term applied to water denoting a measurement of its PH and metal salt content. There are two systems of measuring water hardness. They are

1. PPM (Parts per million)

2. In Degree 

PPM: The number of grains of calcium carbonates which is present in one million grains of water is called PPM. 1 grains of calcium carbonates present in 1 million grains of water.

In Degree: The number of grains of calcium carbonates which is present in 70,000 grains of water.

Interstoff Apparels Ltd (IAL) is using the degree system for measuring the hardness of water. Classification of water according to hardness in degree is as below:

	Description
	Total Hardness (Degree)

	Very Soft
	0-4

	Soft
	5-9

	Mild
	9-14

	Fairly Mild
	15-18

	Hard
	19-30

	Very Hard
	Above 30


Description of W.T.P

Land water pumped by deep tube well is collected to the hard water store tank. Water treatment is done in three filter tanks. The circulations of water at different stages are controlled by different bulbs like supply bulbs, backwash bulbs, drain bulbs.


Water is collected by two parallel pumps is flowed to the stone filter for first filtration. Some filter consists of six layers of stone of different size and shape. Stone filters helps to remove iron from the water. There is a dosing pump attach with the stone filter for the dosing of sodium hypo-chloride. During stone filtration sodium hypo-chloride is added to resist the deposition of iron a stone layers which might be rigid and hamper smooth operation.

After completion of stone filtration, water is fed to activated carbon filter for second filtration for the removal of order from the water. At the end of the carbon filtration, water if flowed to the resin filter for final filtration. Here hard water is treated with base exchange complex or zeolites to remove the hardness of water. Zeolites are naturally occurring insoluble mineral of sodium alumina silicate type complex. When hard water passed through a bed of small particles of such mineral ion exchange, an ion exchange reaction takes place.


Here the base part (Ca, Mg, Fe) of hard water are replace by Na; result is the salt of Ca, Mg, Fe (Car-Permutit, Mg-Permutit, Fe-Permutit) and soften the water. After a certain period of times, whole sodium of base exchanger is replace by Ca, Mg, or Fe then it is said to be exhausted; because it will not soften hard water anymore and then it need to regenerated by NaCl.


Final filtration makes the water finally soft and drains it to the soft water reserve tank with the help ofa drain bulb. The hardness of water after treatment is 1-2 ppm. For the supply of soft water to the floor a pressure vessel is used. A minimum pressure of (4-5 kg/cubic cm) is maintained in the pressure vessel for circulation. Air is inject in the vessel to sustain the pressure is required range.

The flow chart of Water Treatment Plant is given below-







                                                      Figure: Water Treatment Plant

Standard Water Quality for Dye House

	Parameter
	Permissible Concentration

	Color
	Color Less

	Smell
	No Bad Smell

	Water Hardness
	< 5 ppm

	P.H Value
	7-8

	Dissolve Solid
	< 1 ppm

	Inorganic Salt
	< 500 ppm

	Iron (Fe)
	< 0.1 ppm

	Manganese (Mg)
	< 0.01ppm

	Copper (Cu)
	< 0.005 ppm

	Nitrate
	< 50ppm

	Nitrite
	< 5 ppm


9.3 Electricity

Though the main supplier of electricity to run the factory and office of Interstoff Apparels Ltd. is REB, but this electricity is insufficient and costly. That’s why they has gas and diesel generators.

Total electricity produce by gas & diesel generator – 1900 KW

Requirement of electricity to run the factory & office – 1250 KW

Specification of generators are given below-

Machine No. 1

	Type of Generator
	Gas Generator

	Brand Name
	WAUKESHA

	Origin
	USA

	Model No.
	MTG 846

	Capacity
	750 KW

	Volts
	415

	Phase
	3

	Power Factor
	0.8

	Frequency
	50 Hz

	AMPS
	1304

	Governed Speed
	1000 rpm


Machine No. 2

	Type of Generator
	Gas Generator

	Brand Name
	WAUKESHA

	Origin
	USA

	Model No.
	VHP 5904 GSID

	Capacity
	900 KW

	Volts
	415

	Phase
	3

	Power Factor
	0.8

	Frequency
	50 Hz

	AMPS
	1565

	Governed Speed
	1000 rpm


Machine No. 3

	Type of Generator
	Diesel Generator

	Brand Name
	DATE

	Origin
	Mexico

	Model No.
	HC1434F

	Capacity
	280 KW

	Volts
	415

	Phase
	3-4

	Power Factor
	0.8

	Frequency
	50 Hz

	AMPS
	1304

	Governed Speed
	1000 rpm

	Diesel Consumption
	55 lit/hr




9.4 Steam

The equipment used for producing steam is called steam generator or boiler. The boiler used for producing steam in Interstoff Apparels Ltd. is Cochran Boiler which is a fire tube type boiler. Simple vertical boiler of fire tube type is mainly used in small plant requiring small quantity of steam and where floor area is limited.

Here, gas is fed to the burner which run by thermo motor and produce flame. The flame produces hot flue gases, which pass through the tubes that are surrounded by water. This water supplied form the soft tank to feed water tank, which is situated above the boiler. The heat energy of the flue gas is transfer to water which is converted into steam. This steam is supplied to the whole plant. The spent gases are then discharged to the atmosphere through chimney.

                                                        

Specification of Cochran Boiler is given below-

	Brand Name
	Cochran

	Manufacturer
	BIB Cochran Ltd.

	Origin
	Scotland, UK

	Capacity
	7.5 ton

	Maximum Allowable Pressure
	11 bar

	Maximum Allowable Temperature
	188[image: image217.png]




	Maximum Heat Output
	4833 KW

	Safety Valve Pressure
	10.86 bar

	Year of Manufacture
	2004


9.5 Compressed Air

Compressed air is air which is kept under a certain pressure, usually greater than that of the atmosphere. Compressed air is regarded as the fourth utility, after electricity, natural gas and water. However, compressed air is more expensive than the other three utilities when evaluated on a per unit energy delivered basis. Interstoff Apparels Ltd. use compressor air for different types of use. They produce it by using compressor machine.

9.6 Gas

Interstoff Apparels Ltd. use natural gas from Titas Gas Transmission Company Ltd. Gas is used as the fule of Boiler, Generator and also used for heating dryer, stenter and compactor machine.




                                  Maintenance
10.1 Introduction
Machine, buildings and other facilities are subjected to deterioration due to their use and exposure to environmental condition. Process of deterioration, if unchecked, culminates in rendering these services facilities unserviceable and brings them to a standstill. In industry, therefore has no choice but to attend them from time to time repair and recondition them so as to elongate their life to the extent it is economically and physically to do so.

Objectives of Maintenance

· To keep the factory plants, equipments, machine tools in an optimum working condition.

· To ensure specified accuracy to product and time schedule of delivery to customer.

· To keep the downtime of machines to the minimum thus to have control over the production program.

· To keep the production cycle within the stipulated range.

· To modify the machine tools to meet the need for production.

10.2 Types of Maintenance


10.3 Maintenance Tools & Equipments


Adjustable Wrench

· To set different types of nuts and bolts.

· Tightening & loosing of nuts and bolts.


Double Head Spanner

· To set nuts and bolts.

· Tightening & loosing of nuts and bolts.

Single Head Spanner

· To set nuts and bolts.

· Tightening & loosing of nuts and bolts.

T-Type L-Key

· Use to fitting cam box and other machine parts.

· Tightening & loosing of nuts and bolts.


Allen-Key

· Use to fitting cam box and other machine parts.

· Tightening & loosing of nuts and bolts.


Pinsetter

· To hold small machine parts.

Flat Screw Driver

· To fitting various types of screw.

· Tightening & loosing of nuts and bolts.

I-Type L-Key

· Use to fitting cam box and other machine parts.

· Tightening & loosing of nuts and bolts.

Hammer

· To beat metal and other parts.

Multi Pliers

· To hold machine parts.

· Cut metal wire.

· Set nuts and bolts sometimes.


Cutting Pliers

· To cut metal wire.

Long Nose Pliers

· To hold and set machine parts.

· Hold narrow space.

10.4 Maintenance of Machinery

In Interstoff Apparels Ltd. maintenance of machineries are regularly done by the maintenance department. They used to do maintenance all the machines of every section like knitting machine, dyeing machine, finishing machine, printing machine, boilers etc. Different regular checks and maintenance of different machines are given below which are usually done in Interstoff Apparels Ltd. 

Maintenance of Knitting M/C:

Knitting m/c needs to be maintained regularly for getting excellent performance of m/c and also maintain the proper quality of production. Maintenance for circular and flat bed knitting m/c is different.

For Circular Knitting m/c:

1. Check out the m/c before starting the m/c.

2. Check out the yarn type, fabric type before starting the m/c.

3. Check out the fabric which is producing by the m/c.

4. Check out the m/c motor, belt, panel card.

5. Check out the m/c wheel.

6. Check out; is the roller pulling the produced fabric regularly?

7. Check out the fabric detector and needle detector.

8. Check the knot catcher.

9. If needle or sinker breaks, then submit the broken needle and take new one.

10. Remove the dust from the m/c.

11. Check out the m/c by Electrical and Mechanical operator.

12. Check the density of gear oil.

13. Input the new gear oil if finishes.

For Flat Bed Knitting m/c:

1. Check out the m/c before starting the m/c.

2. Check out the yarn type, fabric type before starting the m/c.

3. Check out the fabric which is producing by the m/c.

4. Check the all automatic system of m/c.

5. Check the upper yarn of m/c.

6. Check the m/c needle.

7. Take care about needle marks, oil marks and oil spot.

8. Check the system when producing tipping collar.

9. Check the knit card, yarn count.

10. If needle breaks, submit the broken needle and take new one.

Maintenance of Dyeing M/C


Generally, two types of maintenance are required for dyeing m/c’s. They are mechanical maintenance and electrical maintenance.

Mechanical Maintenance:

1. Grease winch bearing (Staburag NBU-12 or Energrease 1002).

2. Complete cleaning of m/c.

3. Clearing of drain valves, replace seals if required.

4. Check air supply filters, regulators and auto drain seals.

5. Cleaning of filter elements and blow out.

6. Greasing of unloading roller bearings by BP Energrease 1S3/staburg NBU-12.

7. Checking of oil level and bolts of unloading roller gear box.

8. Checking and cleaning (if required) of main vessel level indicator.

9. Checking of coupling and packing of unloading roller.

10. Check oil level of pump bearing and refill if required by BP Energol THB-100.

11. Check function of heat and cool modulating valve.

12. Check all belts and belt tension.

13. Check all door seals.

14. Check gear box of plaiting and its oil.

15. Check main line steam pressure and steam pressure gauge.

16. Check all steam traps.

17. Check main line water pressure and water pressure gauge.

Electrical Maintenance:

1. Check and clean fluff and dirt at all motors fan covers.

2. Check all motors terminals.

3. Clean main panels (by using compressed air).

4. Clean inverters of main pump and reels and check its fans.

5. Check all circuit breakers, magnetic contactors and relays.

6. Check current setting of all circuit breakers and motor overloads.

7. Visual checking of all power and control cables (Tighten the terminals if necessary).

8. Check the pressure switches.

9. Check calibration of main vessel.

10. Check all pneumatic solenoids.

11. Check calibration of heating cooling modulating valve.

12. Check setting and operation of lid safety switches.

13. Check all PT 100.

14. Check all emergency switches.

15. Check all indicating lamps.

16. Check all ON/OFF switches.

17. Check I.P converter.

18. Check calibration of additional tank.

19. Check proximity switches.

20. Check 24 V dc PSU for control circuits and controller.

Maintenance of Finishing Machines

Maintenance of Slitting Machine

Mechanical Maintenance

· Grease padder bearing (Staburag NBU-12 or Energrease 1003)

· Complete clearing of machine.

· Check turn table and grease with BP energrease LI-2

· Check turn table V-belt and adjust its tension if required.

· Check oil level of trun table gear box.

· Check lil level of gear box.

· Check all belts and check tension (if any).

· Check basket roller drive, gearbox if required.

· Check all roller rubber gripping tape.

· Check alignment of all chains, check tension drive oil if required.

· Check turn table.

· Checking cutting knife.

· Checking all scroll rollers and its bearing (if any).

· Checking padded alignment.

Electrical Maintenance

· Check & clean fluff and dirt at all motors fan covers.

· Check all motors terminals.

· Clean main panels (by using compressed air).

· Check all inverter, clean and check its fans.

· Check all circuit breakers, magnetic contactors & relays.

· Check current setting of all circuit breakers & motors overloads.

· Visual checking of all power & control cables (tighten the terminals if necessary).

· Check all air and gas pressure switches.

· Check all temperature controllers.

· Check & calibration of machine speed.

· Check & clean all gas solenoids and burners.

· Check setting and operation of limit safety switches.

· Check all PT 100.

· Check all emergency switches.

· Check all indicating lamps.

· Check all on/off switches.

· Check 24 volt dc PSU for control circuits and controller.

· Visual checking and cleaning of PLC control.

· Check fabric centering unit.

· Check cutting knife safety limit switch.

Maintenance of Stenter Machine

Mechanical Maintenance

· Grease all bearing with Staburag NBU-12 or Engrease 1002.

· Complete cleaning the machine.

· Check all belts and belt tension.

· Check all door seals.

· Check gear box of plaiting and its oil.

· Check all pin bars & clean.

· Check exhausts blower & dust.

· All chamber blower checking & cleaning.

· Chamber nozzle cleaning.

· Check gas pressure, adjust if required.

Electrical Maintenance

· Check & clean fluff and dirt at all motors fan covers.

· Check all motors terminals.

· Clean main panels (by using compressed air).

· Check all inverter, clean and check its fans.

· Check all circuit breakers, magnetic contactors & relays.

· Check current setting of all circuit breakers & motors overloads.

· Visual checking of all power & control cables (tighten the terminals if necessary).

· Check all air and gas pressure switches.

· Check all temperature controllers.

· Check & calibration of machine speed.

· Check & clean all gas solenoids and burners.

· Check setting and operation of limit safety switches.

· Check all PT 100.

· Check all emergency switches.

· Check all indicating lamps.

· Check all on/off switches.

· Check fabric centering device & its sensor.

· Check 24 Volt’s dc power supply unit.

· Check photo cell (sensor) of edge filler.

Maintenance of Open Compactor Machine

Mechanical Maintenance

· Check steam pressure and adjust if required.

· Complete cleaning of machine.

· Check steam and pneumatic pipeline for any leakage and service/repair if required.

· Check the function of all pneumatic cylinders and service/repair if required.

· Check all pneumatic solenoids.

· Check all Teflon for visible damages, foreign particles and check its position.

· Check all motors, gearboxes, rollers and its bearings for any defect and grease the bearings.

· Check all felts for tension, visible, damage and position on the roller.

· Check impeller of suction & exhaust blower for clogging with foreign particles and clean.

· Check all chains and sprockets for alignment, tension and lubrication.

· Check all exit conveyors for smooth running and visible damage.

· Check all belts and belt tension.

· Check plaited for smoother operation.

· Check loading device.

· Check steam trap.

Electrical Maintenance

· Check & clean fluff and dirt at all motors fan covers.

· Check all motors terminals.

· Clean main panels (by using compressed air).

· Check all inverter, clean and check its fans.

· Check all circuit breakers, magnetic contactors & relays.

· Check current setting of all circuit breakers & motors overloads.

· Visual checking of all power & control cables (tighten the terminals if necessary).

· Check all air and gas pressure switches.

· Check all temperature controllers.

· Check & calibration of machine speed.

· Check & clean all gas solenoids and burners.

· Check setting and operation of limit safety switches.

· Check all PT 100.

· Check all emergency switches.

· Check all indicating lamps.

· Check all on/off switches.

· Check 24 volt dc PSU for control circuits and controller.

· Visual checking and cleaning of PLC control.

· Check fabric centering unit.
Maintenance of Tube Compactor Machine

Elcetrical Maintenance

· Check and clean fluff and dirt at all motors fan covers.

· Clean panels, VS cards & inverter by using compressed air.

· Check photocell and adjust if required.

· Check all safety limit switches.

· Check all on/off & emergency switches.

· Check all indicating lamps.

· Check steam solenoids.

· Check all circuit breakers, magnetic contactors and relays.

· Visual inspection of all control & power cables.

· Check all motor terminals.

· Check the potentiometer of main speed.

· Check temperature controllers of cylinder.

· Check compensator for speed synchronized ion of 1st and 2nd cylinder.

· Check carbon brush for 1st & 2nd cylinder heating system.

Maintenance of Dryer

Mechanical Maintenance

· Clean filter net of the entire machine.

· Clean hot air ducting of the machine.

· Burner blower impeller cleaing.

· Complete cleaning of machine.

· Greasing of flange bearings with kluber staburags NBU & EP.

· Greasing of ventilator bearings with kluber staburags NBU & EP.

· Greasing of vibrator bearings with kluber Barrita L 55/2.

· Oiling chain with kluber Structovis EHD (after 1000 hour interval).

· Conveyor net checking and repairing if required.

· Inside chamber, all fiber rail checking.

· Cleaning of all nozzles with compressed air. Overfeed roller rubber gripping tape checking.

· All chains and sprockets checking for alignment and wear.

· All gear boxes oil level checking.

· Exit conveyor checking properly & repair if required.

· Plaited checking.

· Check panel A/C filter, clean if required.
Elcetrical Maintenance

· Check and clean fluff and dirt at all motors fan covers.

· Check all motors terminals.

· Clean main panels (by using compressed air).

· Check panel cooling fan/AC and its filter.

· Check inverter cooling fans.

· Check main circuit breakers all magnetic contactors and timer.

· Check setting of thermal overload relays of all motors.

· Visual checking of all power & control cables (tighten the terminals if necessary).

· Check filter of burners, blowers. Clean of required.

· Check calibration of temperature controllers.

· Check all temperature sensors (PT 100).

· Check minimum gas pressure switches.

· Check all air pressure switches.

· Check all ON/OFF switches.

· Check all indicator lamps.

· Check 24V dc power supply.


                              Conclusion

Conclusion

There is large difference between the theoretical knowledge and practical experiences. This is very meaningful in case of the study of Textile Engineering. Industrial attachment or Industrial training is an essential part for textile education because it minimizes the gap between theoretical and practical knowledge. This Industrial training increases our thought a lot about textile engineering & technology. It also helps us to know a lot about industrial production process, machineries, and industrial management and made us suitable for industrial life. Besides it gives us the first opportunity to work in industry. So we can say industrial attachment prepare us for the expected destiny of practical life.

Interstoff Apparels Ltd. is being a part of this decisive sector will have to take necessary measure to cope with the change of globalization. Modification of the technical arrangement with the advancement of technologies and good positive approach will help to survive in this ever-changing global economy. Hopefully, the confidence and foresight of the entrepreneurs and the enthusiastic teamwork of the professionals will take Interstoff Apparels Ltd. to an even better position.

We have completed our industrial attachment successfully by the grace of ALLAH. Industrial attachment sends us to the expected destiny of practical life. The completion of the 8 weeks Industrial attachment at Interstoff Apparels Ltd. we have got the impression that factory is one of the most modern export oriented knit composite complex in Bangladesh. Though it was established only a few years ago, it has earned “very good reputation” for its best performance over many other export oriented textile industries.

This industry is fulfilling the country’s best export oriented garments due to its modern machinery & good management system. Interstoff Apparels Ltd. is settled with utility to give all convenient supports to the productions for twenty-four hours. It had self-power generator system to satisfy total power consumptions.

We are very fortunate that we have got an opportunity of having this training in Interstoff Apparels Ltd. During the training period we received co-operation and association from the authority full & found all man, machines & materials on appreciable working condition. All stuffs & officers were very sincere & devoted their duties to achieve their goal. 

Suggestions to Interstoff Apparels Ltd.

· The knitting section of this industry is so far from the main factory so obviously time is killed for transportation. Authority has to be more sincere for grey fabric delivery to the industry.

· In lab, lab dipping, dyeing, finishing, quality assurance and control huge amount of fabric are being used for test, sample check and other purpose which decreases the main amount of finished fabric. It should be handled properly.

· In everyday one or more batch of dyeing needs topping which minimizes the production and increase the cost. Action must be taken.

· During transport of the fabric by trolly or in other way in dyeing floor and also during the loading of machine, fabrics are soiled for the contact with the floor. This makes the fabric/part of the fabric dirty. It may require more scouring/bleaching agent or may create stain making if faulty.

· The local sample dyeing machines are not in good condition. It should be changed.

· The machines in finishing section are old they should be modernized enough.

· Knitting production is not enough as requirements so; production should be increased by increasing machine capacity and skilled engineers.

· Routine maintenance is needed to all the machines.

· The electrical maintenance section of this industry should be more efficient. We noticed that, a sample dyeing machine was idle for 3 days only for problem in software and display monitor.

· The mechanical maintenance section should take proper care of every machine. In finishing section, one stenter and one compactor machine become useless often and operators used to repair the machine which is not acceptable.

Limitation of the Report

· Because of secrecy act, the data on costing and marketing activities has not been supplied in details. 

· In spite of our limited time, we could not study in detail of every section.

· Some of the points in different chapter are not described as these were not available.

· It is not possible to hold the whole thing of a textile industry in such a small frame as this report. So, we tried hard to summarize all the information that we are provided.

Lastly

We tried our best to gather all necessary information but it is true that within this short period it is impossible to achieve 100% success but as we tried to get the best from this industry and once again we would like to thank the authority of Interstoff Apparels Ltd. as well as our honorable teachers of Daffodil International University for their altruistic help and advice. We are fortunate enough that we have got an opportunity to have training in this industry. During the training period we have received enough co-operation and association from the authority and all personnel.

We wish the best of Interstoff Apparels Ltd.
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Structure of stockinette, a common knitted fabric. The meandering red path defines one course, the path of the yarn through the fabric. The uppermost white loops are unsecured and "active", but they secure the red loops suspended from them. In turn, the red loops secure the white loops just below them, which in turn secure the loops below them, and so on.





Basic pattern of warp knitting. Parallel yarns zigzag lengthwise along the fabric, each loop securing a loop of an adjacent strand from the previous row.
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Hard Water Store Tank
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Soft Water Store Tank





Figure: Waukesha Gas Generator





Figure: Cochran Boiler
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