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[bookmark: _Toc143685958] Executive Summary

The report that I have fully summarized and compiled is a fully comprehensive analysis and study that I have successfully conducted for 3 months as a part of my internship program for Beximco Textiles and Apparels. They have fully prepared for my role while I was there to fully understand the information that I learned. The role of ERP and how essential it is to this industry in order to efficiently operate it. The primary focus is on optimizing workflow processes to better utilize the advancements that have been in this industry, the analysis that has to be made in order to understand the composition of chemicals used, improving the factors of data entry as the input of new information is essential for calculations to be made, and one of the essential is cost analysis and comparison which equates to better management decisions to be made. The report also goes over the success of adopting an Enterprise Resource Planning (ERP) software solution for streamlining the factors for data storage, sharing, and component integration. 
The report also creates a detailed outline of the entire work process that involves from the very start as the raw material is acquired to the final product delivery. A thorough analysis of chemicals used into the multiple stages of production was conducted, assessing information into compiled data to know the valuable insights into their effectiveness and making sure standards are being met, taking proper safety measures in order to protect the assets that go into the production process, and environmental impact. Data entry procedures were carefully evaluated and monitored in order to keep track through the ERP to verify, and writing proper recommendations that can be utilized for further improvements were provided to ensure accuracy and efficient data recording as to calibrate the systems in place. The comprehensive cost comparison study was done to know the how the production can be more efficient, identifying potential cost-saving measures to make the organization more profitable and making plans for more optimized resource allocation.
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[bookmark: _Toc143685960]1 Company Overview
[bookmark: _Toc143685961]1.1 Introduction
Beximco Group, is one of the largest multinational conglomerates in Bangladesh and runs its business operations in various business sectors. Where five public limited companies and about 16 private limited companies are operating under the name or as a sister concern of Beximco Group. Beximco Pharmaceuticals Ltd and Beximco Textiles Ltd are playing a vital role in boosting the economy in Bangladesh by serving both domestic and overseas consumers worldwide, where they export their products about 60 countries worldwide, they also have retail stores in other sub-continents. The company also has operations in a variety of other industries, including banking, ceramics, construction, DTH, electric power generation, fashion, fisheries, food & beverage, information technology, hotels, media, petroleum products, pharmaceuticals, PPE, private satellite television channel, sports team & franchise, travel & tourism, real estate and renewable energy. (Beximco Group, 2005)








[bookmark: _Toc143685962]2 Beximco-Padma Textiles Mills Ltd
[bookmark: _Toc143685963]Plant-2
[bookmark: _Toc143685964]2.1 Introduction:
The textile industry relies on spinning mills to turn cotton fiber into yarn. As they transform cotton bales into a variety of yarns, these mills have a significant impact on the textile industry's supply chain. The spinning process requires a number of processes as well as specialized equipment and skilled labor. Every step that must be taken has an input that needs to be processed, and an output result that should be extracted for additional processing. These processes produce certain waste materials that can be divided into two categories: Usable and Non-usable. (Sanaullah, 2023)
[bookmark: _Toc143685965]Steps that are been followed in the yarn Manufacturing process:
· Blow room 
· Carding
· Drawing Breaker
· Lap Process
· Comb Process
· Drawing Finisher
· Simplex
· Ring
· Winding

[bookmark: _Toc143685966]2.1.1Blow room  
In the procedure known as the "blow room," which is used in the textile manufacturing sector, raw cotton fibers are first transformed into yarn. To remove impurities and generate a uniform web of fibers that may be processed further, the process involves cleaning and opening the cotton fibers.
The raw cotton is initially pulled through a machine known as a bale breaker, which separates huge cotton bales into smaller pieces, to begin the blow room process. The cotton is then delivered to a variety of machinery, including mixers, cleaners, and carding machines, which split apart and clean the fibers and ready for the next step.
The cleaners get rid of impurities like dirt, dust, and tiny fragments of waste while the mixers mix the cotton fibers together to create a uniform blend. After the fibers have been separated and aligned, the carding machines produce a fine web of cotton fibers that can then be further processed into yarn.       


	Input
	Process
	Output

	Raw cotton
	Machineries
	Lap Chute



[bookmark: _Toc143685967]2.1.2Carding 
In the process of making textiles, a process called carding separates and straightens fibers to produce a fine web of material that can then be spun into yarn. Typically, a machinery which is known as a carding machine is being used in the process, it has rollers with wire teeth that comb and separate the fibers. The resulting web can then be spun into yarn and put through further processing steps.  

	Input
	Process
	Output

	Chute Matt
	Carding Machine
	Carded Sliver


[bookmark: _Toc143685968]Wastage formed in these steps:
Sliver + Raw cotton                                      1.89%
Dropping-1 (Usable)                                    4.64%
Dropping-2(Non-usable)                              2.91%
Micro dust (Non-usable)                              1.48%
[bookmark: _Toc143685969]2.1.4Lap Process
The lap process is a stage in the production of textiles that involves getting cotton fibers ready for being turned into yarn. It may take 24 cans of sliver to complete the process, which starts with raw cotton being fed into a carding machine to create a thin web of material called sliver. After that, the web is drawn through a frame to create a more even thickness and a thin sheet of layer called as a lap. Then, the lap is rolled onto a cylinder to undergo additional processing. A high-quality yarn must go through the lap process because the resulting lap is more manageable and has more evenly distributed fibers.
	Input
	Process
	Output

	Sliver
	Lap Machine
	Lap



[bookmark: _Toc143685970]Wastage formed in these steps:
Dust & Lint (Non-usable)           0.5%


[bookmark: _Toc143685971]2.1.5Comb Process
The combing process is a step-in textile manufacturing that prepares cotton fibers for further processing into high-quality yarn. Raw cotton is carded to create a thin web, which is then passed through a combing machine. The machine removes short fibers and impurities, leaving behind long, straight fibers called combed sliver. The combed sliver is then rolled to create a uniform thickness for spinning into yarn. The combing process is time-consuming and expensive but results in a stronger, more even, and softer yarn that is suitable for high-end products.
	Input
	Process
	Output

	Lap
	Comb Machine
	Sliver



[bookmark: _Toc143685972]Wastage formed in these steps:
Noil (Reusable)                       16%
Dust (Non-Usable)                  0.15%

[bookmark: _Toc143685973]2.1.6 Drawing Breaker
A drawing breaker is a machine that separates the carded fiber sliver into smaller units known as "drawings" during the carding process of fiber preparation. The fibers are then further refined and prepared for spinning into yarn by being put through a series of rollers. It contributes to the consistency and quality of the finished product, making it a crucial step in the spinning process.
	Input
	Process
	Output

	Carded Sliver
	Breaker Draw frame
	Breaker Drawn Sliver



[bookmark: _Toc143685974]Wastage formed in these steps:
Sliver(Usable)                       0.59%
Dust(Non-usable)                  0.60%

[bookmark: _Toc143685975]2.1.7 Drawing Finisher
A Drawing Finisher is a machine which is being used to refine the Breaker Drawn Sliver more at its best so that, none of the lose particles are present in the sliver and Ready to Go for Simplex process.
	Input
	Process
	Output

	Breaker Drawn Sliver
	Finisher Drawing
	Drawn Sliver


[bookmark: _Toc143685976]Wastage formed in these steps:
Sliver (Usable)                        0.68%
Dust (Non-Usable)                  0.79%
[bookmark: _Toc143685977]2.1.8 Simplex
An important step in preparing drawn slivers for further processing in ring spinning equipment is the simplex procedure. Drawn slivers have undergone early processing, but they are still too wide and do not have the required completed form to be used in ring spinning. The drawn sliver is fed through a series of rollers during the simplex process, which results in a more consistent and compacted sliver known as roving. The ring spinning procedure, which creates the yarn needed in textile manufacture, then uses roving as the feed material.
	Input
	Process
	Output

	Drawn Sliver
	Simplex Machine
	Roving



[bookmark: _Toc143685978]Wastage formed in these steps:
Sliver (Usable)                   0.68%
Roving (Usable)                 0.89%
Dust (Non-Usable              0.32%
[bookmark: _Toc143685979]2.1.9 Ring Process
The ring process is a method where the roving is put into a series of roller and a Spinning ring, where the roving is being twisted to produce continuous strand of yarn, which is then wound into bobbin. The process can be adjusted to produce different types of yarn, including finer or coarser yarn, depending on the desired end use.
	Input
	Process
	Output

	Roving
	Ring Spinning
	Yarn/Ring Bobbing



[bookmark: _Toc143685980]Wastage formed in these steps:
Roving+Pneumafil (Usable)        2.98%




[bookmark: _Toc143685981]2.2.0 Winding
It is a one of the most important sections in the Spinning sector, the processed yarn from the Bobbins to a large cone or a series of cones with maintenance of certain amount of tension and speed with highly automated machineries for assuring precise transfer process and having minimum yarn damage.
	Input
	Process
	Output

	Ring Cops
	Winding
	Yarn (cone package)



Wastage formed in these steps:
Hard Waste (Non-Usable)            1.98%
	[bookmark: _Toc143685982]Total Usable Waste
	[bookmark: _Toc143685983]Total Non-Usable Waste

	Name
	%
	Name
	%

	Dropping-1
	4.64%
	Dropping-2
	2.91%

	Sliver (Breaker)
	0.59%
	Microdust
	1.48%

	Sliver (Finisher)
	0.68%
	Dust (Breaker)
	0.60%

	Noil
	16%
	Dust (Finisher)
	0.79%

	Sliver (Simplex)
	0.89%
	Dust(Simplex)
	0.32%

	Roving+Pneumafil
	2.98%
	Hard Waste
	1.98%


	
	
	Invisible Waste
	1%

	Total
	25.78%
	Total
	9.087%



Note: The percentage may vary according to the type and amount of cotton used as raw 
materials. The percentage above are taken from a particular batch manufacturing data.
· Usable wastes are Reprocessed.
· Non usable wastes are Sold.


[bookmark: _Toc143685984]There are several types of yarn that is being manufactured:
· Spandex yarn
· Comb yarn
· Siro yarn
· Slub yarn

[bookmark: _Toc143685985]2.2.1 Types of Blends available:
1.Yarn Type: Karded 
Raw material and Fiber Blends: PSCP(BD) Organic Cotton-60%+BCI-40%)
BCI is a Standard sustainable practice.
PSCP is also a Standard sustainable practice.

2.Yarn Type: Karded 
Raw material and Fiber Blends: Tencel- 50%+(USA) Organic-30%+(Mali) BCI-20%
Mali Cotton is a type of African Cotton

3.Yarn Type: Karded Siro
Raw material and Fiber Blends: PSCP(BC) (BCI-80%+ Recycle-20%)

4.Yarn Type: Combed
Raw material and Fiber Blends: Mali Cotton 100% even 100% Bd cotton is also used for Comb process.

5.Yarn Type: Karded Tencel
Raw material and Fiber Blends: Tencel- 100%

6.Yarn Type: Karded 
Raw material and Fiber Blends: Cameroon-40%+Vis-30%+Pne-30%


7.Yarn Type: Slub
Raw material and Fiber Blends: Organic Cotton-40%+Recycle-30%+Hemp-30%

8.Yarn Type: Lycra
Raw material and Fiber Blends: Creora-70D-6%+PSCP(BD) Cotton-94%

9.Yarn Type: CVC Comb 
Raw material and Fiber Blends: Creora-40D-9%+USA cotton (BCI)-60%+Recycle Polyurethane-31%

10.Yarn Type: Comb
Raw material and Fiber Blends: Mali cotton +100% Siro

Note: There are many more blends depend on the requirements of the buyer and availability.













Terms that are new learned:
· BCI it is a type of standard that is being followed to cultivate the cotton type.
· PSCP is a type of cotton that are being cultivated by following a Standard.
· Hemp is a type of fiber that is being mixed with cotton for more durability and sustainability in addition it is cheaper than cotton to cultivate.
· Tencel is also a type of fiber that is been extracted from some wood plants. Tencel is more eco-friendly.
· Lycra is one of the renowned brands of Spandex. Spandex are made of polymer that is called polyurethane, that has the capacity to stretch 7 times more than its original shape without breaking and also has the ability to recover to its original shape.
· Creora 70-D is more stretchable and is used in swimmers and more of Athletic wears and also compression Garments.
· Creora 40-D is lighter spandex fiber which is less stretchable than the type of spandex used to make denim, shirt and other.
· Polyurethane is a synthetic polymer that are being coated with the yearn for making it more durable.
· Viscose is a type of semi-synthetic material that is being mixed with the cotton, to increase its drape and make the yearn more breathable.
· Organic Cotton-Pesticide Free, No Fertilizer.














[bookmark: _Toc143685986]2.2.2 Process Flow Chart of Spinning:

Blow Room



Carding




Lap Former



Draw Frame (Breaker)




Draw Frame (Finisher)

 Comber






Simplex




Ring




Winding




Steaming



Packaging





[bookmark: _Toc143685987]3 Beximco Textiles Limited (BTL)
[bookmark: _Toc143685988]Introduction to Weaving: Weaving is a process that involves interlacing two sets of yarn or threads to create a fabric. The process is being conducted by stretching the warp threads (vertical threads on the beam) across a frame or loom and passing the weft threads (horizontal yarns passing through shuttle) over and under them. Depending on the intended use of the fabric, weaving can be done on a variety of loom types, each with their own distinct features and capabilities. The process of weaving, which has been used for decades in the textile industry, is versatile and can be used to make a wide range of fabrics.
[bookmark: _Toc143685989]3.1.0 The process includes:
· Winding-1) Soft Winding 2) Yarn dyeing 3) Hard Winding
· Sizing
· Drawing/Leasing
· Gaiting/Knotting
· Loom
· Greige Inspection
[bookmark: _Toc143685990]3.1.1 Warping: In order to create a warp for weaving, yarn is wound from a cone to number of creels and then onto a beam in a specific pattern during the warping process. In order to do this, the yarn cone that was supplied from the yarns store must be transformed into a beam with a predetermined number of ends, section width, and length. The wastage are called left overs or Gera cone which are hard waste mostly and sometimes re-winded together in to a cone for using it again. In warping section, the waste percentage might go from 0.5-1%. To achieve the desired fabric properties, tension can be changed during other weaving steps. 
[bookmark: _Toc143685991]3.1.2 There are two types of warping:
· [bookmark: _Toc143685992]Direct Warping: In the manufacturing process for textiles, a process known as "direct warping" involves winding yarn straight from the creel onto the warp beam. The yarn must first go through a tensioning device, then it must be cut into individual ends using a reed or comb, and then it must be wound in parallel rows onto the warp beam. To ensure an even and desired warp, direct warping requires careful control of yarn tension, speed, and alignment. It is mostly used for making solid fabric.
· [bookmark: _Toc143685993]Sectional Warping: It is a process where the warp is being created by dividing it into sections and winding each sections separately into a drum and then into the beam, each section has a specific number of ends according to the design pattern. Sectional warping process is used for producing fabrics with specific patterns or designs with dyed yearn.



[bookmark: _Toc143685994]3.1.3 Sizing: It is a process where the yarn beams are passed through films of chemicals and then dried for achieving more strength and flexibility to the yarn, it even reduces hairiness, breakage and increases resistance to abrasion. Single beam is being sized for the sectional warped beam and 8-10 beams can be sized together in terms of Direct warped beams. Taping is used when the beams is fitted to the sizing machine to prevent overlapping and keep the yarn in a uniform state. In sizing the wastage amount would be 0.50-0.75%. 
[bookmark: _Toc143685995]3.1.4 Pick up percentage refers to the amount of chemicals absorbed by the yarn during the procedure of sizing. There are certain pick-up percentage of chemicals depends on the count of the yarn. Minimum 6 count=4-5% ,7 count=4-6% ,10 count=5-7%,16 count=6-9%,20 count=7-13%,30 count=7-15%,40 count=8-19%,50 count=8-21%, PC and CVC=8-23%.
Reflectometer shows the chemical percentage/solid concentration available in a blend. More percentage of chemical higher the concentration of the blend and less water.
Viscosity Cup is used to measure of a fluid's resistance to flow, or the internal friction between its particles.
Chemicals used:
1)Starch, synthetic starch
2)Formersize (low viscosity)
3)Bensize (high viscosity)
4)Wax
5)Sicoflex 100
Reflectometer = (Chemical Solid % / Total Volume) x 100
Pick up % = (Reflectometer x1.6933)-2.6 Dust

[bookmark: _Toc143685996]3.1.5 Drawing/Denting: Each yearn should be passed through each Heald shaft or boya as per design. It also passes through a dropper so that the loom machine sensor turns off automatically in case of yarn breakage. It is a manual process where two people sit in opposite directions and help each other pass the yearn into the frames through the drawing hook. This process is used to construct the new fabric design on the loom. After the drawing is done, each of the ends is passed through the dent of the reed as per the denting order. At the drawing the number of frames that should be used is mentioned as per design. For example:2/2 means 4 frames,2/3 means 6 frames etc. Usually it takes 5-6hrs.
[image: ]
[bookmark: _Toc143685997]Knotting: There is no need to carry out the drawing-in procedure on a loom when the cloth pattern is repeated on it after the weaver's beam weariness. The worn-out weaver's beam is swapped out with a fresh weaver's beam throughout the tying procedure. The act of tying or knotting involves attaching the ends of one worn-out weaver's beam to the ends of the fresh weaver's beam. It can be done mechanically or manually. It is referred to as "piecing" when it is done manually. It is known as "knotting" when it is carried out mechanically. To minimize the time knotting is done.
[bookmark: _Toc143685998]3.1.16 Knotting Criteria: 
1) Number of ends should match with the number of ends on the running weave machine.
2)Yearn Count should match.
[bookmark: _Toc143685999]3.1.7 Loom: Two sets of yarn or thread are interlaced during the weaving process to produce a fabric. The procedure involves passing the weft threads which are called pick (horizontal yarns passing through a shuttle) over and under the warp threads (vertical threads on the beam) as they are stretched across a frame or loom. Weaving can be done on a variety of loom types, each with their own unique features and capabilities, depending on the intended use of the fabric. The setting of loom should be changed if they want to produce fabric of different construction. The less time it will require to change the setting the more production efficiency will increase. On average from Drawing to Loom on average 8-14% Wastage is Assumed.
CR Sacker looms have two beams:1) Below is less 2) Upper beam needs extra 25%.
There are 258 looms present under the roof of BTL with three separated shades, where 36 Looms are electronic dobby looms the rest 222 are Tappet looms which are being used with the help of cams.



[bookmark: _Toc143686000]3.1.8 There are several parts of loom:
EDP (Electronic Drum Prewinder): In Beximco there are about 2,4 and maximum 6 EDPs which are available on the loom this system allows the machine to create more complex patterns and designs on the weaving process and it is also possible to control each individual warp end so that the possibility of more complex design and pattern is increased. There are even more parts such as shuttle, tappet, Cam, Reed, Dobby, Sensors etc.
[image: ]
                                                        Figure: Structure of loom
[bookmark: _Toc143686001]3.1.9 Greige Inspection: The unfinished fabric which is formed on the loom that are nor bleached, dyed or finished are known as greige fabric. In greige inspection faults in the grey are checked such as, missed pick, loose yarn, double pick, starting mark, loose yarn, hole, tear etc. Each type of faults in the greige fabric has a unique fault code to identify fault. In greige inspection there is a greige inclined table where lights are present at the beneath and the fabric passes by and if 100-meter fabrics point comes more than 28 points then the fabric is said to be rejected. In Greige inspection there is about 1.5% of wastage that might been occur. Then the data of the Inspected Fabrics as well as Rejected fabric is input on the datatex system. 










3.2.0 Greige Store: The fabric is kept on the store, with necessary details such as Dispo number, Identification of buyer, Customer name, Batch number, etc.
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[bookmark: _Toc143686002]3.2.1 Figure: Process flow chart For Solid Yarn
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[bookmark: _Toc143686003]3.2.2 Figure: Process Flow chart of Dyed Yarn
[bookmark: _Toc143686004]3.2.3 Article Requisition Paper: It is a paper where Fabric Width, Fabric Construction, Classification is written Solid dye or Yarn dye, if Yarn Dye Physical swatch or paper or picture is being provided as a sample. Each Article Requisition have different Article number, each article number is consisted of three keys: Fabric code, Pattern Variant, Finish code all the data should be Inputted in the Datatex server for costing Purpose.
[bookmark: _Toc143686005]3.2.4 Fabric Construction: Warp Count x Weft Count x EPI (Ends per Inch x PPI (Picks Per Inch) x Fabric Width”
Total Ends: EPI x Width
Warp weight= (Total End x Length) / (768 x warp count x 2.2046 x1000) gm/m
Weft Weight= (Reed Width+ Extra Pick length) x Greige Pick / 768 x weft count x 2.2046 x1000 gm/m
Warp weight +Weft weight= Per meter how many grams Yarn is required. (Mohsin, 2023)

[bookmark: _Toc143686006]3.2.5 Formula 
Reed= EPI – 12%
For rigid = 12%
For Spandex= 25%
Reed width= Total End / Number of Reed
[bookmark: _Toc143686007]3.2.6 Production Calculation
(RPM x Number of Loom Time x Efficiency) / (PPI x 39.37 x 100)
[bookmark: _Toc143686008]3.2.7 Warp Consumption Calculation
(Total End x length x allowance) / 768 x Warp Count x 2.2046
[bookmark: _Toc143686009]3.2.8 Weft Consumption Calculation
(Reed Width + Extra weft) x Greige Pick x Allowance / 768 x Weft count x allowance (Mohsin, 2023)

[bookmark: _Toc143686010]3.2.9 Pre-treatment
[bookmark: _Toc143686011]3.3.0 Singeing & Desizing:
[bookmark: _Toc143686012] Singeing: is a process that burns off the fabric surface to remove hairiness, excessive hairiness, or projectile fibers to give the fiber a smoother and cleaner appearance. It is basically done before dyeing or finishing a particular fabric so that the color or texture of the finish gets a smoother surface. In this particular process, the fabric passes through the brusher, and then it passes through the burner.
[bookmark: _Toc143686013]Desizing: it is a process that is been conducted in the textile manufacturing process to remove sizing material and wash away the sizing agents with a chemical or enzyme. It is very essential to remove the sizing agents or else it might affect the further process such as dyeing, printing or finishing it also might reduce the absorption capacity of the fabric which might result in uneven shade of the color. After the fabric is passed through the chemical chamber and wash away the sizing agents the Fabric is passed through padder. Padder is used to ensure even application of the chemicals on the fabric with a very high pressure and also squeeze out excessive chemicals to ensure an even coating on the solution.




[bookmark: _Toc143686014]3.3.1 The chemicals that are being used are:
[bookmark: _Toc143686015]Normal:
Rucolase HCH- Enzyme that helps to remove sizing chemicals
Rucogen FWK                Softens the fabric and breaks the sizing chemicals
Rucowed VGO
Verolan NBA- Remove Iron
Soda ASH – Control PH
All the chemicals should be measured in gm/l.

[bookmark: _Toc143686016]3.3.2 During Cold Bleach:
Sodium Hydroxide- Casting. It helps to remove oil.
Ruwstab OKM- It is used as a stabilizer which prevents reaction of casting & peroxide.
Ruwgen WBD- Wetting agent
Rucowet VGO- Dearating agent, prevention of forming foams
Verolan NBA- Sequesting agent, helps to remove ions
S.P.S- is used as PH regulator.
All the chemicals should be measured in gm/l.
Hydrogen Peroxide(H2O2)- Works as an oxidizing agent which reacts with starch and breaks it down to smaller molecules so that it can be washed away easily.
[bookmark: _Toc143686017]3.3.4 Rotary: To remove the starch in the fabric to increase its absorbance ability and to distribute the all the chemicals evenly each Batcher is rotated 8 to 12 hrs.
[bookmark: _Toc143686018]3.3.5 Scouring & Bleaching: 
[bookmark: _Toc143686019]Scouring: is a chemical washing procedure used to remove impurities from fibers and fabrics, such as natural waxes, oils, and dirt. A variety of fibers, including cotton, blended, P.C,CVC, Lycra, and synthetic fibers, can be subjected to the scouring process.
Some of the typical chemicals used in the scouring process include the following:
Alkali: Alkali is used to dissolve the fiber's natural oils and waxes. Alkalis that are frequently used in the scouring process include sodium carbonate and sodium hydroxide (caustic soda).
Surfactants are used to wet the fiber and aid in the removal of impurities. 
Agents for sequestering: These substances bind to and remove metal ions from fibers. 
[bookmark: _Toc143686020]Bleaching: it is a chemical process used to make white or lighter-colored fibers or fabrics by removing any added or natural color. Fabrics should be bleached for a number of different reasons, including obtaining the proper shade of white, removing stains and discoloration, preparing those for printing or dyeing, and more. In this process the length is decreased by 2-3% and width is decreased by 4-5%.
Chemicals that are used: Hydrogen Peroxide, Casting Soda (removes oil), wetting agent, stabilizer (prevents the reaction of casting and peroxide), sequesting reduces water alkali.
[bookmark: _Toc143686021]3.3.6 Mercerizing: it is a process to improvise the fabrics physical properties to enhance its absorption power and strengthen the fabric along with enhancing its durability. The fabric is immersed in Sodium Hydroxide solution and stretched under tension for a specific period of time. The process also Controls the pH level of the fabric for dying the pH level should be7-8 and for white the pH should be 5-6.5. If the absorption level is more than 3 it is said to be good or else the quality is bad. The pH level is fully controlled by the Mercerizing team if the product is ready for Garments. Then the fabric is been washed in various washing chamber in 95-98 degrees to remove any remaining chemicals and then it is been dried in the drying chamber at about 120-140 degrees depending on the type of fabric and rolled in the batcher for further process.
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[bookmark: _Toc143686022]3.3.7 Dyeing
[bookmark: _Toc143686023]3.3.8 There are many types of dying available:
· Reactive dyeing: Powdered Dye
· Pigment Dyeing: Liquid Color
· Disperse Dyeing: Insoluble in water and mostly used to dye Polyester.
· VAT Dye: it is a special process needed to dye special fiber, it is insoluble in water and should be mixed with chemical and made soluble before dying.



[bookmark: _Toc143686024]3.3.9 Pad Dye Back/Cure Process
1)Reactive dyes are used
2)Urea (so that the color does not fly, ensures even dye, prevents crystallization of dye)
3)Thermopol MP- (Anti-migrating agent) To make the mixture more dense
4)Soda. ASH- (Alkali for pH adjustment, fixing agent, increase color brightness)
[bookmark: _Toc143686025]3.4.0 Pad Dye Dry Process
1)Reactive dyes are used
2)Urea (so that the color does not fly, ensures even dye, prevents crystallization of dye)
3)Thermopol MP- (Anti-migrating agent) To make the mixture more dense
4)No Alkali is been used because no color fixation happens
5)Passes through Pad Steam Machine for Color Fixation.
a) Glubar Salt 250 gm/l
b) Casting Soda 6-8 gm/l for light color 6gm/for deep color 8 gm/l

Make solution and Padding

The color is been fixed through Steam

Chamber Wash

              Dryer

             Batcher
Note: Change of shade in the fabric.




[bookmark: _Toc143686026]3.4.1 PDTH Process- Pad Dye Thermofix
1)Disperse Dye- For Polyester Yarn
Mix with water as labelling agent- Sitamol W/s
2)Anti-migrating agent
3)Acidic Acid

          Padding

       Infrared 50% (dry)
         Dryer (50%)
      Curing chamber
           Batcher
Pad Steam Machine (R/C) Reduction clear cotton color remover
After RC Cotton Dye Any PDB/C, PDD Process can be done
            Padding            Steamer for Color fixation
[bookmark: _Toc143686027]3.4.2 Pad Dye VAT
1)Vat Dye
2)Labelling agent for mix 
3)Anti-migrating agent
4)Acidic Acid
          Only Dry
     Pad steam machine
           Vat Dip
   Hydrose & Casting Soda
  Cold Water (Minus Temperature)
         Steamer- Color fix
         Chamber Wash

        Dryer
         
              Batcher
[bookmark: _Toc143686028]3.4.3 PDB(Pigment)
1)Pigment color – liquid
2)Binder
3)Anti-migrating agent
4)Detergent
    Padding Dye on surface (Does not get inside the cellulose)
      Finishing

[bookmark: _Toc143686029]3.4.5 Rotary Printing/All over Printing
Rotary Printing: Since rotary printing is commonly used in the textile industry to create high-quality and cost-effective prints on fabric, it is important to know about this printing method. In rotary printing, the fabric is fed through the gumming device while a cylindrical printing plate rotates. The design or pattern to be printed is engraved on the printing plate. As the fabric moves through the press, the ink is applied to it by the squeezer, and when it moves through the mesh, the desired print is produced. Multiple Screen are to be used for multiple colors of print the machine is able to fit about 8 Screen carrying different colors in each of the mesh.
[bookmark: _Toc143686030]3.4.6 Print Types:
· Pigment Print
· Reactive Print
· Burnout Print
· Disperse Print
· Discharge Print
· Upson/Glitter Print
[bookmark: _Toc143686031]3.4.7 Screen: A screen is a very important part of Rotary Print that is made up of Nickel which is flat in its initial stage, later on it is made round through 180-200 degree heat, with the help of Tensioning Round Key, Photo emulsion coating is being used on the mesh for creating a coating on the screen and use sencitizer to make the coating hard, after the process it is being dried into the cold dryer in 20-30 degree Celsius, after that the Screen is engraved as per design on the laser engraving machine, after that it is washed so that the mesh is clear and perfect for print. In addition, two Ring ends are attached on both of the ends of the screen through which squeezer is passed for Color and the ring end is been fitted in to the Machine to Start the Printing process. A mesh can be washed and re used for maximum 2-3 times if needed until it holds its temper. There are many types of mesh count, where the thick mesh would be used for solid design and the more complex and thin mesh are been used for complex design and patterns.
[bookmark: _Toc143686032]3.4.8 Types of Mesh available: 
Mesh 40, Mesh 60, Mesh 80-These are the mesh used for Upson Glitter
Mesh 100, Mesh 125, Mesh 135-Are used for solid design
Mesh 155, Mesh 165, Mesh 195 – Are used for critical design
Types of chemicals used in the Printing Process:
For color swatch (Recipe)
1)Binder-Reprint SNY
2)Thickener-Viscolence CMD 35
3)Fixing Agent-
4)Softener-Leuprintol SIG
5)Dye % X
For Reactive (Recipe)
1) Thickener- Sodium Algemate 
2)Alkali-Sodium Bi Carbonate
3)Urea- Color Penetration/paste color
4)Resist salt -labelling
5)Dye % X
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[bookmark: _Toc143686033]3.4.9 Digital Printing
A digital printer with 16 print heads, or the components of the printer that deposit ink onto the substrate, is referred to as a "16-head digital printing machine." A digital printer can print more quickly and with higher quality when it has more print heads. By creating a digital file of the design or image that needs to be printed and sending it to the printer, one can produce a digital print on a 16-head printing device. The 16 print heads on the printer will then apply ink to the substrate to produce the desired image or design. A 16-head printing device has the benefit of being able to produce prints of high quality more quickly than other machines. The files and patterns are mostly made with Photoshop and Illustrator.

[bookmark: _Toc143686034]3.5.0 Finishing
Finishing: A vital step in the textile industry, fabric finishing uses a variety of methods and procedures to enhance the fabric's appearance, functionality, and durability. Finishing can influence the fabric's performance qualities, such as wrinkle resistance, moisture management, and flame retardancy, as well as its texture, drape, and hand (or feel).
Fabric finishing can be done using a variety of techniques, such as mechanical finishing, chemical finishing, and thermal finishing. Mechanical finishing entails operations like brushing, shearing, or Calendering that give the fabric's surface particular textures and appearances. To give the fabric specific qualities, chemical finishing uses different chemicals like softeners, water repellents, and flame retardants. Heat treatments like heat setting are used in thermal finishing and can help to stabilize and improve the properties.
[bookmark: _Toc143686035]3.5.1 Stentering: it is a process that is used in the textile industry to fix the dimensional stability, uniformity, Increasing the fabric width, of the fabric appearance, The fabric is been passed through a series of rollers, and the fabric is pulled through a pin or pair of clips and the temperature of the roller is set as per need of finish.
[bookmark: _Toc143686036]3.5.2 Chemicals or materials used in Finishing procedure of BTL:
1)Softening Agent
2)Stiffening agent
2)Additive
3)Wetting agent
4)Catalyst
5)pH adjust for dye
[bookmark: _Toc143686037]3.5.3 Calendering: it is a mechanical finishing procedure that is used to enhance the smoothness, gloss, and texture of fabric surface. The process requires running the fabric through a number of rollers, which flatten and compress the fibers to produce a surface that is more uniform. Calendering rollers can be heated or left unheated, and they even can also be embossed with patterns or designs to give the fabric's surface particular textures. You can also change the rollers' temperature and pressure to get different results, like making the fabric denser or giving it water resistance.
[bookmark: _Toc143686038]3.5.4 Four types of Calendering are done:
1)Chintz Calendar (smooth effect with paper and steel roll)
2)Ironing (Soft, smoothing and glazing effect-with steel roll)
3)Calendering for smooth surface (Matte effect-with cotton)
4)Calendering (soft and smooth effect-with cotton roll, paper roll and steel roll)
[bookmark: _Toc143686039]3.5.5 Sanforizing: is a procedure used in the textile industry to minimize shrinkage in natural fiber fabrics like cotton and wool. It, involves running the material through a series of rollers while maintaining precise temperatures and moisture levels. To prevent further shrinkage, the fabric is then stretched and secured in place. This procedure helps in ensuring that the fabric maintains its initial dimensions and shape following washing or other treatment. When it comes to producing high-quality fabrics for apparel, maintaining the original size and shape is essential thus Sanforizing process is been used.
[bookmark: _Toc143686040]3.5.6 Emerizing: it is a process that is been used to give peach finish or suede type finish on the fabric surface, this is a mechanical process and the peach finish can be done before or after the dyeing process, before this process is been conducted the fabric must be stretched and stitched.
[bookmark: _Toc143686041]3.5.7 Process Flow chart of BTL:
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[bookmark: _Toc143686042]4 Beximco Denim Ltd
[bookmark: _Toc143686043]10.1.0 Introduction to Denim: Denim is a strongly built twill fabric (weaved) that has a special diagonal pattern finish on its surface and is very popular in the textile manufacturing industry. It is special for its durable characteristics and is widely used in Bangladesh and all over the world to make jeans, bags, jackets, furniture fabrics, and other accessories, etc. The production procedure makes the fabrics more Durable, where the warp yarns are dyed and the weft yarns is used as white in most of the time, but the weft yarn color may vary according to the demand of the customer. (Beximco Group, 2005)
[bookmark: _Toc143686044]4.1.1Types of Denim:
· Raw
· Selvedge
· Stretched
· Washed
[bookmark: _Toc143686045]4.1.2 There are two types of Denim manufacturing process:
[bookmark: _Toc143686046]4.1.3 Slasher Denim: The slasher denim manufacturing process uses the traditional procedure which includes washing, sizing and dyeing of the direct warped yarns within a single operating procedure and does not require individual process to dye yarns, this process is more comfortable manufacturing lightweight denims mostly, and as the procedure requires direct warped beams so it requires less space, costing is less compared to the rope dyeing process.

[bookmark: _Toc143686047]4.1.4 Process Flow of slasher Dyeing:
Direct Warped Beam
↓
Pre-Treatment
↓
Washing
↓
Dyeing
↓
Washing
↓
Drying
↓
Sizing
↓
Drying
↓
Sized Beam
↓
Weaving
[bookmark: _Toc143686048]4.1.5 Rope Denim: A type of denim fabric known as rope denim is created by twisting and dying cotton yarn into a rope through ball warping, which is then dipped into an indigo dye. Heavy-duty workwear and jeans frequently use this process to create jeans with a blue color that lasts for a very long time. Rope denim has a distinctive appearance due to the distinctive patterns and blue colorations produced by the dyeing process. Although rope denim initially may feel hard and rigid, it gradually softens and becomes more comfortable. 

Ball Warping
↓
Rope Dyeing
↓
Long Chain Beam
↓
Sizing
↓
Drawing In
↓
Sized Beam
↓
Weaving

[bookmark: _Toc143686049]4.1.6 Warping: it is process from where the Yarns are being transferred to the beam from the creel according to the width, length, number of ends, Ball Warping is also consisting of transferring the yarn to ball form roller as rope and the balls are being ready for rope dyeing.
[bookmark: _Toc143686050]4.1.7 Pre-Dyeing: dark shade of dyeing is unlikely to achieve through continuous dyeing so they are often pre dyed with a light medium grey color with Sulphur dye or pre- dyeing with Sulphur black, it is being done with the temperature of 80 or 90 degree Celsius by wetting through the continuous process plant.
[bookmark: _Toc143686051]4.1.8 Initial-wetting: The initial wetting of yarns with caustic and wetting chemicals is essential. The yarns are immersed in a solution containing sodium hydroxide and wetting chemicals to ensure that they are evenly hydrated for dyeing. The wetting ingredient lowers the surface tension of the water, allowing it to more easily penetrate the yarn fibers. It is important to make sure that the yarns are evenly hydrated and ready for further processing, for uniform coloring or dye patterns.
[bookmark: _Toc143686052]4.1.9 Sizing and Continuous Indigo Dyeing: The technique of chemically treating warp yarn to strengthen it, reduce hairiness, and make it more flexible. The primary goal of scaling warp yarns is to coat the yarn with a protective layer. This protective coating lowers yarn abrasion during the weaving process and yarn hairiness, preventing nearby strands from becoming entangled at the weaving machine. Too much size produces yarn chaffing and excessive shedding of size particles at the weaving machine, while too little size causes color streaks, clinging, broken and knotted ends, and low weaving efficiency. 
[bookmark: _Toc143686053]4.2.0 Indigo is a vat dye that is insoluble in water and must be reduced to a water-soluble liquid form. when dyeing with concentrated vat dyes, the resulting dye is insufficient fastness and the cotton warps for Blue Jeans are dyed in sheet form. By a passage, the run of goods through an immersion vat followed by squeezing and an ais passage for oxidation of dyestuff. As each passage is processed, the depth of dye penetration increases and the dyestuff rinsed by 2 or 3 rinsing troughs is replaced by fresh indigo vat. (Denimandjeans, 2009)

















[bookmark: _Toc143686054]4.2.1 Machine Used: Continuous Dyeing and (Slasher) Machine
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[bookmark: _Toc143686055]4.2.2 Chemicals Used:
· Indigo Pure (Vat Dye)
· Hydro sulphite (Reducing agent)
· Caustic Flakes (Dye increasability)
· Wetting agent (To improve dye penetration)
· Squeezer agent
· Dispersing agent
· Wax (Reduces Friction)

[bookmark: _Toc143686056]4.2.3 Weaving (Loom): Interlacing two types of yearn where mostly warp yearns Sized and Dyed and Weft Yarns are White, the color of the weft yarns is usually provided by the customer, conducting this process leads the output of Greige Fabric. The loom that is been used is TSUDAKOMA CORP.NOMACHI KANAZAWA 921-8650 JAPAN. Where weft Insertion capacity of Dobby Loom is 4 and Tapped 2. Dobby Can reach the maximum RPM=700 and Tappet RPM=800.Before operating the machinery the operator must check yarn count, the setting of the loom gauging including all sort of defects along with denting, drawing the width of fabrics to avoid any sort of mistakes.
There might be various causes the loom might stop, and the cause is shown in the Navi Board display and the operator have to solve the problem accordingly:
1. Dropper- it is shown in the display for warp breakage or looseness.
2. Leno LH or Leno RH- salvage yarn breakage or get loose.
3. Catch Cord- Catch Cord broken or loosen.
[bookmark: _Toc143686057]4.2.4 Finishing: Finishing is one of the final procedures before sending the fabric to inspection and subsequently to the fabric store. It matters greatly for the fabric to have the desired type of effect and also have the desired quality based on the buyer's specifications. The process may be completed only once, or it may be performed multiple times if the fabric quality and condition do not meet the standards required for the finish, this repetitive finishing process is also known as Re-finishing which is being applied to cotton and CVC process.
[bookmark: _Toc143686058]4.2.5 Brushing: It is the first step of the finishing process, when the fabric is rolled in from the J-Box to the brusher, in which any sort of dust or lint particles is being removed from the fabrics.
[bookmark: _Toc143686059]4.2.6 Singeing: Singeing is an essential process for manufacturing fabrics in order to remove the present hairy kind of particles, or projectiles, that might be present in the fabric. This is done by burning off the excessive additives at a certain temperature while the fabric is rolled through the machine.
[bookmark: _Toc143686060]4.2.7 Sanforizing: It is a mechanical technique that provides the fabric with unique effects such as shrinkage control, as well as features like as soft hand feel and glossy and smoother effects, so that it is ready for apparel.
[bookmark: _Toc143686061]4.2.8 Operation Procedure of Finishing Denim: Depending on the production schedule, the operator takes greige cloth from the weaving department during the finishing process. Before beginning the finishing process, they review the fabric's wash report from the quality control department. In a tank, a chemical mixture of softener and water of approximately 1500 liters is being made. The greige fabric rolls are lifted onto the batcher, stitched with lead line fabric, and kept in the J-box to ensure sufficient fabric for finishing. Depending on the fabric quality and requirements, the lead line cloth is passed through a brushing device and a steamer/singeing equipment. It goes through several phases, including a chemical trough, a squeezing padder, a skewing assembly, (Skewing is straightening process for correcting the fabric alignments so that the warp and weft threads are at the right direction) and a bow roller. The fabric is then passed through a series of dry cans, dancer rollers, and the rubber belt, dance roller is being used so that the warp and weft effects of the fabric angle threads are at right direction, unit until it reaches the rubber belt's entry point. The batcher or A-frame is set up with the delivery batch roll to collect the finished fabric. A rope is threaded through the Palmer unit, pulling cylinder, cooling cylinder, and batch roll. The steam valve is opened, and the rubber belt and Palmer unit are started. The rubber belt is sprayed with cold water, and the squeezing roller eliminates any extra water. A dozing pump is used to feed chemicals to the padder trough. The steam roll position is set, exhaust fans and brushing units are started, and steam valves on dry cylinders are opened. The machine is ready for use, and the operator inserts the lead line into the rubber belt. The procedure is repeated until the final roll of fabric, is being prepared.











4.2.9 Process Flowchart:
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Packaging & Fabric store
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Dyeing & Sizing
Weaving
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[bookmark: _Toc143686062]5 Embroidery & Screen Printing
[bookmark: _Toc143686063]5.0.1Introduction to Embroidery:
Embroidery is an essential process in the textile manufacturing industry, which includes an automatic system of designing specific patterns, styles, and artwork. The process is carried out using machineries that are automated, generally with several machines working simultaneously to embroider the same pattern on various clothing. Different variables of machineries with several heads from 10 to 20 might be present on each production line, where each head can hold up to variations of nine colors and designs and have an equal number of needles on it to perform the embroidery action. The machine has two types of axes on it. One is the X-axis, which is horizontally aligned and used for smaller designs, such as the hand part of a dress or the bottom part of a t-shirt, and the Y-axis has vertical alignment, which has the capacity to draw a long embroidery work.
[bookmark: _Toc135278930][bookmark: _Toc135281499][bookmark: _Toc143086498][bookmark: _Toc143686064]The art work is provided by the buyer to the Garments, and then the Garments issue a PP sample stating the thread color, thread pattern, or color thread swatch sample to the Designing Department, whose main purpose is to design a similar art work through software Wilcom Embroidery Studio E2. After the completion of the design, the art work file is then transferred to a pen drive, and afterwards the pen drive is inserted into the machine, to create sample and if the Higher Management Approves the sample, then it goes to Bulk Production, setting it up accordingly, and then running the machine to extract the desired art work. (Screen Printing vs Embroidery, 2013)
[bookmark: _Toc143686065]5.0.2Types of Embroidery Done:
· All Over
· Cutting Part
[bookmark: _Toc143686066]5.0.3 Software Used:
· Wilcom Embroidery Studio E2
· Adobe Illustrator
[bookmark: _Toc143686067]5.0.4 Defects of the Embroidery
· Wrong Measurement. For Example, 2 centimeters whereas actual measurement should be 2 cm.
· Logo Slaughtered
· Lettering stitch has poor quality
· The edge of the Embroidery does not have clean finish
· Chenille stitch have poor quality
· Missing Sequin
· Stitch Gap
· Overlapping



[bookmark: _Toc143686068]5.0.5 Flow Chart of Embroidery Process:
Receive Artwork


Designing using Specific Software


If not OK, Rectify
Sample Development
Order Confirmation
Sample Approval
Material Purchase
Bulk cutting/Cut panel received
Machine Selection
Production
Trimming & Finishing
Quality
Store






















	
[bookmark: _Toc143686069]5.0.6 Screen Printing
A mesh screen is used in the common printing technique known as screen printing to transfer ink to a surface. A design is created, the screen is prepared by being covered in a photosensitive emulsion or stencil, and then the design is transferred onto the screen. The unhardened portions of the screen are then washed away by Ultraviolet radiation, leaving a stencil. A printing press with a screen attached to it is used to apply ink with a squeegee. Onto the substrate, the ink is then transferred through the stencil. The printed object is cleaned after drying or curing, and the screen can be used again for about 5-10 times after washing as long as the temper of the mesh remains good it is good to re-use it for several times. Screen printing is adaptable and used on a various category of products, including clothing and posters etc. Every step is very much important and should be undergone under expert supervision to get high quality print. (Screen Printing vs Embroidery, 2013)
[bookmark: _Toc143686070]5.0.7 The Screen-Printing process includes:
11.0.8 Design Creation: The procedure of designing begins with the creation or acquisition of the desired design to be printed. This can be done by hand or using numerous graphic design software applications.
5.0.9 Screen Making: A screen is formed by firmly stretching a fine mesh fabric, usually composed of polyester or nickel, over a frame. After that, the screen is coated with a photosensitive emulsion or stencil film.
5.2.0 Exposing:  The mesh screen is exposed to the UV Light which hardens, the areas which are unexposed to the emulsion which creates a stencil of the design.
5.2.1 Color Preparation: The color is being prepared according to the Art work, maintaining its Category (Pigment, Rubber, Plastic, Silica, high density etc.) maintaining it consistency and viscosity, in order to achieve vibrant and desired colors.
5.2.2 Printing: A large size of Glass Table is used for Screen Printing, each of the fabric is being attached to the table in a very precise manner, for maintain accurate position of the Print, and then the squeeze is being pulled back and forth to transfer the desired colors to the fabric.
5.2.3 Curing: After the printing process is done, the colors are being dried maintaining certain temperature for better Durability of the color. The temperature might be around 120 degrees to 200 degrees depending on the type of the color and material of the Fabric being Printed.

[bookmark: _Toc143686071]5.2.4 Printing types:
· High Density Print
· Pro-print
· Puff-print
· Reflective Print
· Discharge Print
· Radium Print
· Sun Reflection Print
[bookmark: _Toc143686072]5.2.5 Color Types:
· Water Base (Rubber, Pigment)
· Oil base (Plastic, Silica, High Density)
· Powder base (Reactive Dyes)
[bookmark: _Toc143686073]5.2.6 Sublimation Printing:
It is a process that includes the printing of an image or art work on a heat transfer sublimation paper, and later on, heating and pressurizing the paper on the fabric allows it to transfer the image into the fabric. With the help of heat press on polyester fabric, the dye on the paper is turned into a gaseous form directly, causing the color to change from solid to liquid. This phenomenon allows the color being embedded on the fabric, instead of being printed to the surface as a result the printing is very much durable. (Rosa, 13)
Temparature:200 degree
Time Required: 25-35 seconds, Depends on the fabric type.
Machine used: Heat press machine & Printer
[bookmark: _Toc143686074]5.2.7 Octopus Placement Printing:
[bookmark: _Toc135278941][bookmark: _Toc135281510][bookmark: _Toc135287917][bookmark: _Toc143086509][bookmark: _Toc143686075][bookmark: _Hlk135275147]Octopus placement printing is an advanced and distinctive process which is being used to create complicated designs and patterns on fabrics, it uses a specialized device which allows efficient and precise placement of prints on fabrics through using multiple print heads (3-5 frames) that can supply different colors or inks at the same time and also have the capability to dry the printed surface.
[bookmark: _Toc135278942][bookmark: _Toc135281511][bookmark: _Toc135287918][bookmark: _Toc143086510][bookmark: _Toc143686076] The procedure is initiated with design preparation, and then the fabric is placed on the machine's printing surface equipped with Vacuum system to ensure precise placement, it enables the high-resolution imaging technology which produces bright and vibrant prints. This procedure is efficient and time-saving, which allows simultaneous printing of multiple colors, and reduces overall production time. 










[bookmark: _Toc143686077]5.2.8 Flow Diagram of Printing Process:
Receiving Artwork


Designing

Delivery
Curing
Printing

Color Preparation
Exposing












	












[bookmark: _Toc143686078]6 Beximco Knitting Ltd (BKL)
[bookmark: _Toc143686079]6.0.1 Introduction to Beximco Knitting Ltd:
BEXIMCO Knitting Limited is an automatic and advanced Entity which is being running sufficiently for Producing Knit fabrics and exporting it throughput the globe.
[bookmark: _Toc143686080]6.0.2 Two types of Knitting Sections:
1. Flat Knitting Section
2. Circular Knitting Section

[bookmark: _Toc143686081]6.0.3 Flat Knitting Section:
Flat Knitting Section consists of a range of highly specialized Flat Knitting Machines. This section primarily focuses on the production of collars and cuffs, which play an integral role in enhancing the aesthetic appeal of garments. Here, a diverse array of collar and cuff designs are meticulously crafted to harmonize with the overall composition of the apparel.

(Note: The collars and cuffs manufactured in this section predominantly utilize rib fabric. Additionally, a technique known as 'tipping' is employed to create striped designs, primarily knitted using Polyester yarn.)

[bookmark: _Toc143686082]6.0.4 Circular Knitting Section:
The Circular Knitting Section is equipped with advanced Circular Knitting Machines, enabling the production of various types of body fabric. This section is dedicated to creating fabric with different textures, patterns, and compositions, catering to the diverse requirements of the fashion industry.

[bookmark: _Toc143686083]6.0.5 Knitting Faults:
The knitting process is not without its challenges, and it is crucial to identify and rectify potential faults to maintain the desired quality standards. Some of the common knitting faults that may occur during the production process include:
· Barre or stripe patterns that appear uneven
· Press-off issues causing irregular fabric tension
· Miss stitches or dropped stitches disrupting the fabric structure
· Needle marks resulting from needle irregularities
· Sinker marks caused by issues with the sinker mechanism
· Oil stains that mar the fabric surface
· Crease marks or edge marks arising from folding or handling inconsistencies
· Holes that compromise the integrity of the fabric
· Excessive slubs, which are thick or lumpy areas in the fabric
· Spirituality, where the fabric exhibits an undesirable twisting effect
· Broken needles that hinder the knitting process
· Pinholes that weaken the fabric structure
· Tight courses affecting the fabric's elasticity and drape
· A missing yarn that leads to irregularities in the fabric's appearance and integrity

Efficiently addressing these knitting faults ensures the production of high-quality fabrics that meet the stringent standards of the industry. (Pappu, 2019)

[bookmark: _Toc143686084]6.0.6 GRIEGE BODY & RIB INSPECTIONS
[bookmark: _Toc143686085]Inspection:
The inspection stage entails a meticulous visual assessment to detect and identify any knitting faults present in the fabric. Specifically, the inspection process focuses on examining the quality of knitted collars and cuffs produced on the flat knitting machines.
Equipment Utilized:
a) Inspection machine (Calator Sweden)
b) Inspection Table

[bookmark: _Toc143686086]6.0.7 General Knitting Faults:
During the inspection, various knitting faults are observed and categorized for further analysis. Some of the commonly encountered faults include:
- H (Hole)
- OS (Oil stain)
- DS (Drop stitch)
- WD (Wrong Design)
- NL (Needle line)
- S (Stripe)
- TT (Thick & Thin yarn)
- S (Slubs)
- SM (Sinker Mark)
- WP (Wrong Ply), etc.




[bookmark: _Toc143686087]6.0.8 Four-Point System:
The Four Point System is utilized to assess the severity of defects observed during the inspection. This system assigns penalty points based on the size of the defect as follows:

Size of defect          Penalty
3 inches or less        1 point
over 3 but not over 6   2 points
Over 6 but not over 9   3 points
Over 9 inches           4 points

Acceptance Calculation:
To determine the acceptance of the fabric, the total points per 100 square yards are calculated using the formula:

(Total points counted) × (Actual width) × (Actual roll length)
--------------------------------------------------------------
                       100
(Sarkar, 2012)
[bookmark: _Toc143686088]6.0.9 Classification of Inspection Fabric:
- Less than 40 points: Class A
- 41-60 points: Class B
- 61-80 points: Class C
- 80 points and above: Reject

Acceptance Criteria:
Typically, any piece of fabric with 40 points or fewer faults per 100 square yards is deemed acceptable. However, for an entire roll of fabric, the average value should not exceed 18 points per 100 square yards. If the fabric surpasses 40 points per 100 square yards, it is recorded as "REJECT."
[bookmark: _Toc143686089]

6.2.0 SINGEING
Singeing:
Singeing is a crucial process aimed at eliminating fiber hairs that protrude through the fabric surface. This is achieved by subjecting the fabric to controlled exposure to hot flames in a gas-singeing machine.

[bookmark: _Toc143686090]6.2.1 Objectives:
The singeing process serves two primary objectives:

1. Achieving a Uniform and Smooth Fabric Surface:
The main objective of singeing is to attain a fabric surface that is uniform and free from unwanted hairiness. By selectively burning off the protruding fibers, the fabric surface becomes smoother, resulting in enhanced visual appeal and improved texture.

2. Ensuring Consistent Optical Reflectance Across the Fabric Surface:
In subsequent fabric wet processes, such as dyeing and printing, it is essential to maintain uniform optical reflectance throughout the fabric. Singeing plays a vital role in achieving this by creating a consistent surface texture that ensures even light reflection, contributing to uniform color absorption and appearance during subsequent treatments.

By effectively addressing these objectives, singeing significantly enhances the overall quality and aesthetic value of the fabric, making it more desirable in the textile industry.
[bookmark: _Toc143686091]

6.2.2 MERCERIZING PROCESS

Mercerizing:
Mercerizing is a physio-chemical process designed to enhance the properties of cotton fabric. It involves treating the fabric with a concentrated solution of caustic alkali, followed by controlled stretching and washing under specific conditions.

Objectives:
The mercerizing process serves several key objectives, including:

1. Increasing Luster of the Fabric:
One of the primaries aims of mercerizing is to enhance the fabric's luster, imparting a radiant and glossy appearance. The treatment alters the physical structure of the cotton fibers, resulting in improved light reflection and a more vibrant visual appeal.

2. Increasing the Strength of the Fabric:
Mercerization contributes to the reinforcement of the fabric's strength. By undergoing this process, the cotton fibers experience structural changes that enhance their tensile strength and overall durability. This ensures that the fabric can withstand various stresses and strains encountered during wear and laundering.

3. Improving Dimensional Stability:
Another advantage of mercerizing is the improvement in dimensional stability. The process helps minimize shrinkage and distortion in the fabric, ensuring it maintains its original shape and size even after repeated washings or exposure to moisture. This stability contributes to better garment fit and longevity.

4. Increasing Dye Absorbency:
Mercerization significantly enhances the fabric's dye absorbency, making it more receptive to colorants during subsequent dyeing processes. The modified fiber structure allows for deeper and more vibrant color penetration, resulting in improved color fastness and overall dye performance.

Mercerizing Process Faults:
While the mercerizing process offers numerous benefits, it is important to be aware of potential faults that may occur. Some common mercerizing process faults include:
[bookmark: _Toc143686092]
6.2.3 PRE-TREATMENT
[bookmark: _Toc143686093]Scouring:
Scouring is a vital process in textile production with several objectives. It involves the removal of fats, wax, impurities, natural nitrogenous coloring materials, dirt, dust, husk, broken seeds, protein, and leaves from the fabric. This removal is achieved through chemical treatment and oxidation. The primary goals of scouring are to enhance the fabric's absorbency, eliminate impurities, and achieve a pure and permanent white color.

[bookmark: _Toc143686094]Single-Stage Scouring-Bleaching:
The process steps for single-stage scouring-bleaching are as follows:
1. Water Bath Preparation:
   - Adequate water is filled in the bath to the required level.
2. Fabric Loading:
   - The fabric is loaded into the bath.
3. Circulation and Temperature Increase:
   - The fabric is circulated, and the temperature is raised to 60°C.
4. Additives Addition:
   - Anti-creasing agents, detergents, sequestering agents, and stabilizers are added to the bath.
5. Caustic Soda Addition:
   - Caustic soda is introduced to the bath.
6. Fabric Circulation:
   - The fabric is circulated in the bath.
7. Hydrogen Peroxide Addition:
   - Hydrogen peroxide (H2O2) is added to the bath.
8. Circulation and Elevated Temperature:
   - The fabric is continuously circulated for 25 minutes at 100°C.
9. Temperature Decrease:
   - The temperature is decreased to 80°C.
10. Rinse and Drain:
    - The fabric is rinsed and drained.
11. Detergent and H2O2 Killer Addition:
    - Detergent and H2O2 killer are added to the bath, and the temperature is raised to 80°C.
12. Continued Circulation:
    - The fabric is circulated for 10 minutes at 60°C.
13. Rinse and Drain:
    - The fabric is rinsed and drained.

Hot Wash for T/C:
For fabric containing T/C (polyester-cotton) blend, a hot wash is performed to remove waxes and fats and enhance the fabric's absorbency, particularly for dark shades.

Recipe:
1. Anti-creasing Agent: 1 g/L
2. Detergent: 1.5 g/L

Steps:
1. Water Bath Preparation:
   - Adequate water is filled in the bath to the required level.
2. Fabric Loading:
   - The fabric is loaded into the bath.
3. Circulation and Temperature Increase:
   - The fabric is circulated, and the temperature is raised to 60°C.
4. Additives Addition:
   - Anti-creasing agents and detergents are added to the bath.
5. Circulation and Temperature Maintenance:
   - The fabric is continuously circulated at elevated temperatures.



[bookmark: _Toc143686095]6.2.4 Enzyme Treatment:
Enzyme treatment is carried out when dead fibers or hairiness are present in the fabric. Its function is to attack the surface cellulose fibers and remove them, improving the fabric's surface quality. However, caution must be exercised as excessive enzyme treatment can be harmful to cellulose fabrics. Enzyme treatment can be applied before or after dyeing, depending on the desired outcome.

Recipe:
1. Acetic Acid: 0.1g/L (pH 4.5-5)
2. Novostone CR: 0.5-1%
3. Novolube JET: 0.3-0.5 g/L

Steps:
1. Water Bath Preparation:
   - Adequate water is filled in the bath to the required level.
2. Fabric Loading:
   - The fabric is loaded into the bath.
3. Circulation and Temperature Increase:
   - The fabric is circulated, and the temperature is raised to 55°C.
4. Additives Addition:
   - Acetic acid, Novostone CR, and Novolube JET are added to the bath.
5. Drain:
   - The bath is drained.
6. Hot Fill:
   - The fabric is subjected to a hot fill for 10 minutes at 75°C with Novolube JET.
7. Rinse and Drain:
   - The fabric is rinsed and drained.

By following these steps, the scouring and enzyme treatment processes effectively remove impurities, enhance fabric properties, and prepare the fabric for subsequent stages of textile production, such as dyeing. These processes contribute to the production of high-quality textiles with improved aesthetics, performance, and customer satisfaction.






[bookmark: _Toc143686096]6.2.5 DYEING PROCESS

[bookmark: _Toc143686097]6.2.6 Reactive Dyeing:
Reactive dyes are characterized by their anionic nature and solubility in water. They form strong covalent bonds with the textile fibers, resulting in excellent wet and light fastness properties. These dyes exhibit high substantivity, which refers to their affinity for the fabric. Reactive dyeing is typically conducted under alkaline conditions. Several factors influence the reactive dyeing process, including pH levels, temperature, concentration of electrolytes, time, and liquor ratio. These factors need to be carefully controlled to achieve desired dyeing outcomes and ensure optimal color fastness.

[bookmark: _Toc143686098]6.2.7 Polyester Dyeing:
For dyeing polyester, disperse dyes are commonly used. Disperse dyes are organic coloring substances that lack ionizing groups, making them less soluble in water. These dyes are specifically designed for hydrophobic textile materials like polyester. Disperse dyes possess non-ionic characteristics and exhibit insolubility in water. They offer good wet and light fastness properties. Acidic conditions are required for effective disperse dyeing. Key influencing factors in the disperse dyeing process include the pH of the bath (usually maintained between 4.5 and 5.5), temperature, the concentration of dispersing agent, and duration of the dyeing cycle.

[bookmark: _Toc143686099]6.2.8 Process Steps for Polyester Dyeing:
The following steps outline the process for dyeing polyester fabric:
1. Water Preparation:
   - Adequate water is filled in the dyeing bath to the required level.
2. Fabric Loading:
   - The fabric is loaded into the bath.
3. Temperature Increase and Fabric Circulation:
   - The temperature is raised to 40°C, and the fabric is circulated.
4. Additives Addition:
   - Acid buffer, dispersing agent, and anti-creasing agent are added to the bath.
5. Temperature Elevation:
   - The temperature is increased to 50°C.
6. Fabric Circulation and Dye Injection:
   - The fabric is continuously circulated, and the dye is injected into the bath.
7. Temperature Gradual Increase:
   - The temperature is raised to 90°C at a rate of 1.5°C per minute, then further increased to 130°C at a rate of 1°C per minute and maintained for 30 minutes.

8. Temperature Decrease:
   - The temperature is gradually decreased to 90°C at a rate of 0.75°C per minute and then further decreased to 78°C at a rate of 1°C per minute.
9. Rinse and Drain:
   - The fabric is rinsed and drained.
10. Mixed Fill and Reduction Clearing:
    - A mixed fill is prepared, and a reduction clearing agent is added to the bath.
11. Rinse at Elevated Temperature:
    - The fabric is rinsed at 80°C for 15 minutes and then drained.
12. Cold Fill and Rinse:
    - Cold water is filled, and the fabric is rinsed again.
13. Cold Fill, Detergent Addition, and Temperature Increase:
    - Cold water is filled, detergent is added, and the temperature is raised to 80°C. The fabric is continuously circulated for 10 minutes.
14. Rinse and Drain:
    - The fabric is rinsed and drained.

[bookmark: _Toc143686100]6.2.9 Whitening:
Whitening is a chemical treatment used to achieve the desired level of whiteness in fabrics through bleaching and optical brightening agent (OBA) treatment. Several factors influence the whitening process, including pH, temperature, and time.

Process Steps for Whitening:
The following steps outline the process for whitening:

1. Water Preparation:
   - Adequate water is filled in the whitening bath to the required level.
2. Fabric Loading:
   - The fabric is loaded into the bath.
3. Temperature Increase and Fabric Circulation:
   - The temperature is raised to 60°C, and the fabric is circulated.
4. Additives Addition:
   - Detergent, anti-creasing agent, and stabilizer are added to the bath.

5. Caustic Addition and Fabric Circulation:
   - Caustic is added to the bath, and the fabric is continuously circulated.
6. Hydrogen Peroxide Addition:
   - Hydrogen peroxide is introduced into the bath.
7. Optical Brightening Agent Addition and Fabric Circulation:
   - Uvitex 2b, an optical brightening agent, is added to the bath, and the fabric is circulated.
8. Glauber Salt Addition and Circulation:
   - Glauber salt is added to the bath, and the fabric is circulated for 5 minutes.
9. Temperature Increase and Maintenance:
   - The temperature is raised to 100°C and maintained for 60 minutes.
10. Temperature Decrease:
    - The temperature is decreased to 80°C.
11. Rinse and Drain:
    - The fabric is rinsed for 10 minutes and drained.
12. Hot Fill and Temperature Increase:
    - A hot fill is performed, raising the temperature to 80°C, and the fabric is continued to be circulated for 10 minutes.
13. Drain:
    - The bath is drained.
14. Mixed Water Fill, Acetic Acid Addition, and Temperature Increase:
    - A mixed water fill is prepared, acetic acid is added, and the temperature is raised to 60°C. The fabric is circulated for 10 minutes.
15. Rinse and Drain:
    - The fabric is rinsed and drained.

By carefully following these steps, the whitening process effectively achieves the desired level of whiteness in the fabric through bleaching and optical brightening agent treatment. Proper control of factors such as pH, temperature, and time ensures consistent and satisfactory results in the whitening process.
[bookmark: _Toc143686101]
6.3.0 Finishing:
After the dyeing process, knit fabric requires finishing. During dyeing, all knit fabrics are dyed in tubular form. However, based on the buyer's requirements, the knit fabric can be finished either in open form or tubular form. The finishing process involves specific machinery and equipment for each form of fabric.

[bookmark: _Toc143686102]6.3.1 For Tubular Form:
To finish knit fabric in tubular form, the following machines are required:
1. Hydro-extractor: This machine is used to remove excess water from the fabric.
2. De-watering: Its further aids in water removal from the fabric.
3. Dryer: The fabric is dried using a dryer.
4. Tubular Compactor: This machine compacts and smoothens the fabric in tubular form.

[bookmark: _Toc143686103]6.3.2 For Open Form:
To finish knit fabric in open form, the following machines are required:
1. Hydro-extractor: Excess water is extracted from the fabric using this machine.
2. De-watering: It aids in the removal of the remaining water from the fabric.
3. Dryer: The fabric is dried using a dryer.
4. Slitter: This machine slits the fabric into open form.
5. Stenter: The fabric is stretched and dried using a stenter machine.
6. Open compactor: It further compacts the fabric in open form.

[bookmark: _Toc143686104]6.3.3 For Collar & Cuff Finishing:
For the finishing of collars and cuffs, the following machines are required:
1. Hydro-extractor: Excess water is extracted from the fabric.
2. Softening Machine: This machine imparts softness to the collars and cuffs.
3. Dryer: The fabric is dried using a dryer.

[bookmark: _Toc143686105]6.3.4 Chemicals Used:
Different chemicals are used for different types of collars and cuffs. Some examples include:

TC Collars & Cuffs:
1. Softener (cationic & nonionic)
2. Additive
3. Stiffener
4. Acetic Acid to adjust pH

100% Cotton Fabric (Soft):
1. Softener
2. Additive
3. Acetic acid to adjust pH

100% Cotton Collars & Cuffs (Cross-linking):
1. Softener (cationic/nonionic)
2. Additive
3. Resin
4. Catalyst
5. Acetic acid to maintain pH


CVC Collars & Cuffs:
1. Softener (cationic & nonionic)
2. Additive
3. Stiffener
4. Acetic acid to maintain pH

[bookmark: _Toc143686106]6.3.5 Inspection:
Inspection is a crucial process of evaluating and accepting or rejecting the final finished fabric from the bulk. It involves a thorough observation to identify any visible faults in the fabric. The responsibilities during the inspection include conducting 100% fabric inspection, joint inspection with the buyer, problem rectification, and transferring the fabric to the store.

[bookmark: _Toc143686107]6.3.6 Equipment Used:
To aid in the inspection process, the following equipment is used:
a) Nazer Inspection machine from Pakistan
b) Verivide Daylight box

[bookmark: _Toc143686108]6.3.7 Faults:
Various faults are detected and identified during the final inspection of the fabric for the body. These faults are assigned penalty points according to a predefined legend. Some examples of detected faults include holes (H), oil stains (OS), chemical stains (CS), water spots (W), fly yarn (FY), yarn contamination (YC), white specks (WX), insect spots (IS), rub marks (R), dye stains (DS), dirt stains (D), rust stains (Rs), and more. The appearance of the fabric is also assessed for faults such as uneven shade (US), neps (N), crease marks (CR), patches (P), hairy appearance (HR), machine stoppage (MS), needle lines (N), barre marks (BR), crumple marks (CM), dead cotton (DC), bowing (BW), and variations in roll-to-roll and meter-to-meter measurements. (Beximco Textile and Apparels, 2023)

[bookmark: _Toc143686109]6.3.8 Four-Points System:
To determine the severity of defects, a four-points system is employed:
- Defects measuring 3 inches or less: 1 point
- Defects measuring over 3 inches but not exceeding 6 inches: 2 points
- Defects measuring over 6 inches but not exceeding 9 inches: 3 points
- Defects measuring over 9 inches: 4 points

[bookmark: _Toc143686110]6.3.9 Acceptance Calculation:
The acceptance of fabric is determined based on the total points per 100 square yards. The calculation is as follows:
Total points per 100 square yards = (Actual width / 36) x (Actual roll length) x (Actual points counted)

[bookmark: _Toc143686111]6.4.0 Classification of Inspection Knit Fabric:
The classification of inspected fabric is based on the points obtained:
- Less than 40 points: Classified as A
- 41-60 points: Classified as B
- 61-80 points: Classified as C
- 80 points and above Rejected

By implementing a thorough inspection process and adhering to the four-point system, fabric quality can be accurately assessed, and appropriate actions can be taken to ensure the delivery of defect-free products to customers.














[bookmark: _Toc143686112]6.4.1 Production Sequence of operation:
Knitting

Greige Inspection

Batch Preparation

White Processing

Pre-Treatment

Cotton Dyeing
Polyester Dyeing

Hydro Extracting


Dewatering

Drying

Compacting

Final Inspection

Finished store

((Knitting), 2023)Delivery in Garments

[bookmark: _Toc143686125]7 MIS Reporting
MIS, system has various and vital role Boosting Companies profitability, using the ERP based Software such as DATATEX, Microsoft Excel, Kandaree Apparel ERP Software, these Software Contributes directly to Enhancement and Efficiency of the Productivity of the Company, as all sort of Production related Data and even other departments being inputted To the ERP based server to enhance the productivity, minimizing manual calculation and Data entry, repetitive tasks etc. Management Information System enables, to have major Contribution in Companies Major Decision-Making Process, enhancing Data accuracy and to Minimize Data Duplication.
• Making Profitability work by order, plan and Actual production on Pre-Costing base of each      Month and compare with Finance Accounts.
• Order wise Garments RMG Pre vs Post Costing by order and Month closure Report.
• Compare the price Variances and make queries such as Difference of the price With Pre costing and Post costing if any issues are being found, report it to the Designated Department and ask for the reason for variance, and resolve the issue if any. (Ghosh, 2023)

[bookmark: _Toc143686126]8 Conclusion
[bookmark: _Toc135287966][bookmark: _Toc143086559][bookmark: _Toc143686127]I have concluded my 3-month internship tenure here at Beximco Textile Limited, and for this I have nothing but pure astonishment for the journey was truly riveting. The entire RMG sector while from afar might seem rudimentary in the sense as asking someone the process of how the industry moves, he/she might tell you the basics that we all presume of it might revolve or work but in hindsight the intricacies, complexities, details, and the flow of progress from each sector is a statement of overwhelmingness for the sheer awe that an individual receives when they first step foot into this industry. The opportunity was especially thrilling by being part of the pioneers in this industry who bought massive improvements to production process and the technology needed to assist to drive everything smoother and better.
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Throughouthisinternship,ShaikhAkibulIslamLimonshowedpersistentdedicationand

flexibility.Histhoroughmarketanalysisproducedvaluableinsightsthatguidedhisstrategic

recommendations.ThepotentialofLimoninhischosenfieldishighlightedbyhiscompetent

teamwork,goodcommunication,andcarefultimemanagement,alongwithhispersistent

optimism.
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wherealltheproductiondetailsarestoredinaserver.

Date Dept.:MISDepartment

(HeadOffice)

Activity:ImportedDatafromDATATEXandperformedMonthlyPrecostingand

PostcostingclosurereportandifthevariancesgapishighthenIhadtocallthe
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Bangladesh Export Import Company Limited

BEXIMCO
TEXTILES

May 18, 2023

Co Whom &t May Goncern

This is to certify that Mr. Shaikh Akibul Islam Limon, a BBA in MIS,
student of United International University, has successfully completed
3 (three) months long Internship program starting from February 19,
2023 till May 18, 2023 at MIS Department of Beximco Textiles &
Apparel Division.

During his Internship Program he worked under the guidance
of Mr. Sagor Chandra Ghosh, Sr. General Manager, MIS, Beximco
Textiles & Apparel Division. Upon completion of his Internship Program

he submitted a report.

We hope that the knowledge he had acquired from the Internship
program with us would greatly help him to adapt with the need and
challenges he will face in his future career. We wish him every success

for his future endeavors.

b

Khalid Shahrior
Sr. General Manager & Head of
Human Resources & Compliance

Registered Office Head Office & Factory
17, Dhanmondi R/A Beximco Industrial Park

Road 02, Dhaka 1205
Bangladesh

TEXTILES & APPAREL DIVISION

Sarabo, Kashimpur, Gazipur, Bangladesh
Phone : +88-02-8618220-7, 8611891-5
Fax : + 880-2-8610672, 7789164
Website: www.beximco.org
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