Carding Machine
In 1748 Lewis Paul of Birmingham, England invented the hand driven carding machine.

The name card is derived from the Latin ‘Carduus’. It means thistle, the spiked fruit of which was used for plucking fibres apart in earlier time.

The proverbs of experts-

· “The card is the heart of the spinning mill”

· ‘Well-carded is half-spun’- demonstrate the immense significance of carding for the final result of the spinning operation. 

These proverbs demonstrate the immense significance of carding for the final result of the spinning operation. The importance of carding is still greater where new spinning systems are concerned. The considerable influence of the card on yarn quality arises from the very complex series of events in the process itself, and also from the pressure to adopt an extremely high production rate on economic ground. 

Carding is defined as the reduction of entangled mass of fibers to filmly web by working them between two closely spaced relatively moving surfaces clothed with sharp points. It is a preliminary process in spun yarn technology just after blow room process.

Tasks of carding machine: 

1. Opening to individualize the fibres.

2. Elimination of remaining impurities and dust.

3. Disentangling of neps.

4. Elimination of short fiber.

5. Fiber orientation or alignment.
6. Producing a uniform continuous strand called sliver.
7. Fibre blending
Different types of cards 

1. Revolving flat card:

Card designed for processing of relatively short fibres have flats circulating on an endless path. So they are referred as revolving flat cards.
2. Tandem card:

Tandem card consists of two individual cards joined together to make up a unit, in which the doffer of the first cards feeds fiber material to the taker-in of the second card. eg: Crosrol tandem card.
3. Super card:

Feature:

(a) Two or three taker-in instead of one.

(b) Cylinder speed up to 800 rpm.

(c) Increase of the operating width 1.5 m

(d) Production 250 kg/ hour.
Functional Zone of carding 

Generally there are four functional zone of carding:

a) Feeding Zone

b) Cleaning Zone

c) Carding Zone

d) Sliver formation Zone

Card feeding is of two types:

· Lap Feed (Conventional)

· Chute feed (Modern)

                          (a) Single chute feed system

                          (b) Double chute feed system

Advantages of lap feed system 

1. Linear density of the lap is very good and easier to maintain (uniformity).

2. The whole installation is very flexible.

3. The deviation of card output will be nill as laps can be rejected.

4. Autolevellers are not required, hence investment cost and maintenance cost is less.

Disadvantages of lap feed system 

Transportation of lap needs more manual efforts (more labour).

2. Lap run out is an additional source of fault, as it should be replaced by a new lap.

3. More good fiber loss during lap change.

4. More load on the taker-in as laps are heavily compressed.

Advantages of Chute feed system 

1. High performance of carding due to high degree of openness of feed web.

2. Labour requirement is less due to no lap transportation and lap change in cards.

3. This system eliminates additional burden on the taker-in to open the compressed lap.
4. Elimination of lap waste up to 3%. 

Disadvantages of chute feed system:

1. Flock feeding is the only solution for high production cards.

2. Linear density of the web to the card is not as good as lap.

3. Installation is not flexible.

4. Autoleveller is a must, hence investment cost and maintenance cost is more

Action that process in carding machine

Carding machine operates by performing several actions. Some important actions are discussed bellow-

1. Carding action: When the wire point of two closed surface are inclined o the opposite direction and fibre tuft weight is reduced by the relative notion of the two surface then the action is called carding action. Here the wire point works as point against point. Carding action occurs between cylinder and flat.

2. Stripping action: When the wire point of two closed surface are inclined to the opposite direction and both the surface rotate to the opposite direction then the action is called stripping action. Here the point works as point against back. Stripping action occurs between Taker-in and cylinder.

3. Doffing action: When the wire point between two closed surfaces are inclined to the same direction and both the surfaces rotate to the opposite direction then the action is called doffing action. As fibre transferred is occurred by this action as transfer action. Doffing action occurs between cylinder and doffer.
Basic elements of chute feed system 

1. Conveyer system.

2. Proper control of air pressure.

3. A mechanism to feed the material at uniform weight per unit length.

4. A delivery system to feed material to card feed rollers.

5. A sensing mechanism to keep a certain amount of material as reserve.

Carding machine 

Trutzschler carding machine:

Model: TC03, DK903, DK803, DK 760

Rieter carding machine:

Model: C60, C51, C50

Card clothing:
The main segments of carding machine are covered by card clothing. These are metal cloth with sharp wire. The main carding segments are taker-in, cylinder, doffer and flats.

Recent developments of carding machine: 

In 1748 Lewis Paul of Birmingham, England invented the hand driven carding machine. This carding machine has been added many values and developed for the requirement of spinners. The most recent developments are given below:

· Higher production rate up to 250 kg/hour

· Direct feeding system FBK : Chute feed

· Feed rate control system: CFD (CORRECTA FEED)

· Multiple licker-in system: 3 Licker-in

· Precision Flat Setting System PFS

· Precision Mote Knife Setting System PMS

· Aluminium flats without bolted connection

· Computer control with Touch Screen

· Electronic Flat Measuring System FLATCONTROL TC-FCT

· On-line nep counting with NEPCONTROL TC-NCT

· Waste quality measuring with WASTECONTROL TC-WCT

· Digitally controlled, maintenance-free servodrives
· Integrated Carding Grinding system: 

· IGS Tops

· IGS Classic

· Magnetic flat bar: MAGNA TOP

· Integrated and continuous suction system

· Larger can size: 1000X1200 mm

· Roller doffing system

GRINDING & ITS IMPORTANCE: 

There are three areas in any carding machine. These are: 
a) Opening & Cleaning area

b) Carding area

c) Sliver formation area

The main segments of carding machine are covered by card clothing. These are metal cloth with sharp wire. The wire looses its sharpness due to metal to metal or metal to fibre friction. That’s why it needs re-sharpening. The process of re- sharpening the card clothing wire is called GRINDING.  
The performance of card clothing reduces continuously with the processing of materials. The operating life of clothing expressed in terms of the total throughput of material. 

For the cylinder it normally lies between 300 tons to 600 tons, but it can be higher for some circumstances. The amount of fibre, type of fibre etc. could be the reason. 

Processing of fibres strongly wears down the teeth-they become rounded at the top and lose their aggressiveness. It results continuous increase in the nep content of the sliver.
The points must therefore be sharpened from time to time, in order to give a better shape to the edges by grinding them. Each grinding operation reduces the number of neps, but the level never returns to that prior to the preceding grind.







                                              Figure: NRE%-Production graph 

The deterioration in quality from one grinding interval to the next arises from the fact that the teeth are ground down to successively lower heights, the land at the teeth points become steadily larger, and softer metal layers are gradually exposed.

The interval is best selected in dependence upon the nep limit. The doffer clothing works much less than that of the cylinder works. That’s why it should be ground less frequently except when synthetic fibres are being processed.

The clothing on the Taker-in should not be ground. It should be renewed after a throughput of 100 tons to 200 tons.

The grinding tools: There are types of grinding tools are commonly in use.

These are:

1. The full-width grinding roller

2. The traversing grinding disc
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                               Figure:  The full-width Flat grinding roller

Different gauge (Settings) of the carding machine: 
	Setting points
	Distance (mm)
	Distance (thou)

	Taker-in to cylinder
	0.3
	12

	Taker-in to mote knife
	1
	40

	Cylinder to doffer
	0.175
	7

	Cylinder to flat
	0.3, 0.275, 0.25, 0.225, 0.225
	12, 11, 10, 9, 9

	Cylinder to stationary flat (back)
	0.6, 0.55, 0.5
	24,22,20

	Cylinder to stationary flat (front)
	0.45, 0.4
	18,16

	Doffer to detaching roller
	0.15
	6

	Detaching to cross roller
	0.125
	5

	Top delivery to bottom delivery roller
	0.25-0.3
	10-12

	Calendar rollers
	1.6
	64

	Cylinder to cylinder under casing
	0.9-1.2
	36-48

	Taker-in to taker-in under casing
	0.5
	20


Thou = 1/1000 inch
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