Yarn Manufacturing-I with Lab


Blow room
The section in where the supplied compressed fibre bales are turned into a uniform lap of particular length or small fibre tufts by opening cleaning, blending or mixing is called blow room section. It is the first section of spinning.

Objects of blow room: 

1. To open the baled fibers into small tufts which allow foreign matter to be separated from the fibers & prepare the material for easy carding.

2. To clean the fibers by removing the foreign matter as the waste.

3. To mix thoroughly the different component fibers of a mixing so as to give a homogeneous blending.

4. To form a compact & uniform sheet of fibers the lap. or

5. To feed blended material to the chute feed system.

Basic operations involved in the blow room:

i. Opening by the action of opposite spike

ii. Cleaning by the action of beater

iii. Dust removal by action of air current 

iv. Blending or Mixing

v. Formation of carding lap or even feed of the materials to the card by regulating action.

Deferent types of Opening device: 

a) Rollers

b) Drums

c) Quilted shaft
d) Multiple bladed beaters

e) Spiked lattice

f) Pluckers

g) Carding bar or plate

See also Figure and description (book W. Klein opening: Page 11)

Grid
Grids are segment-shaped device s under the opening assemblies and consist of several (or many) individual polygonal bars or blades (i.e. elements with edges) and together these form a trough. The grid encircles at least ¼, at most ¾ and usually 1/3 to ½ of the opening assembly.

The grid has a large influence on the cleaning effect via the section of the bars, the grasping effect of the edges of the polygonal bars; the setting angle of the bars relative to the opening elements; the width of the gaps between the bars; the overall surface area of the grid.
The elements of the grid: 

The following elements can be used in the grid:

a) Slotted sheets

b) Perforated sheet

c) Triangular section bars

d) Angle bars

e) Blades etc.
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They can be used individually or in combination, but slotted and perforated sheets which were formerly under cards. Modern grids are made up of triangular bars. They are robust, easy to manipulate and give a good cleaning effect.
Blades have been used as grid for a long time, almost always in combination with triangular section bars. Today, grids are made up of knife blades alone, without other elements types. 

Angle bars are somewhat less robust and tend to create blockage.

Grid adjustment:

The grid can be in one, two or three parts. Correspondingly, it can be adjusted only as a unit or in individual sections. Three basic adjustments are possible:

i. Distance of the complete grid to the beater grid;

ii. Width of the gaps between the bars (a=closed, b=opened)

iii. Setting angle relative to the beater envelope (c=aggressive, d=glancing)

It is seldom possible to make all three adjustments; the machine are generally so designed that only two adjustment types are possible.
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Basic Operation of Blow Room
                                      Opening and Cleaning

Opening: Opening is an important operation in spinning system. Opening is needed for carrying out the basic operation of spinning. The raw materials enter the spinning mil is highly pressed form to enable optimum transport and storage conditions. Thus, opening must precede the other basic operations.

Type of opening: Opening can be distinguished in two stages, as follows: 

i) Opening to flock- in the blow room.

ii)  Opening to fibres: in the card and OE spinning machine.
Two technological operations are included in opening. These are shown below: 

a) Opening out: In which the volume of the flock is increased but the number of the fibres remains constant, i.e. the specific density of the material is reduced.

b) Breaking apart: In which two or more flocks are formed from one flock without changing the specific density. 

Breaking apart is suffice for cleaning, but opening out is needed for blending and individualization. 

Intensity of Opening depends on the following factors: 

i) Raw material: Thickness of feed, density of feed, fibre coherence, fibre alignment, size of the flock in the feed.

ii) Machines or devices: Type of feed- loose or clamped; form of feeding device; type of opening device; type of clothing; point density of clothing; arrangement of pin, needles, teeth etc. , on the surface.

iii) Speed: Speed of the device; throughput speed of materials.

iv) Ambient conditions: Humidity, temperature.

Cleaning:

Cleaning is an important basic operation. It will become steadily more important. In cleaning, it is necessary to release the adhesion of impurities to the fibres & to give particles an opportunity to separate from the stock. This is achieved mostly by picking of flock out of the feed materials and by rapid acceleration of these flocks over a grid. Dirt dust, foreign matter & neps should be eliminated.
Cleaning points: 

There are several machines in blow room. Each machine is known as either as opening or as beating point. Beating or cleaning points are classified as major cleaning points and minor cleaning points.

This does not mean that minor cleaning points are not important. In fact they prepare the material readily for the major cleaning points to do a through job i.e. a minor point with its immediately following major point forms one unit.  

Major & minor cleaning points: Criton opener, porcupine opener, two or three bladed beaters, Krishner beater etc. are the major cleaning point of a conventional blow room line. In case of modern blow room line uniclean, uniflex, CVT1, CVT3 are the major cleaning points.

On the other hand hopper feeder, condenser dust case, pneumatic delivery boxes, scutchers etc. are regarded as minor cleaning points.

Factors influencing opening and cleaning: 

a) The size of dirt particles 

b) Type of opening device

c) Degree of opening device

d) Type of feed

e) Grid settings

f) Surface area of grid

g) Air flow rate through the grid

h) Condition of pre-opening

i) Thickness of the feed materials

j) Material through put

k) Space between grid bar and beaters.

Blending: 

Raw materials used in spinning mill are always inhomogeneous in their characteristics. In part, this is inevitable owing to the different cultivation conditions of natural fibres and different production conditions for synthetic fibres. It is done in order to influence the end product and the process. Blending is performed mainly in order to: 

a) Give the required characteristics to the end product, for example, blending of synthetic fibres with natural fibres produces the desired easy-care character.

b) Compensate for variations in the characteristics of the raw materials.

c) Hold down raw material cost

d) Influence favorably the behavior of the raw material during processing

e) Achieve effects by varying color, fibre characteristics and so on.

Types of blending:

i) Bale Mixing: before the blow room

ii) Flock blending: within the blow room

iii)   Lap blending: using scutchers

iv) Web blending: at ribbon lap machine or blending at drawframe

v) Sliver blending: at drawframe, the sliver-lap machine, or at the comber

vi) Fibre blending: at card or the OE spinning machine

vii) Roving blending: at the ring spinning machine
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Figure: Grid Adjustment 
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