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Abstract- Noodles are of the staple food consumed in many Asian countries .Instant noodles have become internationally 

recognized food and word wide consumption is one rise. Whenever, we think about noodles we remember our part experience 

where our mother making had been noodle (savage) by their hand in long strips and strings. Now in modern era we have 

proposed automation and giving relief to those hand practice making noodle by taking lot of efforts .we have “Design and 

Fabrication of Axial noodle making machine” this machine will help us to makes noodles and its similar product like pasta 

,akki savage with different diameter with greater quantity and accuracy with the underestimation of labor cost, space, time, 

effort and cotton of wastage. The proposed Noodles making machine will forced out work through the well-shaped dice in the 

axial direction by the extruder which held and rotates in barrel or cylinder. Here the work will produce parallel to base of 

machine hence its named “Axial Noodle making machine”. The working of this similar to the squeezing the toothpaste from 

paste pack. On the bed rock on this principle the dough will be squeezed chronologically by the extruder which rotates with 

uniform speed. This whole mechanism will be drive by the heavy duty D.C. Motor. The main feature of the proposed model is 

to start drawing work by feeding 400gm of dough which is itself a proof of its compactness. 

 

Keywords- Extruder, Selection Of Flour, DC Motor, SMPS Kit  & Timer Belt – Pulley Mechanism. 

I. INTRODUCTION 
 

Noodles is a term being used to designate product made 

from blend of flours,  the major component which is wheat 

flour and maida. Noodles is manufactured in different size, 

hollow as well as solid for different cooking methods.  

some are made for cooking and others are made for frying, 

the noodles proposed in this profile are for Instant 

usage.The noodles are a type of food made from unlearned 

dough which is rolled flat and cut, stretched and extruded 

into long strips and strings noodles can be refrigerated for 

short term storage dried and stored for future used as well 
as long term storage.  

 

Basically noodles appear as a handmade noodles prevail. 

Because they are easily prepared and can be cooked into 

various dishes such as Akki Noodles a specialty of 

Karnataka homemade noodles.  Due to improving the 

standard of living in the cities and the rapid urbanization 

taking place in the rural areas, consumption of those 

product is widely expected to go up steadily. Besides the 

boom in the food service sector including fast food chain 

has winded the demand potential for noodles. 

 
Domestically while proposed of fabrication noodles in this 

form of precise product ,It is important to consider quality 

factor such as oxidation  of dough with machine parts 

hence we decide to use SS346 material to avoids such 

problems further economic consideration compactness 

flexibility to produced similar product like pasta , swage 

by simply replacing the dice with the help of die locker 

mechanism ,these are the factors while a developing the 

model. In the tittle consideration a wrong selection 

machine may damage the quality and profitability of 

product.   
 

1. Market Potential: 

Ready to eat noodles are making a rich for itself based on 

the popularity for  being tasty,  nutritious and quick to 

make. Although many would differ with the marketing 

strategy of noodles on the ground of nutrition,  the market 

has never kept itself away from such promotional 

campaigns. 

 

Therefore price sensitivity plays a significant role in 

hindering the growth of noodles industry across the 

country.  most of the people in rural areas are on aware of 
the various brands that are available unless they see them 

at their local store.  hence lack of well-established 

distribution network act as a challenge of noodles market 

in India. 

 

2. Manufacturing Process:  

This area includes the following processes. 

2.1 Dough formation -  we can make satisfactory dough 

with the above blend only by using boiled water. we 

will find a gelatine form of the starch here, then mix the 

ingredients in the dough mixer for about 12 to 15 
minute.  

2.2 Extrusion- Then transfer the kneaded to the noodles 

making machine. From here we can produce extruded 
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material to desired shape and length. However, we  must 

use an appropriate type of die at the end of the container 
or cylinder.  Basically in this process the to is push 

toward the Welsh dies to excited through the die – locker 

in the form of well shaped product. 

2.3 Drying - now the moisture content of the product is 17 

%. The final stage is steaming. After proper steaming , 

we can get a quality product that has longer shelf life. 

The steamed and subsequently dried product has a 

moisture content of about 10%. 

 

3. Sequence of Operation Layout: 

In automatic noodle making machines,  Right  proportion 

of flour and water ratio is predefined for the machine 
before feeding to the mixing container. From a variety of 

noodle making machine this project proposed to present a 

new semi automatic noodle making machine with a real 

dimensional model. It is a simple switch control 

mechanism that operates complete design.  

 

These machine utilizes a simple mechanism compared to 

other machines, cheaper components, easily detachable 

and portable device. the following figure shows the basic 

block diagram of the sequence of operational layout which 

contains the several operations that is used to perform the  
actual product. 

 

 
Fig 1. A sequence of operational layout. 

 

From the above block diagram, firstly, prepared dough 

before starting the machine. Apply oil by hand  on the 
hopper internal surface for smooth feeding of raw material 

to the system.  

 

After then, start the machine & feed the dough through 

hopper, Extruder squeezes it pocket by pocket 

chronologically till the last pocket & then finally forced 

out through the well shaped dice in the well shaped & 

precise product. 

II. DESIGN CALCULATIONS 
 

1. Speed:  

In this aspect to maintain the speed of extruder by 

reducing the base rpm of DC motor with the help of timer 

– pulley belt mechanism.  

 

We have,    

Diameter of Smaller pulley (d) = 50 mm  
Diameter of main pulley  (D).  = 150 mm  

DC motor RPM  (N) = 100 RPM  

Main / extruder pulley Rpm (n) = ?  

 

Putting in std. Formula:  

 

N × d = n × D 

 

100 × 50 = n × 150     

(100 × 50) ÷ 150 = n   

 n = 33.33 ≈ 34 RPM 
 

From the above calculation speed of extruder is 34 rpm 

but practically it reduces due to inertia force develop by 

the dough inside the cylinder.  

 

2. Feed Zone: 

The geometry of the feed zone of the screw is given by the 

following data:  

Barrel diameter (Db} = 75 mm = 0.075 m 

Screw lead (5) = 36.5 mm = 0.036 m 

Number of flights (V) =1  

Flight width (WFLT) –3 mm = 0.003 m 
Channel width (Wc) = 37.5 mm = 0.0375 m 

Depth of feed zone (Hfz) = 18.5 mm = 0.0185 m  

Conveying efficiency (nf) = 0.35   

Screw speed N2 = 33  r. p. m.  

Bulk density of the polymer (P0} = 600 Kg/m3  

Helix angle ( 𝜑) =12°  

The solids conveying rate in the feed zone of the extruder 

can be calculated as,  

 

 
 

Therefore,  

 

G = 60 × 600 × 33 × 0.35 × ( 3.142)² × 0.0185 × ( 0.075 – 

0.0185) × 0.0375/ 0.0375 + 0.003 × sin(12 ) x cos (12 ) 

 

G = 36. 3570 kg/h 

 

Hence, from the above Calculation it is clear that, the 

machine will be capable to produce 36  kg produce in 1 
hour. However, it is theoretical output, it will be reduce 

further due to inertia forces arises during operation inside 

the cylinder. 
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3. Analysis of Flow: 

3.1 Drag Flow (Qd): 

 

 
 

Where,  

Screw diameter (Ds) = 74 mm = 0.074 m 

Screw Speed (N2) = 33r.p.m 

Channel Depth (Hcd) = 18.5 mm = 0.0185 m  

Helix angle (𝜑 ) = 120   

 

Therefore ,  

Qd = 1/2 x (13.142)² x (0.074)² x 33 x 0.0185  

X sin(12 ) x cos(12 ) 
Qd = 0.067118/ 2  

Qd = 0.0335 m³/s 

 

3.2 Pressure Flow (Qp): 

 

         (28) 
 

Where,  

Screw diameter (Ds) – 74 mm = 0.74 m 

Channel depth (Hcd) =18.5 mm = 0.0185 m  

Helix angle ( ) = 12°  

Fluid viscosity ( ) = 0.373 at 20⁰ 
Operation Pressure (Pa) =? 

Effective screw length (Lesl) = 300mm — 0.300 m 

 

But, the pressure distribution of the flow in the extruder is 
the total output obtained from the drag flow, back pressure 

flow and leakage.Assuming that there is no leakage  

 

 
 

 
                                                          (Crawford, 1998) 

 

When there is no pressure build up at the end of the 

extruder, any flow is due to drag and maximum flow rate 

Qmax can be obtained. The equation then can be reduced 

to only the drag term as follows.   

 

           (29) 
 

Therefore,  

Q = Q ( max) = ½ × ( 3.142)² × (0.074)² × 33 × 0.0185 × 

sin (12) × cos (12) 

= ½ × 9.87 × 5.476 × 10 ⁻³ × 33 × 0.0185 
Sin (12) × cos (12) 

Q = Q (max) = 0.0671/2 

= 0.03355 m³/s 
 

Similarly, when there is a high pressure drop at the end of 

the extruder the output of the extruder, Q becomes equal to 

zero (Q=0) and the maximum pressure is obtained from 

the equation.  

 

 
 

Hence,   

(31)   (Crawford 1998) 

 

But   

                  (32)   (Oswald, 2009) 

 

Where, m = consistency index = 2.00 x 104  n = power 

law index = 0.41   

 

The power law is usually represented as  = myn-l, where 

m is sometimes replaced by ‗k‘ or other letter (Michaeli, 

2003). The consistency index is said to include the 

temperature dependence of the viscosity whilst the power 

law index represents the shear thinning behavior of the 
polymer melt. ―The limits of thelaware zero (0) and 

infinity‖ (Osswald, 2009) Therefore,  

 

 
 

But,  

Shear rate for a quadratic cross section is given by  

Y = 6 Q / W ( flt) H² S (flt) 

Y = 6× 0.03355/ 0.02 × ( 0.0185)² 

Y = 0.2013 / 0.02 × ( 0.0185 ) ² 

Y = 29408 . 32ᵅ⁻¹ 
 

Therefore,  

h =  ( 2.00× 10⁴) ( 29408) ⁰‘⁴¹ ⁻¹ 
h =  46.19 pa.s 

 

Therefore ,  

Pa = 6 × 3.142 × 0.74 × 0.300 × 33 × 46.19 / 0.0185² × tan 

(12) 

Pa = 637.9289 / 0.0185² × tan (12) 

Pa = 0.8  Gpa 
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Therefore,  

 
 

= 3.142 × 0.74 × 0.0185² × sin ² (12) × 8 × 10¹² / 12 × 

46.19;  8 × 10⁷ / 0.300 

Qp = 0.3061 

 

3. Calculation for Compression Ratio: 

 

 
 

Where  

Channel depth in feed section = 18.5 mm 

Channel depth in metering section = 18.5 mm 

CR = 18.5 / 18.5 

CR =  1:1 
 

5. Calculation For Length/Diameter (L/D) Ratio: 

 

 
 

Where  

Screw Flighted length = 300 mm 

Screw Outside diameter = 74 mm 

L/D = 300/74  
L/D = 4:1 

 

6. Design of Screw Shaft: 

W = 0.40 KN 

= 0.40 x 103 N, 

 

L = 30 mm, 

x =  240 mm, 

T = 12.17 N/m = 1270 N/mm, 

dss = 74 mm 

 

A little consideration will show that the maximum bending 
moment acts on the shaft at both end of the shaft.Therefore 

maximum bending moment,  

 

M = 0.40  x 103 x 1.80  x 104 

M = 720000 

M = 7.2  x 105 N -mm 

 

7. Calculating  for Shaft Subjected to Combined 

Twisting Moment and Bending Moment:  

 

Let,  
T = Shear stress induced due to twisting moment, and   

b = Bending stress (tensile or compressive) induced due to 

bending moment.  

According to maximum shear stress theory, the maximum 

shear stress in the shaft,  
 

(7) 

 

Where 

 
 

Substituting values of  and  b into above equation 

 

 
 
Therefore  

= 16/ 3.142 × 38³ √ ( 7.2 × 10⁵)² + ( 12.17 )² 

𝜏𝑀𝑎𝑥 = 66.81 N/mm 

 

The expression  is known as equivalent 
twisting moment and is denoted by Te. The equivalent 

twisting moment may be defined as that twisting moment, 

which when acting alone, produces the same shear stress 

(T) as the actual twisting moment. By limiting the 

maximum shear stress {Tmax} equal to the allowable 

shear stress (T) for the material, the equation (7) may be 
written as  

 

. 
 

Therefore,  

Té = √ M² + T²  √ (7.2)² + ( 12.17)² 

 

Té= 14.14 × 10⁵ N/ mm² 

 

Now according to maximum normal stress theory, the 

maximum normal stress in the shaft,  
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The expression  is known as 
equivalent bending moment and is denoted by Me. The 

equivalent bending moment may be defined as that 
moment which when acting alone produces the same 

tensile or compressive stress (ab) as the actual bending 

moment. By limiting the maximum normal stress 

[ab(max)] equal to the allowable bending stress (ab); then 

the equation (iv) may be written as 

 

(11) 
 

Therefore  

 

Mé = ½ ( 7.2 × 10⁵) + √ ( 7.2 × 10⁵)² + (12.17)² 

Mé = ½ ( 7.2 × 10⁵) + √ 5.184 ×10 ¹¹ 

Mé= 720000 N/mm 

Mé = 7.2 × 10⁵ N/mm 

 

8. Calculating For The  Average Velocity (V):  

 

 
 

Average velocity of smaller sprocket (V1)  

V₁ = π D₁ N₁ / 60 = 3.142 x 0.05 x 100 / 60 

V₁ = 3.184 / 60 

V₁ = 0.2618 m/s 

 

Average velocity of bigger sprocket (V2)  

V₂ = π D₂ N₂ / 60 = 3.142 x 0.15 x 33 /60 

V₂ = 15.5529/ 60 

V₂ = 0.2592 m/s 

 

9. Design Calculation for Barrel: 

Calculating for the circumferential or hoop stress.  

 

Where; 

pb = Intensity of internal pressure = 2GPa.  

Internal diameter of the cylindrical shell {dcs) = 75 mm 
Length of the cylindrical shell (Lcs) = 300 mm 

Thickness of the cylindrical shell (tcs) = 3mm 

 

t1 = Circumferential or hoop stress for the material  

of the cylindrical shell,   

*total force acting on a longitudinal section of the shell  

= Intensity of pressure x projected area  

 = pbxdcs x Lcs.     

the total resisting force acting on the cylinder walls  

=  t1 x 2tcs x Lcs. (therefore of two sections).   

 
From equation (12), we have               

                             

Therefore,   

∅ ₁t = 2 x 10⁹ x 75 / 2 x 3 

=  1.5 x 10⁵ / 6 

∅ ₁t = 2.5 x 10¹⁰ mpa 

10. Power Requirement:  

 

 
 

III. FABRICATION FOR ANMM 
 

Fabrication of ANMM includes the following 

components:  

 

1. Dc Motor: 

 

 
Fig 2. DC Motors. 
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DC motor is the most important element of the ANMM . It  

drives the extruder through the timer belt Pulley 
mechanism. the driving mechanism contains motor, Pulley 

arrangement through the timer belt to drive the extruder 

rod which rotating inside the cylinder. Here, the motor DC 

motor is used which   is capable enough to take load as per 

the Calculation and drives the extruder.  

 

In  the proposed model the square gearbox type  DC motor 

is used which is capable to produce and lift 85 kg -cm 

pressure. This motor contains an inbuilt gearbox which is 

capable to reduce its base RPM which is 2300 RPM to the 

100 RPM. As per the calculation 12.17 N – M force will 

require to forced out the dough. 
 

2. Extruder : 

It acts as the heart of the machine it rotate with calculated 

speed that is 34rpm and forced out the work through dice 

it is fully made up of SS-346 material to avoid oxidation 

problem with dough and has length 300mm with extended 

end till the driven pulley and diameter 74mm to maintain 

allowances of ½ mm between extruder and cylinder wall 

resulting to not bypass pressure in backward direction.  

 

 
Fig 3.  Extruder. 

 

3. Cylinder/Barrel: 

 

 
Fig 4. Cylinder/Barrel. 

 

It is the simple type of cylinder which is closed at one end 

and contains external thread on the other end to Mount the 

well shaped dice with die – locker.   

It is made up of stainless Steel (SS 346) which is a strong 

enough to withstand the load and non corrosive in nature. 

The extruder rotates  inside  the cylinder in such a manner 

that both (cylinder and extruder) having clearances as 

minimum as between them two not bypass the pressure 

developed inside the cylinder. 

 

4. Hopper: 
The first stage of noodle making where the dough is 

primarily feed to the extruder then after it will be pushes 

towards the shaping dice. Hopper is the important 

component of the which allows the primary feeding to the 

whole mechanism. It is the pipe shape metallic 

arrangement having different diameter on both end , one 

of which reduces chronologically from other.  

 

It is made up of stainless steel (ss-346) material & 

mounted on the cylinder  at the starting extruder in such a 

way that it would capable to supply raw material to the 

whole area of extruder. 
 

 
Fig 5. Hopper. 

 

5.Timer Belt & Pulley: 

The whole mechanism drives by the DC motor through the 

timer – pulley – belt power transmission mechanism. 

Here, the main purpose of timer belt is to reduce/prevent 

the slippage phenomenon, whereas pulleys with different 
diameter used to reduce RPM from 100 to 34. Smaller 

pulley engaged with the motor output shaft & bigger one 

is engaged with the extruder & drives the extruder to 

forced out the product through the well shaped dice.  

 

 
Fig 6. Timer Belt & Pulley. 

 

6. Dice With Die – Locker: 

Dice is the set of circular plate having the holes of 

different shape and diameter etc. It is the metallic circular 

dice which contain number of holes in it and should be 

replaced by with the help of die - locker mechanism. Die- 

locker mechanism is nothing but the circular object which 

contains internal thread and should be e capable to Mount 

on cylinder external thread. Here,  it is more important that 
it should be stronger because the extruder pushes the 

pressurized dough towards the dice and die - locker has 

capable to hold and lock the dice and remain fix with 

cylinder. 
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Fig 7. Dice With Die – Locker. 

 

IV. 3- D MODEL OF ANMM 
 

 
Fig 8. 3- D Model of ANMM. 

 

V. SCOPE OF FUTURE WORK 
 

The proposed model of axial noodle making machine not 

only limited to produce one product but it will be capable 
to produce similar product like pasta with various shape 

and other products. A lot of future work can be done to 

increase the functionality of the base machine by 

researching the decreasing serving time and decreasing the 

size and weight of machine.  

 

The machine will undergoes to produce similar varieties 

by undergoing the small modification by investigating 

certain issues related to base machine and demand 

accordingly. Adding a new flavors to the also proposed 

addition, as well as introducing a more user friendly 

interface the user and machine.   
 

VI. CONCLUSION 
 

The present study revealed that noodle could be made 

using different wheat milled product which are 

economically and also have beneficial national application 
and more consumption through a urban as well as the rural 

areas demands the machine that satisfied the requirement 

such as the compact designed, portable and operated by 

single person is need of hour now a days as domestic 

appliance in the market. There are different types of 

manual operated semi-automatic and automatic noodle 

making machine are available in the market. All the 

machine have its advantages and disadvantages to each 

other manual operated machine need higher pressure and 
multiple people to handle machine. In automatic noodle 

making machine right proportion of floor and water ratio 

is predefined for the machine before feeding to the mixing 

container.  
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