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Abstract— Now-a-days in industries, during machining 

operations huge amount of cutting oil is wasted. The large 

amount of metal chips are produced while different processes 

such as gear manufacturing, Fastener manufacturing, spring 

manufacturing, gun drilling, CNC machines, and auto 

Components. This metal chips contains cutting oil within it.  

So it is necessary to separate this cutting oil from the metal 

chips for numbers of reasons like to achieve complete oil 

recovery, to reduce oil consumption, to save the cost of oil, to 

reduce pollution & environmental impact. Hence, our aim is 

to developing a machine which abstract the oil from the metal 

chips which is generated from different. 
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I. INTRODUCTION 

Cutting fluids are used in metal machining for verity of 

reasons such as improving tool life, reducing work piece 

thermal deformation, improving surface finish and flushing 

away chips from the cutting zone. The primary functions of 

cutting fluids in machining are lubricating the cutting process 

primarily at low cutting speed, cooling the Work piece 

primarily at high cutting speed, flushing chips away from the 

cutting zone. During continues machining operations too 

much metal chips created and with chips more amount of 

cutting oil is wasted.  due to high wastage of cutting oil in 

chips, industries results in loss of money, loss of time and 

extra waste of expensive cutting oil too. Cutting oil must be 

recycle otherwise there is a loss of money and it’s also 

harmful for environment .In today’s, the mechanism used for 

reusing the cutting oil is costly and it’s not economical. Also 

it has limitations so we need to improve the method of 

removing cutting oil from the metal chips. Therefore it’s 

essential to find such a technique which is feasible, 

economical & also consuming less time. To design and 

construct a machine which separate the cutting oil from the 

metal chips, also maximum oil can be recovered than present 

mechanisms in a minimum time and economical.  

II. LITERATURE REVIEW 

A. Centrifugal Chip Separator Including Removable Blade, 

Russell D. Dudley [1] 

A centrifugal device for separating lubricating or other fluid 

from fluid impregnated scrap, metal shavings or the like, 

includes a separator bowl disposed within the centrifuge 

device and a drive mechanism for rotating the separator bowl. 

Processed through the centrifugal device. A slotted clamp 

plate calmingly secures the bottom flanges to the bowl 

bottom to securely retain the blades in place. 

B. Centrifuge for Removing Liquid Media Adhering to 

Chips, Turnings, Borings, or the Like, Lothar Weininger, 

Alois Miiller [2] 

A centrifuge for removing liquid media adhering to chips, 

turnings, borings or the like. The centrifuge is supplied from 

above, includes a rotatable sieve drum having its own drive 

system and an inlet for the material which is to be processed. 

A distributing plate is rotatable and reciprocally mounted 

within the sieve drum coaxially therewith and in radially 

spaced relationship thereto.  

C. Method and Apparatus for Reclaiming used Working 

Fluid, Nagoya [3] 

When the used working fluid flows through a circulating path 

in the device, only the cutting chips are passed through the 

mesh opening together with a portion of a medium liquid 

while the abrasive grains are circulated in the circulating pat 

with the rest of the liquid without deposition on the films. 

III. RESEARCH OUTCOME AND OBJECTIVE 

To design a machine from which maximum cutting oil can be 

reused from metal chips in less time. Separate cutting oil from 

the chips by using the general concept of centrifugal motion. 

It applies centrifugal motion during the operation and by this 

force cutting oil separates from chips and oil will be reused 

and chips will be recycled. 

IV. DESIGN METHODOLOGY 

A. Components Required 

Cylindrical pipe, Inner drum, motor, outer shield, absorber, 

top shield, oil seal, nozzle, base, spindle. 

B. Material Required 

Martial can be selected SS304 for long life however any other 

carbon steel material also can be preferred with the pain 

system. Material need to be selected such a way to avoid any 

corrosion. Fiber steel can also be used according to the 

applications. 

 
Fig. 1: Proposed model of oil separation machine 

 
Fig. 2: Oil Separation Machine 

Designing a model for recycling and reusing the 

cutting oil from various machines using the centrifugal 

motion. The concept of mechanism works on simple principle 

of spinning operation in washing machine. In a washing 

machine, there is spinning operation in which water separates 

from cloths, same like that concept we are designing 

mechanism which separates cutting oil from the metal chips. 
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C. Construction 

As shown in figure, Machine is mounted on a base. Tub cover 

is fixed and tub is portable which is installed at the time of 

use. Mid sheet is introduce at the base of the tub. Motor is 

placed below it. Tub is connected to the shaft by means of 

shaft so that tub is rotated and produce the centrifugal motion. 

The separated cutting oil is collected in the bucket and it’s 

ready for reuse.   

 
Fig. 3: Design of outer shield 

 

 
Fig. 4: Design of inner drum 

D. Component Specification 

Inner drum Height 40cm 

Inner drum diameter 50cm 

Hole size radius inner drum 0.05cm 

Outside shield height 90cm 

Outside shield diameter 70cm 

Base plate size 70 * 70 cm 

(2HP) Motor velocity 1400rpm 

Table 1: Component Specification 

E. Working Process 

As shown in the figure, this is a design of our mechanism in 

which drum is connected to shaft and it’s directly connected 

to the motor. When motor runs at desired speed drum rotates 

and centrifugal motion generated. This centrifugal motion 

causes the metal chips to throw the cutting oil out of it due to 

application of heavy force. And by this heavy force cutting 

oil is separated from metal  

 Applications Gear Mfg, Fastener Mfg., Spring Mfg., Gun 

DrillingCNC Machines, Auto Components  

 Advantages Portable, Low cost, Highly effective, Low 

weight, Easy assembly, Low maintenance 

F. Making, Testing & Verification of Model 

First collected Raw material which are needed for making the 

machine. Now the second step is to assemble all material 

according to the design by doing various manufacturing 

process like Welding, Cutting etc. Now our model is ready 

for the use so the next step testing of our machine. Testing of 

our machine has carried out at Automate Engineers, Surat. 

We have done experimental process and finding the result of 

our machine If the 5kg of chips is loaded in machine then it 

consume 32 kW units of power for running the motor. From 

1 kg of metal chips approximately 200ml of oil is recovered 

within 2-3mins by using our machine. The calculations 

clearly show that how beneficial our product is found for 

industries. While testing a machine, we found that it's 

produced vibrations at high speed. Due to heavy vibration, 

machine gets affected and not gives desired output .So it is 

necessary to reduce vibrations as much as possible. We have 

to find the solutions that lessen the chances of damage of 

machine due to impact of   the vibrations. To avoid the effect 

of vibration research work is carried out by us. Form the 

research we get two optimum solutions so we implement it in 

our mode. We had done two changes in machine. First one is 

to use the absorber and fixed the base plate with the help of 

screws. Second one is to use roller at inner-upper side of a 

metal shield to avoid damages in machine. Finally, we have 

successfully tested our machine. We get our desired result. 

Our machine is working completely as per expectations we 

have also attached the certificate that we get from Automate 

Engineers 

G. Calculation of Wastage 

Daily wastage: 250-310 ₹ (As per current industrial situation 

per day approx. 3 liter of cutting oil is wasted, considering the 

price of oil which is 90-100 ₹, there is wastage of 270-300 ₹ 

perday.) Monthly Wastage: 8000-9100 ₹ (Considering daily 

wastage of 270-300 ₹, correspondingly monthly wastage 

costs up to 8100-9000 ₹.) Yearly Wastage: 8650-109600 ₹ 

(According to the monthly wastage of 8100-9000 ₹, the 

yearly wastage becomes 98550-109500 ₹.) 

V. RESULT 

 Complete oil recovery is achieved by the use of this 

machine. 

 Improved product finish. 

 Save over 5000liters oil per month. 

 Substantial savings on cost of oil 

 Reduced pollution & Environmental impact 

VI. CONCLUSION  

We have designed a machine which separates the cutting oil 

from metal chips and reuse the cutting oil in various 

mechanical operations and chips shall be recycled. We have 

made such a mechanism through which maximum cutting oil 

from the metal chips can be recovered in simple manner than 

present mechanisms in very less time. Mechanisms that are 

currently in use are found to be very time consuming which 

results in some time delay to recollect the oil from the metal 

chips. Our mechanism is very easy to operate and less time 

consuming and also cost effective because of its simple 

design with easy arrangement of components so that we can 

easily collect the oil from chips and reuse it. This machine 

can be used in all small and medium scale industries for Re-

using of cutting oil. Re-using of cutting oil is a beneficial for 

all manufacturing units and industries. Because the cost of 

cutting oil is increasing and yearly savings from the cutting 

oil can be used for the maintenance for the particular 

machines. 
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