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Abstract— Tin containers form an indispensible category of 

packaging the goods. The fact becomes pronounced in case 

of food packaging techniques (powdered milk, soft drinks, 

fruit pulp, Beer packaging). Press tool is the single economic 

technology for the production of tin containers and the 

process requires lubrication of the contact area between the 

press tool punch-die and the raw material. The application of 

lubrication can be done in variety of ways. The paper deals 

with one of the kind lubricant application technique, the 

attachment to the press machine it-self and run by same 

power of the machine. The intention for the development was 

to reduce the human effort and time to apply the lubricant 

manually and the labor intensive production unit towards 

automation. Also the other purpose was to nullify occasions 

of frequent accidents to people handling the raw material tin 

sheets and labor over heads involved in. The development 

process was carried out and implemented at one of the well-

known companies of tin containers, KCC (KAIRA CAN 

CO.) Ltd, Kanjari, Dist.-Anand, Gujarat-India. 
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I. INTRODUCTION 

The non toxic, clean nature of tin plate makes it ideal for the 

food contact application and it is used to fabricate cans and 

tins (the containers used for the packaging of food products) 

for cheese, baby foods, fruit pulp, ghee, soft drinks etc. The 

excellent fabric-ability of tinplate (i.e. solderability), 

attractive appearance and corrosion resistance have led to a 

diversity of uses for gaskets in oil and air filters, astray in 

automobile industry. 

In food packaging industry, the tinplates used are 

lacquer coated for different purposes. Lacquer is Resin + 

Solvent. Different types of lacquer coating are: 

 GL (Gold Lacquer) for outside surface of can to 

improve aesthetic value and appealing appearance 

 CL (Copper Lacquer) for similar purpose to GL with 

economy 

 FL (Food Lacquer) for inside surface of the can for 

preservation of food 

 ARL (Acid Resistance Lacquer) for inside surface of 

can to be used for acidic nature of food 

 SRL (Sulpher Resistance Lacquer)  for similar purpose 

that of ARL 

During press work these coatings have possibility 

of getting pilled off. To prevent the same and also to 

lubricate the tooling (die set) of press tool, there must be an 

application of lubricant to tin sheets. 

KCC had practice to use wax for the said purpose 

almost till 1997. Also the application was made manually 

through wax bars indulging in huge labor over heads. With 

the development of printing technology Inkjet printers 

entered in the printing of Manufacturing date, Expiry date, 

batch number etc., at the bottom of the can. This printing 

was not of the acceptable quality with waxed components of 

can. The customers of KCC compelled the company to have 

an alternative lubricant which gets easily cleaned before the 

printing and non toxic in nature to food items stored in. 

After rigorous search company found an alternative 

in the name of Paraffin. Also the same technique was used 

by the company and that is the application of paraffin by 

sponge like material manually, again labor intensive process 

with all its cones intact.  This led to the problem of handling 

the tin strips (already cut on slitter- a machine that cuts the 

tin sheet in to strips) from which the upper and lower leads 

of can were produced on mechanical press machines. The 

handling became difficult due to the stick-slip phenomena 

due to paraffin at contact surfaces of two adjacent tin strips 

during handling of strips from lubricant application shop to 

press-tool shop. The slipping of strips over one another 

resulted in frequent accidents to the labor involved in 

handling of strips to press shop resulting in considerable 

amount of compensation yield on annual basis. 

The solution to avoid this problem was to find the 

means to eliminate labor intensive process of handling tin 

strips and call upon an automation, a long awaited aspect of 

the leading tin manufacturing firm. The liquid physical form 

of paraffin allowed the use of some automatic mechanism 

for its application to tin strips only at the time of feeding 

them to press. Also this would be helpful in reducing the 

labor overhead and huge compensatory monitory amount 

spared to accident affected employees.  

II. METHODOLOGY 

Here before we develop an automatic paraffin spraying 

mechanism as an attachment to a mechanical press (working 

on crank mechanism for stroke of punch), task was to enlist 

the minimum functional requirements of the attachment. 

A. Requirements of Attachment 

1) Intermittent or Non-continuous spraying 

As spraying is required for a fraction of stroke length to 

lubricate the surface being under process, continuous 

spraying may result in over-spraying of paraffin and 

adversely affect the cleanliness of workplace. Also wastage 

of paraffin may be of concern to costing department. 

2) Uniform Spraying 

Uniform spraying over the whole sheet ensures sufficient 

lubrication to prevent problem of lacquer pilling. 

3) Spraying only in the presence of sheet material 

When the sheet is not fed by the operator to the press 

machine, spray should not take place. Un-fulfillment of this 

requirement may again be a concern for cleaning and 

maintenance department. 
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B. Fulfillment of the Requirement 

The required functional needs of the attachment could be 

satisfied through special devices in its design. These special 

devices include cam operated roller follower valve, solenoid 

operated valve and proximity switches.  

1) Cam operated roller follower valve 

Cam fitted on the crankshaft of the mechanical press would 

operate the roller follower valve such that the bottom most 

position of the follower (or outermost profile of the cam) 

results in opening of the valve allowing the compressed air 

to flow through it, which intern would operate solenoid 

resulting in paraffin spray. 

2) Solenoid operated valve in conjunction with proximity 

switch: 

A proximity switch provided just below the sheet feeding 

bed with an opening in bed to sense the presence or absence 

of sheet strip, forms a part of the circuit letting the solenoid 

operate only in the presence of sheet strip on the feed bed.  

3) Functioning of paraffin spraying attachment: 

Paraffin spraying attachment fulfills all above stated 

requirements (fig-1). Different controls are provided in the 

attachment to control the air pressure in paraffin tank, air 

pressure in pipeline, quantity of paraffin for each spray. 

Operation of solenoid valves plays vital role in on-

off control of paraffin spraying and in control of quantity of 

paraffin spraying. A proximity switch provided in the circuit 

senses the metal strip on the feeding table and operates 

solenoid valve (fig-2). The 230-240 volts supply is stepped 

down to 24 volts by step down transformer to confine the 

voltage to operating range of proximity switch. The stepped 

down AC supply is converted to dc by rectifier placed in the 

circuit between transformer and proximity switch as it is the 

requirement of proximity switch. Upon sensing the metal 

strip, proximity switch converts NO (neutral open) to NC 

(neutral close). As circuit closes, signals from proximity 

switch are amplified by relay that converts 24 volts to 230 

volts which ultimately operates solenoid valves.  

Also the operation of cam operated roller follower 

valve controls on –off supply of pressurized air to paraffin 

tank and paraffin spray line connections. The simultaneous 

operation of solenoid valves and cam operated roller 

follower valve results in spraying of paraffin through 

spraying nozzle attached to the machine frame at 

appropriate location that will confirm required quality and 

location of spray (Fig-1). The complete spraying mechanism 

is attached at one side of mechanical press such that the cam 

which acts as the trigger for paraffin spray is attached to the 

extended crank shaft of the mechanical press. The risen 

dwell part of the cam geometry operates the roller type 

follower to allow the pressurized air only for a short period 

of time (1/4th of revolution of cam, see TABLE-1), just 

before the punch strikes the metal strip on the die. This 

would ensure timely, sufficient lubrication of the metal strip 

surface, avoiding considerable amount of handling of metal 

strips and accident prone occasions to labor involved in this 

process. 

 
Fig. 1: Paraffin Spraying Attachment 

 
Fig. 2: Circuit operating solenoid valve 

Element Parameters Sketch 

 

Cam 

-Base circle diameter= 100 mm 

-Revolution per minute = 150 

-Angle of dwell for close position of valve = 900 

-Angle of dwell for open position of valve - 900 

-Angle of ascent = angle of decent =900 

-lift = 10 mm  

 

Nozzle 

-Inlet diameter = 7.0 mm 

-Outlet diameter = 0.8 mm 

- Effective nozzle length = 25.0 mm 

- Over all nozzle length = 33.50 mm  
Table 1: Element and parameters with sketch

III. RESULTS AND CONCLUSION 

Installation and implementation of paraffin spraying 

attachment resulted in reduction of handling of tin metal 

strips and consequently the reduction in casual labor 

involved, making the manufacturing unit a step ahead in 

automation process. Also there was a reduction in accidents 

taking place during handling of the metal strips. The quality 

of lubricant application process was found to be satisfactory 

enough for the purpose it was intended. Shop floor found to 

be more clean and spacious due to elimination of lubricant 
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application shop, a highly labor intensive un-lean area of the 

unit. 
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