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Abstract— This paper describes a variety of fundamental 

research of Development of doctor blade assembly for 

rotogravure printing machine which the authors have 

recently performed. In flexible manufacturing industry 

Rotogravure Printing is not only popular but also very 

beneficial for printing huge quantity jobs. Now-a-days 

flexible packaging is a need in each and every segment as 

the demand is increasing on a fast pace and the market is 

being customer driven. To fulfil this need rotogravure 

printing machine is taken into consideration. Rotogravure 

printing machine has many variables for its optimum 

printing capability and superior quality. There are many sub 

systems/assemblies incorporated in the machine like Film 

tension control system, Auto registration control, Drying 

system, Solvent recovery system, Doctor Blade assembly, 

Gear drives. Out of all the systems and assemblies used 

Doctor Blade assembly is one of the most crucial parts that 

help in improving the printing quality of Rotogravure 

printing machine. At present doctor blade is adjusted 

manually over the printing cylinder. 
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I. INTRODUCTION 

A. Rotogravure Printing Process 

Rotogravure printing process can be understood by the 

printing mechanism given above. As shown in the above 

mechanism gravure printing mechanism consists of main 

five elements. Paper/substrate, Gravure cylinder, Impression 

roller, Doctor Blade and Ink. Gravure cylinder rotates in the 

ink fountain or ink Container. Doctor Blade removes 

excessive ink from the gravure cylinder, and paper passes in 

between the impression roller and gravure cylinder as shown 

in the figure. Image engraved on the gravure cylinder will be 

printed on the paper (As shown in the figure). 

 
Fig. 1: Rotogravure Printing Process Mechanism 

B. Doctor Blade 

The function of the doctor blade is to wipe ink from the 

surface of the plate cylinder, leaving ink in only the recessed 

wells. A great deal of research has been done on materials, 

angles, and designs for doctor blades. 

Several different materials are used for blades. The goal is to 

minimize blade wear and reduce heat generated by the 

rubbing of the blade against the turning cylinder. Plastic, 

stainless steel, bronze, and several other metals have been 

used with success. The most common blade material, 

however, is Swedish blue spring steel. Blades are usually 

between 0.006 inch and 0.007 inch thick. The blades must 

be relatively thin to reduce wear on the cylinder, but strong 

enough to wipe away ink. 

 
Fig. 2: Example of Doctor Blade 

II. LITERATURE REVIEW 

Ap, P.Tech., [1] gives complete understanding of the 

gravure printing process. In this paper author has given 

detailed information about structure of gravure cylinder, 

gravure drying system, doctor blade, its structure, types and 

mechanism, impression roller, its structure, types and 

mechanism, gravure press. 

Werner Straubinger, Nurnberg [2] investigates 

about a doctor arrangement for a rotaty intaglio printing 

machine comprises a doctor to remove excess ink from the 

plate cylinder. The doctor is in the form of the band which 

extends parallel to the axis of rotation of the plate cylinder 

against which it is pressed by a doctor bar. The doctor band 

is so flexible that it can be wound on and unwound about 

axis which extends transversely to its longitudinal direction 

and the doctor band is so mounted and guider at the doctor 

at the doctor bar that is displaceable relative to thereto in the 

longitudinal direction, the length of the doctor band being 

substantially greater than the axial length of the plate 

cylinder. 

Vivek Subramanian and Donovan Sung [3] has 

been investigated about Gravure as an Industrially Viable 

Process for Printed Electronics. In order for low-cost printed 

electronics to become ubiquitous, a suitable printing 

technique must be found. Gravure is a high-speed roll-to-roll 

printing technique which has many of the characteristics 
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necessary for an industrially viable process for printed 

electronics. In gravure printing, an engraved cylinder is 

submerged in an ink fountain and then rolled over a flexible 

substrate such as plastic or paper. A tightly pressed blade, 

called the doctor blade, wipes off excess ink from the non-

image areas of the cylinder surface before contact with the 

substrate. Gravure has the advantages of high throughput, 

long print runs, uniformity, and versatility. 

They explore the construction of a gravure printing 

system, including the design of a laboratory size printer and 

cylinder making techniques. Industrial best practices are 

presented along with techniques discovered in the 

laboratory. They discuss the choice of cylinder material, as 

well as different metrics for determining acceptable 

cylinders. Next, they compare four methods of patterning 

cylinders and discuss challenges in scaling to an industrial 

printing system. 

Donna Ariel Clark [4] has been investigated about 

Major Trends in Gravure Printed Electronics. Printing has 

become a mature industry, forcing printers to create new 

applications for their manufacturing process. One such 

application is printed electronics. The gravure printing 

process allows for incredible speed and exceptional quality 

for traditional graphic printing. Theoretically, this would be 

an ideal method for the commercial production of printed 

electronics. This study analyzes gravures capabilities to 

produce a uniform conductive ink line and what to expect in 

the future of gravure printed electronics. Printed line 

properties such as line widening and scalloped edges were 

determined to impede gravures ability to lay down a 

conductive ink line. Best results were achieved with high 

viscosity inks, high pressure, and a slow printing speed. Ink 

surface uniformity was also a problem due to ink dots 

created from the electromechanically engraved cells, thus 

increasing line resistance. In general, the gravure process 

needs to be substantially modified before a mass production 

of printed electronics can take place. Although it is unlikely 

that any specific printing process, will completely dominate 

the production of a single electronic product, gravure will be 

substantial portion of a hybrid electronic manufacturing 

process. Possible applications include low power devices, 

such as batteries or photovoltaic. 

Joel Emerson Neff [5] has been investigated about 

Investigation of the effects of process parameters on 

performance of gravure printed ITO on flexible substrates. 

Gravure printing is a conventional printing process used for 

printing graphics on products ranging from magazines and 

packaging to wallpaper and floor coverings. It is a versatile 

process that can be used to deposit a variety of fluid 

materials onto many different surfaces. It is also capable of 

very high speed deposition, with speeds up to 60 m/min 

being reported. Because of its versatility and high 

throughput capability, gravure is an attractive platform for 

the manufacture of devices composed of relatively thin 

layers of functional, electronic materials deposited onto 

flexible substrates. In many cases, these materials can be 

deposited in liquid form, in which case gravure printing can 

potentially be used. One such material that is commonly 

used is Indium Tin Oxide (ITO), a transparent, conducting 

ceramic material. It is commonly deposited onto flexible, 

transparent polyethylene terapthalate (PET) films that can be 

used in flexible displays, solar cells, and other devices 

requiring a transparent, conducting layer. 

III. CONCLUSION 

Many researchers have worked on different area related to 

doctor blade assembly for rotogravure printing machine 

which is shown in above literature review. Doctor blade 

assembly is the most crucial assembly in rotogravure 

printing machine. Doctor blade assembly is to be used in all 

colour units individually. I.e. if machine contains nine units 

for nine colours printing there will be nine doctor blade 

assemblies, one in each. Doctor blade assembly works as an 

excess colour removal from the engraved cylinder and to 

give the appropriate print. The main advantage of above 

research work is to reduction of labour and time of 

production, also improving quality thereby increasing 

productivity of the machine. 
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