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INTRODUCTION

The pad printing 
technician requires 
specialized training 
that allows him to 
control and solve 
the problems of 
this simple printing 
system.

Experience and applied 
logic will be the printer's 

best allies, if we also 
have the adequate 

means, we will be on 
the way to achieving 

high levels of efficiency 
and quality.

In the final part of this article 
you will be able to see the 
phases involved in the prin-
ting process, from when the 
image or graphic is edited, 
until the final printing and 
drying phase (5. Phases of 
the printing process).

1.1  INTRODUCTION TO PAD PRINTING

The objective of this article is to provide the technician with a 
quick reference and learning tool to help him understand the 
main parts of this process, and thus be able to control and 
apply it correctly.
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Its main advantages are:

THE ABILITY 
TO PRINT ON 
IRREGULAR 

SURFACES TO THE 
LIMIT OF THE 

FORMS

ALLOWS PRINTING 
ON DIFFERENT 

TYPES OF 
MATERIAL

ALLOWS 
PRINTING OF 

IMAGES AND FINE 
DETAILS

IT IS AN 
ECONOMICAL 

PRINTING PROCESS, 
WITH LOW INK 
CONSUMPTION

QUICK 
PROCEDURE AND 

EASY INTEGRATION 
IN AUTOMATIC 

LINES

Pad printing is an indirect printing process that transfers the 
ink collected from an engraved plate through a silicone pad to 
any object regardless of its nature and shape.

It is intended for printing or decorating flat, irregular, concave, 
convex, rough surfaces and of a diverse nature such as plastics, 
wood, glass, metal, etc.

1.2  DEFINITION AND CONCEPT
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Appliances /
white goods

Pad printing is considered is considered a versatile system due to its 
adaptability to shapes, its wide field of application makes it unique, 
allowing countless applications in the printing and decorating of 
electronic and electrical components, toys, advertising items, packa-
ging, cosmetics, household appliances, spectacle frames, clocks, 
ceramics and an endless number of objects.

1.3  VERSATILITY AND 
ADAPTABILITY TO SHAPES

Electrical 
components

Cosmetics

Automotive

Various 
industrial 
object

Let's see some examples:
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COMPONENTS OF 
THE PRINTING SYSTEM

 
Its function is to collect the ink from the engraving in the form 
of an image and transport it on the surface of the piece to be 
decorated. Due to its shape and hardness, it adapts perfectly to 
the geometry of the object, providing impressions of extraordi-
nary sharpness even on very small pieces and reduced printing 
formats. Its variables are form, hardness and size.

 
Ink is used as a colored medium for printing, it gives color and strength to the 
image transferred from the cliché. The pad printing ink is formulated to allow 
adherence to a multitude of media such as plastics, metals, ceramics, glass, etc.

The print can be one-color or multi-color and allows the decoration 
of objects where other printing systems are completely inoperative.

Depending on the nature or type of material, one series or another 
of ink is used. Its main variables are viscosity and color.
The ink requires a drying phase that can be natural 
or forced by heat devices.

 
The pad printing plate is the medium where the image to be reprodu-
ced is recorded. To get quality prints, it is essential to correctly pro-
cess the plate. There are several models and their variables are the 
depth of the engraving and the type of screen used. The engraved 
plate is called "cliché".

 
It is in charge of automatically and repetitively carrying out the prin-
ting cycle. It works cyclically and produces a print for each ink intake.

The machine uses a silicone pad to collect the ink from a plate with 
an image engraved in low relief, to later transport it and transfer it by 
contact to any object, regardless of its nature and form.

Standard machines are manufactured, where the operator is in char-
ge of loading and unloading the part and also automatic lines, where 
loading and unloading occurs
automatically.

2.1  THE PAD

2.2  THE PLATE (CLICHÉ)

2.3  THE PAD PRINTING INK

2.4  THE MACHINE
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We call transfer of ink to the part of the process 
that takes place from when the pad collects the 
ink from the engraving, until it is partially or total-
ly transferred to the surface of the piece through 
contact.

The transfer of ink only lasts a few 
seconds and it produces a series of 
really interesting physical phenome-
na that we must know and under-
stand perfectly.

But there are also other important factors that we must have controlled 
and keep in perfect functionality and that are easier to control.

BASIC CONCEPTS 
OF PAD PRINTING

3.1   INK CONTROL

Mastering this simple 
printing procedure 
will depend largely 
on the knowled-
ge of the elements 
that compose it and 
on the experience 
acquired over time. 
As in other printing 
systems, the ability 
and analytical capa-
city of the printer are 
an essential part of 
this trade.

To understand its opera-
tion, we will first know the 
elements that compose the 
printing system and the rela-
tionship, cause effect, that 
occurs between them. And 
second, we will analyze the 
behavior of the ink, which is 
the most important variable 
in the system, the influence 
that environmental condi-
tions have on it and espe-
cially the control of the ink 
during the print run.

We will not take long to see how a defecti-
ve print can be caused by different rea-
sons, but also that most of them come 
from the problems produced in the control 
of the ink, and the environmental condi-
tions of temperature and humidity in our 
workshop. In other words, we will learn to 
detect and correct problems, sometimes 
through our experience and others throu-
gh analysis and logical discarding of their 
causes.

BUT DO NOT BE AFRAID, THE PROCESS 
IS VERY SIMPLE AND PREDICTABLE!

If necessary, we will have to be able to quickly detect problems and apply 
the appropriate corrective measures. We must distinguish the origin of the error 

in order to avoid loss of time and problems that will negatively result 
in quality and productivity.

The speed 
of the printing 
cycle

The treatment 
of the pieces

The cleaning 
of work 
areas

The operating 
status of the 
machines

The correct 
treatment of 
the printing 
elements

3.2  PRINTING CYCLE
THE TRANSFER OF INK

We will start with a fundamental concept that will allow us to communicate 
properly and better understand the procedure: 

THE TRANSFER OF INK
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3.3  OPERATING DIAGRAM

1 2 3 4

The quality 
of the ink

• During this journey and in just a few seconds, the ink collected by the engraving pad acquires 
 the necessary stickiness for its correct transfer on the support. 
 This is produced by the evaporation of the solvents contained in the ink. (Figure 2)

• The optimal transfer of ink, the quality of printing 
 and its maintenance over time depend directly on:

The pad 
begins 
its journey 
to the plate 
to collect the 
etching ink 

Path and 
transport of 
the pad loaded 
with ink from 
the engraving 
to the part

The pad 
lowers and 
touches the part, 
totally or partially 
releasing 
the ink

The pad 
lowers and 
touches the 
plate collecting 
the ink from 
the engraving

Sequence (Figure 1)

The thinners used 
in the preparation 
of the ink 
(fast, slow, etc.)

The viscosity 
or degree 
of dilution 
of the ink

The machine 
speed 
or duty 
cycle
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B

A

D

C

In the rest state, the pad 
is located on the piece 
and the inkcup covers 
the engraving with ink.

The cycle starts and 
the pad is moved to collect 
the etching ink.

The speed of the pad 
throughout the entire
route is decisive for 
the transfer of the ink.

The pad collects the ink from 
the engraving and is placed 
on the part. During this journey 
and due to the evaporation of 
the solvents, the ink acquires 
the ideal viscosity point for the 
discharge 
of the pad.

There is a slight 
variation in the 
viscosity of the ink.

The pad comes into 
contact with the surface of 
the part and releases the ink.

SEQUENCE OF THE PRINTING CYCLE 
THE TRANSFER OF INK
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FOTOLITHS
Originals to print

Pre-printing phase (2 options)
 1. Outsourced 
 photomechanical service
2. Own elaboration of photoliths

Plate engraving phase (2 options)
 1. Outsourced service 
2. Own production of engravings
 In this case the client needs a photoexposure 
 and laboratory products

PHOTOEXPOSURE
For plate engraving

INKS AND 
PRODUCTS

PAD PRINTING 
MACHINE

DRYING SYSTEMS PRINTED 
OBJECTS

RAW PLATE
AND AUXILIARY PRODUCTS

ENGRAVED PLATE
(CLICHÉ)

PHASES OF THE PRINTING PROCESS

For the preparation of the graphics it is necessary to have a vector file (preferably graphic: .Ai 
.Eps .Cdr… technical: .Dxf .Dwg… or .Pdf files containing workable graphics). 

Failing this, you can use a high resolution image (.jpeg .png ...) which will be processed and / or 
reconstructed depending on your needs. 

The graphics can be in one color or in several. Proceed by paging the graphics on the correct 
format and “printing” the film or using an imaging unit (in this case the film is called a photolith) 
or another suitable printer.

To obtain a cliché it is essential to have a film, thanks to which the plate will 
be exposed, which once engraved will be called cliché.

5.1  PRE-PRINTING

5.2  PLATE ENGRAVING

5.3  PRINT AND DRYING

GRAPHIC CREATION
of the subject to be reproduced in print
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6.1   PRINCIPLE OF OPERATION OF THE HERMETIC INKCUP

6.2   THE ADVANTAGES OF THE HERMETIC INKCUP

 INK SAVINGS GREATER THAN 50%
 THE EMANATION OF SOLVENTS IS REDUCED BY 95%
 QUICK COLOR CHANGES
 QUICK START OF THE MACHINE
 QUICK CHANGE OF THE CLICHÉ
 THE INK IS PROTECTED FROM DUST AND MOISTURE
 MORE STABLE INK VISCOSITY
 KEEP THE WORK ENVIRONMENT CLEAN AND HEALTHY
 NO BLADES ARE USED
 DURATION OF THE PLATES FOUR TIMES LONGER
 WITH THIS SYSTEM, THE DISADVANTAGES OF THE OPEN INKCUP ARE ELIMINATED

 scratching and premature cliché waste, preparation and revision of blades, 
 and especially problems in the control and maintenance of the ink

CLOSED INK BODY

PLUG

INK TANK

CERAMIC RING (SCRAPER)

PLATE

MAGNET

In the open inkcup system 
the ink and its solvents are 
in contact with the air (envi-
ronment), the molecules that 
compose the solvents diffuse 
into the atmosphere and few 
return to the surface of the 
liquid and reintegrate into it.

With the hermetic inkcup, 
the solvent evaporates 
causing an increase in its 
viscosity that is directly 
proportional to the boiling 
speed of the solvent and 
the ambient temperature 
inside the inkcup.

The molecules that go to the vapor 
state cannot escape and some of 
them will be attracted again by the 
molecules of the liquid by condensa-
tion, the saturation inside the inkcup 
will take place when as many particles 
per second are condensed as those 
that evaporate in the same time.

The closed inkcup system offers unbeatable advantages in some applications, allowing the ink to be 
kept inside the inkcups for days without “needing to replace it” (except for two-component ink), and 
the one-component ink can be reused once it is finished. 

The work this is due to the fact that the inkcup preserves it from dust and other foreign particles, 
keeping the ink in good condition.

THE HERMETIC INKCUP
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Mixing can be done by weight and by volume.
We recommend controlling the value of the mixture by weight, so you 

must have a scale with the highest degree of precision possible.

HEAVY, DISCONTI-
NUOUS STREAM

Very high viscosity

Lack of fluidity

Add 
thinner

CONTINUOUS STREAM 
WITH LUMPS

High viscosity

Lack of fluidity

Add 
thinner

INK CAUSES 
SPLATTER

Excess dilution

Too fluid
 

Add 
ink

CONTINUOUS AND HOMO-
GENEOUS STREAM

Correct setting - OK

Correct fluidity

The preparation is homoge-
neous and continuous

INK 
PREPARATION

The first operation consists in beating ink in the pot before filling the mixing vessel.

Add the PLT ink to the mixing bottle. The amount shall be as indicated in the TDS.

Slowly and carefully add the thinner over the ink, as indicated; alternately beat vigorously until 
a homogeneous mixture is obtained.

2
If the preparation contains catalyst, add the expected amount of PLH catalyst. If it does not have 
a catalyst, you will go directly to point 4.

CHECKING THE INK Checking the ink can be done by observing the fluidity of the ink by lifting 
the spatula from inside the mixing glass or by using the VISCOMIX.

1

3
4

5

7.1   METHODOLOGY 
(PROCEDURE FOR MIXING THE COMPONENTS)
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Viscomix flow times are ± 6/10 "seconds".
The recommended time for a hermetic inkcup is 6 s and a maximum of 8 s. Counting is 
done verbally = one thousand one, one thousand two………… ...  one thousand eight… ... 

Note: they are not real seconds but it is the simplest and recommended method.

The Viscomix spatula is used to verify the viscosity, it is the ideal 
instrument to quickly control the viscosity of the ink.

Once the mixture is prepared, introduce the Viscomix insi-
de the glass until the holes in the spatula are completely 
covered. (Figure 1)

Remove the Viscomix from the mixing beaker and check how long it takes for the ink to 
flow through the slot of the spatula, from when the first hole opens until the last hole opens.2

1
Fig. 1

The resulting time, once the suitability of the mixture has been confirmed, will be the 
reference for successive preparations. Normally the color dilution is approximately 20% 
(100 gr. of ink for 20% of thinner +/-).

7.2  VISCOSITY CONTROL 
USING THE VISCOMIX SPATULA



NOTE
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