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Learning about Pad Printing 
 

 

 
 

 

APPLICATIONS OF PAD PRINTING 

Transfer pad printing or tampo printing, commonly known as pad printing, is an "indirect offset 

gravure" printing process. It was originally used in the watch making industry in Switzerland 

to decorate watch faces. Pad printing has now developed to a point where it is one of the 

major methods of printing and decorating the surfaces of objects like: 

× Gifts and premiums: pens, keychains, lighters 

× Sport items: golf balls, golf tees 

× Computer items: computer case, keyboards, keypads, mouse 

× Electrical items: mobile phones, telephones, cameras, radio, TV case. 

× Leisure items: CD 

× Garments 

 

PRINCIPLES OF PAD PRINTING  

The basic process is very simple. The Image to be printed is etched into a printing plate. This 

etching is filled with ink by the inking mechanism. A smooth flexible silicone pad takes up 

most of the ink from the plate and transfers it to the components. 

 

INKING THE PLATE 

There are various methods of inking the plate. All 

Inkcups Now pad printing machines use a closed cup 

printing system.  When the cups travels forward on 

the plate the ink reservoir inside floods the image, as 

the cups is driven back the ceramic ring doctors away 

the excess ink leaving only the etched areas full. 

Thinner then evaporates from the exposed ink and 

forms a tacky surface which the silicone pad can then 

pick up.

Chapter  

1 
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INK PICK UP AND TRANSFER  

As the pad lifts, the tacky surface of the ink clings to the pad and lifts out of the etch. This 

layer of ink is carried towards the print area. During the action, some of the solvent 

evaporates from the exposed surface of the ink on the pad and this surface becomes tacky. 

When the pad contacts the components, the film of ink sticks to the surface and separates 

from the pad as it lifts up. The pad has to be shaped such that when it compresses, the pad 

surface describes rolling motion. This motion is important as it squeezes out the air over the 

plate and the ink surface. 

 

THIN FILM PROCESS  

The ideal situation is when the maximum 

amount of ink is picked out of the etch by the 

pad and all of the ink film is transferred from the 

pad to the object. Pad printing is a thin film 

process with an etch depth of 25 microns (1 

micron is 0.001 of a mm) of this wet ink film, 

60% is solvent which evaporates leaving only 4 

microns of dried ink deposit. It is easy to see 

how susceptible such a thin film can be to 

changing temperatures, humidity levels, static 

charges, and variations in airflow. Controlling 

the rate of evaporation of the solvents from the 

ink and maintaining the correct solvent balance 

are the keys to successful pad printing. If the 

solvents evaporate too quickly the ink might not even pick up from the plate because it has 

dried in the etched portion of the plate. If the solvents evaporate too slowly, the surface of the 

ink may not be tacky enough to stick to the pad and lift from the etch. Both conditions, 

although extremes, will have the same effect -- little or no ink on the pad. Having picked some 

ink up from the etch onto the pad, if solvents evaporate too quickly, ink dries and stays on the 

pad. If they evaporate too slowly, only some ink will release from the pad onto the substrate. 

Therefore, it is important to have the right time for ink pick up and printing. 

  

ITEMS TO START A PAD PRINTING JOB 

× Etched plate 

× Silicone pad 

× Ink and thinner 

× Fixture 
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THE ETCHED PLATE  

There are four main types of etched plate:  

1. Thick steel 

2. Thin steel 

3. Plastic photopolymer 

4. Laser  

In all cases except laser plates, the image is created photographically. A photopositive is first 

produced. This must read correctly with the emulsion towards the viewer. Steel plates are 

coated with a photosensitive coating and the plastic is already photosensitive. The 

photopositive is then placed on the surface of the plate. The plates with the photosensitive 

attached are exposed to ultra violet light. This hardens the non-image areas, leaving the 

image areas to be washed away. In the case of the plastic polymers, either water or a mix of 

water and alcohol are used. Once washed out, the plate must be dried. This is a simple 

process.  

 

These photopolymer plates will last up to 20,000 cycles, although care is required in setting 

the machine. Thick steel (5mm - 10mm) etched plates are preferred when runs are likely to 

be as high as 500,000 upwards. Once the image has been exposed and washed out, the 

metal itself has to be etched with ferric chloride or hydrochloric acid. An alternative is to use 

thin steel plates which can be purchased with the photosensitive coating already applied. 

These still require the use of an aggressive etching medium but the fact that they are 

pre-coated with the photosensitive emulsion makes processing a more practical proposition 

for you. In terms of quality of print, Laser plates offer the best image quality and highest 

degree of repeatability, photopolymer gives the next best results followed by thick steel and 

finally thin steel. From the point of view of using the plates in production, the thick steel is by 

far and away the best followed by thin steel and finally plastic photopolymer. The differences 

in print quality will only be seen if you are doing highly critical work.  

 

The depth and quality of etch is very important. Normally the depth would be 25 microns. For 

large areas the depth may increase to 30 microns. It is only in a very special application that it 

would be any greater than this. The etch depth must be consistent across the plate and there 

must be no irregularities in the bottom of the etch. The image printed will only be as good as 

the etch. Some steel plates are made of inferior quality steel with a poor crystalline structure. 

Flaws in the steel will show as a poor etch and consequently a faulty print. 

 

SILICONE PAD  

The heart of the pad printing process, as the name suggests, is the printing pad, which is 

made of silicone rubber. The purpose of this pad is to lift the image out of the etching and 

place it onto the object. Because the pad is flexible, it enables many different shapes to be 
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printed. It must be able to pick up as much of the ink from the etched portion of the plate as 

possible and release all that it picks up onto the object without any perceptible distortion. 

There are 5 factors which affect this process: 

1 The shape of the pad  

2 The hardness (durometer) of the pad 

3 The condition of the surface of the pad 

4 The material that the pad is made from 

5. The part holding fixture 

The question that is always asked is which pad should be used to print a particular job. There 

is no definitive answer, as there are thousands of different shapes of pad. They tend to come 

in three basic shapes: round, rectangular, and square, and one of these is generally likely to 

do the job. The shape has to be such that when the pad contacts the plate and then the 

object to be printed, the surface of the pad rolls over the image. This required rolling action 

and the size and shape of the image, to a large extent, will determine the pad that you use. 

Unless the surface to be printed onto is very irregular, then the rule is the harder the pad the 

better the ink transfer. The ideal printing surface of the pad is very smooth but slightly matt. If 

pads when new are very shiny it is necessary to dull the surface to achieve a satisfactory print. 

This can be done by carefully rubbing the pad with a soft tissue soaked in solvent. Care must 

be taken not to damage this surface. Maintaining surface quality is very important. The pad 

must be changed if it shows signs of wear. Life of a pad is about 50,000 prints. 

 

INK 

Pad printing inks are quick drying because of the thin film that is required. You should choose 

the ink according to the material (substrate) to be printed. 

 

PAD PRINTING MACHINE 

There are different types of pad printing machines:  

× Manual machines 

× Semi-automatic machines 

× Fully automatic machines 

 

Pad printers can be also made to open ink tray or closed ink cup system. The advantage of 

open ink tray system is that it is normally good for large area printing. While closed ink cup 

system is environmentally friendly and has no smell. Besides those basic printing machines, 

automatic pad cleaning system or automatic loading and unloading system is also available. 
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A Quick Review on Your Pad 

Printer 
 
 
 

INKCUPS NOW series pad printers are developed for those customers of high quality printing 

requirements. Worldwide reputed parts such as Germanôs ñFestoò pneumatic parts and 

Panasonic electric parts are used. All machines undergo rigid quality control to ensure every 

machine meets your requirements. 

 
FEATURES 

× Advanced microprocessor and computerized control system are adopted. 

× Multi-function program key is set for your convenience of choosing printing program. 

× User-friendly designed control panel with built-in enlarged LED digital counter. 

× Protection covers are installed at two sides of the machine to ensure the safety of user. 

When the protection cover is opened or unlocked, the machine will stop running. 

× Foot switch is guarded to ensure no unintended operation.  

× Emergency switch is installed.  

× Lamps are installed for printing and repairing so you can see better and clearer. 

× Ink cup system is adopted so you can use less inks and thinners.  

× Optional parts like: programmable logic control (PLC) system, auto pad cleaning system, 

auto loading and unloading system, are available for your choice. 

 

SPECIFICATIONS 

Model no. ICN-B150 

No. of color 1 

Plate size 160 x 360mm 

Max. printing area 
1̑40mm (5.5ò) 

Max. printing speed 15 ï 35 pcs./min. (Printing speed for ink cup machine is highly depend 

on the thickness of ink. The thinner the ink is, the faster the machine 

can be run.) 

Power supply  AC 100-240V, 50-60Hz, 10W 

Air Pressure 0.5-0.65MPa/cm2 

Air consumption 4.4L 

Machine dimension 35ò x 19ò x 30ò 

Packing dimension 42ò x 42ò x38ò 

Net weight 260lb 

Gross weight 305lb 

Chapter  

2 
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ILLUSTRATION OF MAIN COMPONENTS (LEFT VIEW) 
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ILLUSTRATION OF MAIN COMPONENTS (RIGHT VIEW) 
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ILLUSTRATION OF INK CUP SYSTEM 
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WIRING DIAGRAM FOR MAIN CIRCUIT BOARD
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WIRING DIAGRAM FOR LIGHTING LAMPS 

 

 

 

 

 

 

 

 
 

 
 

 


