Methods of Use & Recommendations

Our colors from all systems are developed and controlled for the following application processes:

· Direct screen printing

· Roller coating

· Curtain-coating

· Spraying

1. Availability

Colors are available either as powders or ready prepared in a medium suitable for one of the above pplication processes. Mediums suitable for all applications can also be provided separately (see mediums section).

2. Storage and Shelf Life

Color powders must be stored in dry conditions, in sealed tins. Medium and color paste systems should be stored in dry conditions and at temperatures not below 5 oC (40oF) or above 35 oC 

(95 oF); the ideal storage temperature is 8 - 15 oC (45 - 60oF). Partly used tins must be tightly sealed after use. Pastes must be stirred thoroughly before printing.

If stored as recommended, color pastes and medium are guaranteed with a minimum shelf life of 12 months after the production date.

3. General Processing Conditions

The viscosity of the enamel pastes is strongly influenced by the ambient temperature in the processing shop and therefore the paste temperature itself. Any change in paste viscosity will effect the applied thickness which in turn influences color opacity and color shade.

To ensure prints of consistent quality, opacity and color shade, it is recommended to control the ambient temperature of the printing room and to maintain the printing machine parameters as constant as possible.

4. Screen Printing Pastes

For mixing with our color powders, we recommend our screen printing mediums 80 392, 80 1022, 80 1026, 80 858 or 80 840 (see also Mediums section). Recommended mixing ratio is 100 parts by weight of color powder : 30 - 45 parts of medium, followed by triple roll milling. If necessary, pastes can be thinned by adding the relevant oil, and stirring, to the required printing viscosity.

Alternatively, screen-printing pastes can be supplied ready prepared in either oil-based or water-mixable medium systems. Typical dispersions of our pastes are <20 microns.

Our pastes are supplied as a concentrate with a high viscosity; pastes should be let down with our recommended medium or thinner, to reach the printing viscosity required for the particular glass part or job. For direct screen printing on flat glass, mesh sizes from 36 T to 90 T are widely used with our products.

Due to the required thin layers required for the decoration of white imitation etch, we recommend etch application by screen printing. The best effects and surface quality are achieved using a 90 T screen. If coarser screens are used – e.g. 48 T (or coarser), noticeable differences in color shade can occur due to the increased layer thickness.

5. Spraying

For this application, powders should be dispersed in a liquid medium and it is important to create good wetting of the particles without additional grinding. High speed mixers are recommended, followed by fine sieving and then adjustment to the required spray viscosity with water.

We recommend the following spray compositions for lead-frees:

100 parts powder color: 42.5 parts de-mineralised water: 6.5 parts spray medium 80 1023.

If further needed, the spray suspensions can be thinned with water to the required viscosity.

We typically recommend a spray viscosity of 20 - 30 secs as measured with  Ford No.4 cup, dependant on application and use.

Wet spray colors can also be supplied ready prepared in water-based medium.

6. Roller-coating

The most common machines used are the Bürkle and Giardina machines and we have created color systems suitable for each type, which we normally supply ready prepared.

The structuring roller of the Burkle / Giardina machine produces an even color application with low groove structure. The layer thickness is determined by the structure of the application roller. The machines can be used continuously by pumping color paste to the application roller.

· Roller Coating Application by Burkle and Giardina Machines

	Application


	Roller Coater

	Technique

Type of Roller

Direction of application

Filling amount

Filling
	Various structured rolls

Regular – same direction as glass transport

Dependant on the width of the roll c.2 - 10 kg color paste;

In continuous mode c. 40 kg

Manual or by pump

	Handling

Cleaning

Time
	Manual, with water or automatically by repumping

c. 30 mins

	Application

Thickness of the wet color layer

Surface

Medium options

Viscosity Guideline
	Dependant on the structure of the application roll, from 

30 - 150 ( – e.g. 16 grades /inch ( c. 110 - 130 (  

48 grades /inch ( c. 30 - 35 (  

smooth surface, dependant on the color paste viscosity and the structure of the application roll

lead-free: 80 1022, thinned with 80 868 (for opaque effect) and thinned with 80 1022 or 80 8005 (for translucent)

80 - 120 secs at working temperature, measured with 

6 mm cup, DIN 53 211


7. Curtain Coating

Leaded systems are available either as water-based or oil-based systems; lead-frees are available in water-friendly medium system 80 1029. (See also mediums). If necessary, the dispersion can be adjusted with water to reach the desired application viscosity. It is recommended to stir the systems thoroughly before use.

Optimal mixing ratio for lead-frees is 100 parts powder: 40 parts demin.water: 10 parts medium 80 1029. 

When preparing suspensions from our powders, for an ideal removal of agglomerates, the suspension should be sieved directly after preparation using a vibratory sieve (70 ( ideal).

To ensure optimal wetting of the color powder, we recommend that the suspension be allowed to stand for 24 hours before use.

· Curtain Coating Application Recommendations

	Technique

Filling amount

Filling
	70 kg suspension, depending on the width of the casting basin

Casting basin filled by pump system

	Handling

Cleaning

Time
	· With water automatically during repumping when using water-mixable system

· With thinner 80890 for oil-based system

c. 20 mins

	Application

Thickness of the wet color layer

Surface

Medium options

Viscosity
	Dependant on the opening and the speed of the conveyor belt

Avge thickness of the wet layer:

150 - 200 (;  300 - 400g suspension/m2

Smooth

· Lead-frees – 80 1029 water-friendly

35 - 40 secs, at working temperature, measured with a 4 mm cup – DIN 53 211


8.  Comparison of Application Techniques for Flat Glass Decoration
	
	Spraying
	Screen-printing
	Roller-coating


	Curtain coating

	Enamel quantity
	very small amount possible
	amount  depends on the screen size
	depending on the width of the roll, c. 2 - 10 kg
	c. 60 - 70 kg 

for a typical run

	Loss of enamel
	approx. 30%   (recycling of the overspray is possible)
	small
	depending on the machine,              approx. 1 - 2 kg
	depending on the machine, c.1 - 2 kg

	Surface
	even -  in thin layers possibly tends to show clouds 
	even

(screen mesh marks visible)
	with a structured roll, the structure will be visible
	smooth surface

	Thickness
	variable
	depending on the screen and opacity, several printings may be needed
	variable – depends on the structure of the application roll 
	variable

	Unwanted decoration of the edge
	high, sometimes the reverse side
	no, but printing to the edges can be a problem
	no
	only front edge

	Exhaust- system
	required
	not required
	not required
	not required

	Size
	unlimited
	depending on the screen size or screen printing machine
	depending on the roller size
	depending on the length of the casting basin

	Cleaning of the tools
	simply with water
	depending on the screen size, for big screens an automatic cleaning machine is recommended – Depending on the used medium, with either organic solvents or water
	simply with water
	simply with water

	Drying
	Air-drying possible
	depending on medium used
	Dryer required
	depending on  system


Decoration Medium Systems

Ferro’s Standard Range

Ferro has developed special medium systems designed for each method of decoration.

In particular, due to their differing rheological behaviour compared to leaded systems, we have developed several medium formulations that are specially designed for our new generation lead-free products. For environmental reasons, our R&D efforts are increasingly focussed on user-friendly water-mixable systems.

Our medium systems are divided into 3 main classes:

· Water-friendly 
-  contains components which can be thinned with water

                                               
-  processing equipment can be cleaned with water

                                               
-  low odour

· Water-based    
-  contains water as the main solvent

                                               
-  processing equipment can be cleaned with water

· Oil-based         
-  can neither be diluted nor thinned with water 

                                               
-  processing equipment cleaned with organic solvent

· Direct Screen Printing

	Product number
	Product Description
	Notes

	80 1022
	Medium

water soluble
	low odour,

slow drying time

	80 1026
	Medium

water soluble
	low odour,

very slow drying time

	80 868
	Thinner
water soluble
	slow drying time



	80 890
	Thinner
water soluble
	medium drying time

	80 858


	Medium

water soluble


	low odour,

very slow drying time

	80 840
	Medium

water soluble
	low odour,

medium drying time

	80 392
	Medium

oil based
	medium drying time

	80 064
	Thinner
oil based
	slow drying time


Top 4 Lines are our standard products used for screenprinting.

We have a wide range of suitable screen-print medium systems for IR drying for application on flat glass. More detailed information is available on request.

· Roller Coating

	Product number
	Product Description
	Notes

	80 1022
	Medium

water soluble
	low odour,

slow drying time

	80 1026
	Medium

water soluble
	low odour,

very slow drying time

	80 868
	Thinner
water soluble
	slow drying time



	80 8005
	Thinner
water soluble
	slow drying time,

smooth surface




· Spray Application

	Product number
	Product designation
	Notes

	80 1023
	Spraying Medium

water based + water


	colour preparation with medium and water by using a high speed stirrer

the suspension has to be sieved and adjusted to the required viscosity with water.


· Curtain Coating

	Product number
	Product designation
	Notes

	80 1029


	Slip coating medium

water based
	colour preparation with a pearl mill or with a high speed stirrer

- dilute with water.


Oil-based and Water-friendly-systems need to be triple-roll milled.

Water-based systems can be prepared by high-speed mixing, or pearl milling.

