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TECHNICAL INFORMATION

	S1de ONE flat glass colors

lead-free colors for first surface application


1.0  Product Description

S1de ONE colors represent an exciting new range of colors for flat glass application.

This lead-free color system is extremely resistant to attack by chemicals and also has excellent mechanical and weathering resistance. The result is a color range that can be used for application on the exterior surfaces of glass (surface 1) – typically flat glass enamels (our System 140) are used on inside surfaces (surface 2), which are not directly exposed to the ‘elements’.

A standard palette of intermixable colors and special effects like etches and metallics are offered.

2.0  Product Benefits

· Environment-friendly lead-free system

· Excellent chemical, mechanical and weathering durability
· Comply with standard test norms performed for architectural glass
· Enhances design possibilities for architects and glass designer, by application on first surface rather than the typically used surface 2 - where decoration and color is normally viewed through the glass
· Can be used for exterior architectural applications, e.g. spandrel glass, as well as interiors e.g. kitchen work-tops and furniture glass
· Wide range of standard intermixable colors
· Special effects, such as etch, gold, bronze and silver metallic 
· Combination prints can simulate wood, stone and metals
· Can combine textured effects with the natural transparency of glass to further enhance design
· Can be applied by screen-printing or roller-coating using Ferro water-friendly medium systems
3.0 Product Characteristics

	3.1 Physical Properties


	

	Appearance
	Available as powders or paste

	Thermal expansion Flux (50-300°C)
	90 - 95 [x10-7/K]

	Drying Rate
	middle-to-slow, depending on medium system 

	Typical paste dispersion
	< 20 µm

	3.2 Recommended Application Parameters



	Application Method
	Direct Screen Printing or Roller Coating

	Recommended medium systems
	80 1022 or 80 1026

	Thinner
	80 868 or 80890

	Recommended mixing ratio
	100 parts powder: 17,5 – 20,5 parts medium

	Typical Screen Mesh
	43 to 90 mesh per cm

	Typical Wet Film Thickness
	Between 20 µm and 50 µm

	3.3 Curing/Drying Recommendation


	

	Drying Method
	Forced drying with common infrared or convection drier

	Drying Parameters
	90°C to 130°C (Glass temperature) for 2-5 mins.

	3.4 Firing Recommendation


	

	Tempering Method
	Standard tempering furnaces for flat glass.

	Recommended Starting Point for Settings
	From 670(C(1240(F) - 710(C(1310(F); cycle time 

40 secs. per mm. of glass thickness


4.0 Resistance Testing

Ferro products are subjected to all the test norms applied for architectural and appliance glass.

S1de ONE enamels have been subjected to test norms applicable for external exposure and comply with the expected norms.

4.1. Ferro Standard Tests

4.1.1. Laboratory Testing

· 10% citric acid test, ASTM C724-91

· 10% acetic acid

· 3.5% HCl test, ASTM C724-91

· 0.1N H2SO4
· 0.1N NaOH

additional Tests:

· Miele Dishwasher (200 times)

result 3

matt

· Boiling water 95°C; 336h

result 1-2
spotted; glass is attacked also
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4.1.2. Outdoor Exposure Tests

This external weathering test program is designed to support our internal Ferro laboratory testing and our independent testing, according with the glass industry ISO test norms referenced in 4.2. below.

The program was started 3 years ago, using decorated glass exposed on the rooftop at our Frankfurt site in Germany. The test compares S1de ONE with System 140, and incorporates black, white and the base flux from each system. Glass panes are fixed in vertical and near-horizontal (10°) positions, examined and cleaned every 6 months.

After 3 years exposure: 

· In vertical position, all panes show no visible attack. 

· In 10° position, the System 140 surface is attacked and soiled and can not be cleaned

· In 10° position, after cleaning, S1de ONE colors show no visible attack!
4.2. Independent ISO Testing Program

· Moist air sulphur dioxide ‘Kesternich Test’, DIN50018, EN ISO 3231

· Condensation water test atmospheres, as DIN EN ISO 6270-2 500h

· Accelerated weathering test 1000h, EN ISO 11341

· Abrasion resistance test according GRM RAL GZ 632

· Acetic Acid salt spray resistance according ISO 9227, DIN50021

· Mortar Test according Qualicoat specification Edition 11, 2006

Details of these tests can be found in our detailed Flat Glass Technical Information brochure.

Our technical service staff would be pleased to review the test results in detail, in relation to the specified market segment.

5.0   Product Preparation
Product is delivered either in powder form for mixing on site or ready prepared as paste, which can be set up to the required application viscosity using Ferro recommended thinners. Ensure that the product has been well mixed prior use, as settling may occur during storage.  We recommend pneumatic or electric stirrers. After homogenization, assure temperature equilibrium is reached before measuring viscosity or starting application at the printing station.

6.0
Shelf Life and Storage Conditions
Product must be stored in cool and dry environment.  The storage temperature should not be below 5ºC (41ºF) and not exceed 35ºC (95ºF). Partly used containers must be tightly sealed after use. 

We guarantee a shelf life of 12 months when stored in original closed containers and at conditions recommended.


GS VM, October 2006

IMPORTANT INFORMATION

The following supersedes any provisions in your company’s forms, letters and papers.  The information and statements contained herein are provided free of charge.  They are believed to be accurate at the time of publication.  Ferro makes no warranty, whether expressed or implied, including warranties of merchantability or fitness for a particular purpose for these products.  No statement or recommendations contained in the product literature are to be construed as inducements to infringe any relevant patent now or hereafter in existence.  Under no circumstances shall Ferro be liable for incidental, consequential or other damages from alleged negligence, breach of warranty, strict liability, contract or any other legal theory, arising out of the use or handling of these products.  The sole remedy of the buyer and the sole liability of Ferro for any claim shall be for the buyer’s purchase price of the products that are the subject of the claim.  Claims not made within thirty (30) days from the delivery date shall be deemed waived.  Ferro’s liability ceases upon making delivery of the product to carrier at shipping point.
Valuation:


1 = No attack


2 = Iridescent surface


3 = Obvious matting, but without strong effect on colour, resp. surface changes 


4 = Strongly affected colour, resp. surface changes


5 = Glass enamel disappeared; the substrate is exposed or partly exposed
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Tabelle1

		

				System140 grade 2		S1de ONE grade 2		System140 grade 5		S1de ONE grade 5

		10% citric acid		6		40		24		200

		10% acetic acid		7		40		24		200

		3% HCl		8		40		24		200

		0,1N H2SO4		6		40		24		200

		10% citric acid

		10% acetic acid

		3% HCl

												0,1N H2SO4

		0,1N H2SO4

				S1de One		System140						S1de One white		System140 white		S1de One black		System140 black

		0		1		1				0		1		1		1		1

		2		1		2				2		1		2		1		2

		4		1		2				6		1		2.5		1.5		2.5

		6		1		2.5				10		1.1		3		1.7		3

		8		1		2.5				14		1.2		3.5		2		3.5

		10		1		3				18		1.3		4		2		4

		12		1		3				22		1.4		4.5		2		4.5

		14		1		3.5				26		1.5		5		2		5

		16		1		3.5				44		1.7		5		2		5

		18		1		4				80		2		5		2		5

		20		1		4				144		2		5		2		5

		22		1		4.5

		24		1		4.5

		26		1		5

		28		1		5

		30		1		5

		32		1		5

		34		1		5

		36		1		5

		38		1		5

		40		1		5

		42		1		5

		44		1.5		5

		46		1.5		5

		48		1.5		5

		50		1.5		5

		52		1.5		5

		54		1.5		5

		56		1.5		5

		58		1.5		5

		60		1.5		5

		62		1.5		5

		64		1.5		5

		66		1.5		5

		68		1.5		5

		70		1.5		5

		72		1.5		5

		74		1.5		5

		76		1.5		5

		78		1.5		5

		80		2		5

		82		2		5

		84		2		5

		86		2		5

		88		2		5

		90		2		5

		92		2		5

		94		2		5

		96		2		5

		98		2		5

		100		2		5

		102		2		5

		104		2		5

		106		2		5

		108		2		5

		110		2		5

		112		2		5

		114		2		5

		116		2		5

		118		2		5

		120		2		5





Tabelle1

		System140 grade 2		System140 grade 2		System140 grade 2		System140 grade 2

		S1de ONE grade 2		S1de ONE grade 2		S1de ONE grade 2		S1de ONE grade 2

		System140 grade 5		System140 grade 5		System140 grade 5		System140 grade 5

		S1de ONE grade 5		S1de ONE grade 5		S1de ONE grade 5		S1de ONE grade 5



10% citric acid

10% acetic acid

3% HCl

0,1N H2SO4

time [h]

Chemical resistance S1de ONE - System140
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