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1. Purpose

The purpose of this instruction is to define the basic technical requirements, suggestions and guidelines related to the introduction of the product, its usage, installation and maintenance.

2. Concepts

2.1. Concepts

2.1.1. Engineered stone

High-quality, imporous, composite material, built-up from hard, inorganic, polishable granulates, compactly bound together with a binder and a filler, colored with various pigments, having a smooth, resistant surface, in a variety of sizes and with a wide range of applications.

2.1.2. Slab

The basic machined product in a form of a plate with various thicknesses, miscellaneous surface finishes, in minimal dimensions 250 x 120 cm.

2.1.3. Format

The machined product prepared by cutting the material from original size into the form of format, with various thicknesses, dimensions and surface finishes.

2.1.4. Final product

The product in the form of a slab or a format after the machining on the final production-line.

2.1.5. Surface finish

The machining of the product surface on the final production-line primarily through sand-blasting, honing, brushing/antique finishing or polishing. Defined by the VP 04-10 Technical standard for engineered stone.

2.1.6. Aesthetic parameters

Visual, assessable appearance of the product surface including the color shade, color structure and structural elements.

2.1.7. Inert materials

(Also granulates) A set of inorganic, hard, polishable raw materials with natural features (siliceous sands, granites, quartzes...) or with industrial features (mirror iron, glass...) in the form of sorted grains of various fractions, constituting the main part of the product.

3. General product information

3.1. Product composition

The engineered stone Technistone is produced from inert materials (granulates – crushed granites, crushed quartz, crushed mirrors, siliceous sand, etc.), fillers (micronized siliceous raw material), binders (polyester resin), from color pigments and other additives.

3.2. Description of the production technology

The production technology of the engineered stone Technistone is based on two production operations – the production of the semi-finished product (pressing line) and its machining to the final product (finalizing line).

3.2.1. Production of the semi-finished product

Weighed quantities of certain prepared inert materials, filler, binder and pigments are intermixed. A slab of a defined thickness is prepared from the resulting mixture by the vibrational compression. The binder is hardened in the mixture by a thermal treatment.

3.2.2. Machining of the semi-finished product

The surface of the semi-finished product is prepared according to the required level of machining by sand-blasting, calibrating, honing, polishing. The cutting of the product to the formats of defined dimensions and possible preparation of the edges is performed according to the requirements and needs.

3.2.3. Product surface finish

The product surface can be finished step by step by the sand-blasting, honing, brushing/antique finishing upto semi gloss or mostly to high gloss.

(Sand) blasted finish: Treatment of the previously prepared faces of the product surface by blasting with the steel grit.

Honed finish: Machining of the previously prepared faces with an abrasive material.

Brushed and antique finish: Machining of the faces (prepared by pure brushing in advance by sand-blasting) with brushes.

Rough Brushed finish as option for swimming pools floor tiles: a variant of brushed finish with  rougher surface and consequently with higher antislipperness)

Semi-gloss: Machining of previously prepared faces with using abrasive material.

Polishing: Mechanical polishing of ground faces with abrasive material and polishing tools.

3.2.4. Surface specification of the products with the surface finish: semi-gloss, honed, brushed, antique finish and sand-blasted finish

The product surface by semi-gloss or honed variant is matt, with marks remaining after the application of the last previous stage caused with honing (polishing) segments. These marks – continuous „soft scratches“ organized in wide bands building an antislipperness surface finish - are allocated on the product surface in regular interconnected cycles. The product surface may be covered by a thin layer of a dry, brushed-away material originating from the honing mechanism.

The product surface by sand-blasted variant is matte, grooved by the sand-blasted process, it may be covered by a thin layer of a dry, brushed-away material originating from the blasting mechanism.

The product surface by brushed and antique finish variant is grooved, it may also contain protruding or depressed grains exposed during the technological process. The surface may be covered by a thin layer of a dry, brushed-away material originating from the mechanism.

3.3. Production groups of the engineered stone Technistone

The engineered stone Technistone is categorized into four basic production groups according to the predominant inert material.

	Production group
	Sand
	Granite
	Mirrors
	Crystal

	Predominant inert materials
	Siliceous sands
	Granites + siliceous sands
	Mirror chips + siliceous sands
	Siliceous sands + quartzes

	Commercial names
	Gobi
	Taurus, Vesta, Kalahari, Vesuv, Sonora, Karpat, Basalt
	Starlight
	Crystal


4. Technical parameters of the product

4.1. Dimensions of the product

The production process results in a slab with dimensions 305 x 134 cm or 306 x 141 cm. Guaranteed usable surface is defined by other parts of General Commercial Terms.

From these rough dimensions a whole-format product can be prepared in the form of a slab – in the basic dimensions up to 300 x 132 cm or 303 x 140, or other elements may be cut to the so-called formats. The basic dimensions of the formats are 30 x 30 cm, 40 x 40 cm and 60 x 60 cm.

The products can be manufactured in thickness from 10 up to 30 mm, the standard thickness being 10, 20 and 30 mm. Other possible thickness is e.g. 11, 12, 13, 14 mm.

4.2. Dimension tolerations of formats

Table 1: Maximal permitted dimension tolerations of formats

	Length, width
	Thickness
	Rectangularity
	Face flatness
	Side flatness

	±1 mm
	±1 mm (not applicable for the brushed, antique finish and blasted surface finish)
	1 mm on 1 running meter (LM) of a side
	1,3 mm on 1 running meter (LM) of the diagonal
	0,5 %


4.3. Dimension tolerations of the slab

Thickness: + 1,0 mm / - 1,2 mm.

Basic technical requirements on the physical and mechanical characteristics of the product

The physical and mechanical properties of the product must comply with the basic technical requirements stated in internal VP 04-10 Technical Standard for engineered stone. The tests are performed on the machined product not earlier than 24 hours after the production of the semi-finished product. (The requirements for the absorbability are set at the level of surface machining: polishing; the requirement for the flexural strength is set for the thickness 10 mm of the test sample.)

	Production group
	Density

(minimal)
	Absorbability after 48 hours AoP48      (maximal)
	Flexural strength  

 (minimal)
	Abrasive power  max .
	Thermal expansion coefficient ά ( +20 to +70 °C ) max.
	Thermal contraction coefficient ά ( - 20 to + 20 °C ) max.

	
	( g / cm3 )
	( % by weight )
	( MPa )
	( mm )
	( 10-6 / °C )
	( 10-6 / °C )

	Sand
	2,30
	0,06
	40
	3
	40
	22

	Granite
	2,30
	0,09
	30
	5
	35
	18

	Mirrors
	2,20
	0,07
	25
	5
	40
	18

	Crystal
	2,05
	0,07
	35
	3
	43
	33

	Implementation standard
	Technical specification based on ČSN 72 1154
	Technical specification based on ČSN 72 1155
	ČSN EN 14617-2
	ČSN 72 1158
	Technical specification based on ČSN EN ISO 10545-8 ,
	Technical specification AZL 03


Average values of basic physical and mechanical characteristics of the production groups

	Production group
	Absorbability 48 hours 

(average)
	Absorbability 48 hours 

(average)
	Flexural strength 
	Abrasive power ∆ l 

(values - range)
	Thermal expansion coefficient ά (+20 to +70 °C, range) 

	
	(% by weight)
	(% by weight)
	(MPa)
	(mm)
	(10-6 / °C)

	Sand
	0,024
	0,023
	62
	1,3
	25,1 – 27,5

	Granite
	0,035
	0,033
	42
	1,1 – 2,1
	21,0 – 29,7

	Mirrors
	0,025
	0,023
	45
	2,0 – 3,4
	20,1 – 29,0

	Crystal
	0,023
	0,020
	51
	2,1
	27,8 – 35,3

	Implementation standard
	ČSN 72 115 
	ASTM C 97
	ČSN EN 14617-2
	DIN 52108
	ČSN EN ISO 10545-8

	Related standards
	DIN 52 103

UNI 10444
	-
	ASTM C 120

ASTM C 880

DIN 52 112 UNI 10443
	-
	-

	Stated
	Technistone a.s., laboratory 2004 - 2005
	Stone and gravel test plant Hořice, 2002 - 2003


Other values of the physical and mechanical, chemical, hygienic and fire characteristics of the product

The following tests were performed in certified test laboratories or in the laboratory of the Technistone company. Each summary table is provided with the source and year of measurement.

The results represent the properties of the engineered stone Technistone.

In case of need it is possible on request to up-to-date results and pass them on the distributor or the cutomer.

4.3.1. Average mass of Technistone products

(The calculation was performed by taking the average density of all products: 2405 kg/m3. The mass of a respective product can be determined from the values given in the section: 4.6.2.)

	Length (cm)
	Width (cm)
	Thickness (mm)
	Mass (kg)
	Thickness (mm)
	Mass (kg)
	Thickness (mm)
	Mass (kg)

	10
	10
	10
	0,2
	20
	0,5
	30
	0,7

	15
	15
	
	0,5
	
	1,1
	
	1,6

	20
	20
	
	1,0
	
	1,9
	
	2,9

	30
	30
	
	2,2
	
	4,3
	
	6,5

	40
	40
	
	3,8
	
	7,7
	
	11,5

	50
	50
	
	6,0
	
	12,0
	
	18,0

	60
	30
	
	4,3
	
	8,7
	
	13,0

	60
	40
	
	5,8
	
	11,5
	
	17,3

	60
	60
	
	8,7
	
	17,3
	
	26

	100
	100
	
	24
	
	48
	
	72

	304
	134
	
	98
	
	196
	
	294


4.3.2. Average density values

	Product name
	Production group
	Density (kg/m3)
	Product name
	Production group
	Density (kg/m3)

	Gobi Grey
	Sand
	2430
	Starlight Emerald
	Mirrors
	2370

	Gobi White
	Sand
	2430
	Starlight Green
	Mirrors
	2380

	Gobi Black
	Sand
	2420
	Starlight Grey
	Mirrors
	2380

	Kalahari 
	Granite
	2430
	Starlight Red
	Mirrors
	2390

	Karpat Arizona
	Granite
	2330
	Starlight Ruby
	Mirrors
	2270

	Karpat Platinum
	Granite
	2440
	Starlight Sapphire
	Mirrors
	2370

	Sonora Light
	Granite
	2420
	Starlight Violet
	Mirrors
	2370

	Taurus
	Granite
	2480
	Starlight White
	Mirrors
	2310

	Taurus Blue Bahia
	Granite
	2430
	Starlight Yellow
	Mirrors
	2280

	Taurus Brown Pearl
	Granite
	2490
	Crystal Beach
	Crystal
	2320

	Taurus Gold
	Granite
	2440
	Crystal Creme Beige
	Crystal
	2380

	Taurus Nordic
	Granite
	2480
	Crystal Diamond
	Crystal
	2310

	Vesta Negro
	Granite
	2440
	Crystal Ivory
	Crystal
	2450

	Starlight Aquamarine
	Mirrors
	2380
	Crystal Quartz White
	Crystal
	2380

	Starlight Azurite
	Mirrors
	2380
	Crystal Porto
	Crystal
	2420

	Starlight Black
	Mirrors
	2350
	Crystal Rio
	Crystal
	2420

	Starlight Blue
	Mirrors
	2380
	Crystal Royal
	Crystal
	2330

	Starlight Citrine
	Mirrors
	2390
	Crystal Topaz
	Crystal
	2440


Source: Technistone, Inc. laboratory, period 2004 – 2005, Implementation standard: ČSN 72 1154

4.3.3. Strength characteristics

Average values of the flexural strength and of the breaking load for individual products

Applied standards: ČSN EN 14617-2

	Product names
	Production groups
	Average flexural strength (MPa)
	Breaking load (N)

	
	
	
	Specimen thickness 10 mm
	Specimen thickness 20 mm
	Specimen thickness 30 mm

	Karpat Arizona, Taurus Brown Pearl
	Granite
	37
	2693
	5004
	-

	Taurus, Taurus Blue Bahia, Taurus Gold, Taurus Nordic, Vesta Negro, Starlight: Aquamarine, Azurite, Black, Blue, Citrine, Green Grey, Red, Violet
	Granite, Mirrors, 
	42
	2922
	5573
	8109

	Kalahari, Sonora Light, Starlight: Emerald, Ruby, Sapphire, White, Yellow, Crystal Ivory, Crystal Quartz White, Crystal Topaz
	Granite, Mirrors, Crystal
	47
	3148
	6443
	10520

	Gobi Black, Crystal: Beach, Creme Beige, Diamond, Porto, Rio, Royal
	Crystal, Sand
	52
	3638
	7459
	10605

	Gobi Grey, Gobi White
	Sand
	62
	4380
	8885
	12598


Source: Technistone, Inc. laboratory, period 2004 – 2005

Average values of the flexural strength and of the breaking load for individual product groups

Applied standards: ČSN EN 14617-2

	Production group
	Average flexural strength (MPa)
	Breaking load (N)

	
	
	Specimen thickness 10 mm
	Specimen thickness 20 mm
	Specimen thickness 30 mm

	Sand
	62
	4380
	8885
	12598

	Granite
	42
	2946
	5431
	8121

	Mirrors
	45
	3049
	6034
	10412

	Crystal
	51
	3433
	7164
	9895


Source: Technistone, Inc. laboratory, period 2004 – 2005

Note:

Breaking load F = load in the time of the specimen failure measured in N, read on the scale of the testing apparatus

Average values of the Impact resistance for individual products (drop test / impact test, steel ball with the mass of 1 kg) 

Applied standard: UNI 9721/10 (10442)

	Product names
	Production groups
	Average flexural strength (MPa)
	Height at failure (cm)
	Work (J)
	Height at failure (cm)
	Work (J)
	Height at failure (cm)
	Work (J)

	
	
	
	Specimen thickness 10 mm
	Specimen thickness 20 mm
	Specimen thickness 30 mm

	Karpat Arizona, Taurus Brown Pearl
	Granite
	37
	27
	2,6
	52
	5,0
	-
	

	Taurus, Taurus Blue Bahia, Taurus Gold, Taurus Nordic, Vesta Negro, Starlight: Aquamarine, Azurite, Black, Blue, Citrine, Green Grey, Red, Violet
	Granite, Mirrors, 
	42
	26
	2,5
	47
	4,5
	96
	9,2

	Kalahari, Sonora Light, Starlight: Emerald, Ruby, Sapphire, White, Yellow, Crystal Ivory, Crystal Quartz White, Crystal Topaz
	Granite, Mirrors, Crystal
	47
	23
	2,2
	48
	4,6
	113
	10,8

	Gobi Black, Crystal: Beach, Creme Beige, Diamond, Porto, Rio, Royal
	Crystal, Sand
	52
	23
	2,2
	49
	4,7
	135
	12,9

	Gobi Grey, Gobi White
	Sand
	62
	24
	2,3
	75
	7,2
	205
	19,6


 Source: Technistone, Inc. laboratory, period 2004 – 2005

Average values of the Impact resistance for production groups (drop test / impact test, steel ball with the mass of 1 kg)

Applied standard: UNI 9721/10 (10442)

	Production groups
	Height at failure (cm)
	Work (J)
	Height at failure (cm)
	Work (J)
	Height at failure (cm)
	Work (J)

	
	Specimen thickness 10 mm
	Specimen thickness 20 mm
	Specimen thickness 30 mm

	Sand
	24
	2,39
	75
	7,2
	205
	19,6

	Granite
	27
	2,6
	51
	4,9
	106
	10,1

	Mirrors
	24
	2,3
	46
	4,4
	101
	9,6

	Crystal
	22
	2,1
	48
	4,6
	135
	12,9


Source: Technistone, Inc. laboratory, period 2004 – 2005

Prismatic compressive strength, modulus of compression, Poisson coefficient

	Production group / implementing standard
	Prismatic compressive strength (MPa), range
	modulus of compression (MPa), range
	Poisson coefficient, range

	
	ČSN 72 1163
	ČSN 72 1165
	ČSN 72 1165

	Sand
	184 - 188
	39,3
	0,21

	Granite
	147 - 177
	31,3 – 38,2
	0,25 

	Mirrors
	155 - 172
	33,2 – 39,3
	0,25 – 0,30

	Crystal
	188 - 195
	31,7 – 34,9
	0,18 – 0,20


Source: TZÚS Praha – subsidiary Brno, period 2003

Ultimate tensile strength, modulus of elasticity in tension

	Product
	Production group / implementation standard
	Ultimate tensile strength (MPa), average value
	Modulus of elasticity in tension (MPa), average value

	
	
	ČSN EN ISO 527 – 1, 2

	Gobi white
	Sand
	36
	40,0

	Taurus
	Granite
	21
	40,8

	Starlight Black
	Mirrors
	19
	32,6

	Crystal Quartz White
	Crystal
	28
	39,1


Source: Synpo, Inc. Pardubice, period 2004

Compressive strength, flexural strength, breaking load (breaking force) according to ASTM

	Production group / implementation standard
	Compressive strength (PSI)
	Flexural strenght in tension (PSI), 
	Breaking load (lbs)

	
	ASTM C 170
	ASTM C 880
	ASTM C 648

	
	dry
	wet
	dry
	Wet
	

	Sand
	29,89
	29,89
	7,82
	8,31
	1340

	Granite
	24,50
	21,35
	5,04
	5,20
	1309

	Mirrors
	22,08
	15,76
	4,74
	4,87
	1207


Source: Smith-Emery Laboratories, Washington, period 1999 – 2000

Loading tests in accordance with ČSN 73 2046, ČSN 73 2030

	Product name
	Production group
	Achieved loading capacity Múexp (kN)
	Manner of failure

	Taurus
	Granite
	7,7
	fracture

	Crystal Quartz White
	Crystal
	>10,4
	without failure


Source: TZÚS Praha – subsidiary Brno, period 2003

Test description: A product specimen with dimensions 60 x 60 x 2 cm was placed onto corner supports. A loading force (measured in kN) was applied to a steel plate with dimensions 10 x 10 cm, which was laid on the centre of the product.

Thermal expansion coefficient of the product

Thermal expansion coefficient according to ASTM C 531-00, temperature range +20 / +100°

	Product name
	Production group
	Thermal expansion coefficient ά(10-6 °C-1) 

	Gobi Grey
	Sand
	27,5

	Kalahari
	Granite
	25,6

	Karpat Arizona
	Granite
	29,7

	Taurus
	Granite
	22,0

	Starlight Blue
	Mirrors
	20,1

	Starlight Sapphire
	Mirrors
	22,8

	Starlight White
	Mirrors
	27,4

	Crystal Quartz White
	Crystal
	31,9


Source: Centro Ceramico Bologna., period 2002 – 2003

Thermal expansion coefficient according to ČSN 64 0528, temperature range +20 / +70°

	Product name
	Production group
	Thermal expansion coefficient ά(10-6 °K-1) 

	Gobi Grey
	Sand
	28,5

	Taurus Brown Pearl
	Granite
	21,0

	Taurus Kongo
	Granite
	22,7

	Starlight Black
	Mirrors
	23,3

	Starlight Sapphire
	Mirrors
	23,2

	Starlight White
	Mirrors
	27,0

	Crystal Diamond
	Crystal
	25,3

	Crystal Topaz
	Crystal
	27,7


Source: TZÚS Praha – subsidiary Předměřice, period 2002 – 2005
Thermal expansion coefficient according to the Mapei specification, 

temperature range +20 / +63°C

	Product name
	Production group
	Max. measured length difference (%)
	Calculated thermal expansion coefficient ά(10-6 °C-1) 

	Gobi Grey
	Sand
	0,105
	28

	Karpat Arizona
	Granite
	0,130
	35

	Sonora Light
	Granite
	0,080
	22

	Taurus Blue Bahia
	Granite
	0,110
	30

	Vesta Negro
	Granite
	0,080
	22

	Starlight Blue
	Mirrors
	0,060
	16

	Starlight Sapphire
	Mirrors
	0,071
	19

	Starlight White
	Mirrors
	0,075
	20

	Crystal Quartz White
	Crystal
	0,130
	35


Source: Mapei Milano, period 2002 

Note: the usage of the thermal expansion coefficient ά during the calculation

relation:  ∆1 = ∆ x (c2 – c1) x l0   

∆1 = length difference (mm)

ά = thermal expansion coefficient

c2 = final temperature (°C)

c1 = initial temperature (°C)

l0 = initial length (mm)

Example: tile Taurus Brown Pearl 40 x 40 cm, temperature change from 20 to 70 °C. The length difference ∆1 0,42 mm of the tile is calculated after substitution of the relevant values into the relation. According to that a tile will be 400,42 mm long at the temperature of 70 °C (ά = 21x10-6, c2 = 70 °C, c1 = 20 °C, l0 = 400,0 mm).

4.3.4. Dimensional stability of the product

Dimensional stability of the product under wet conditions according to the specification of the Mapei company

	Production group
	Maximum deviation (mm)
	Class

	Sand
	0,01 – 0,05
	A

	Granite
	0,05 – 0,09
	A

	Mirrors
	0,06 – 0,09
	A

	Crystal
	0,03 – 0,09
	A


Source: Mapei Milano, period 2002

Voluminal stability of the product – flatness, under wet conditions

Time of storage under wet conditions: 1 month, product with dimensions of 30 x 30 x 2 cm laid horizontally with its back face on a continuously wet mop

	Production group
	Average change of flatness (mm)

	Granite
	0,25

	Mirrors
	0,12

	Crystal
	0,25


Source: TZÚS Praha – subsidiary Brno, period 2004, implementation standard: ČSN EN 1339

Voluminal stability of the product – flatness, under wet conditions
Time of storage under wet conditions: 3 months, product with dimensions of 40 x 40 cm inserted vertically into water column of 20 cm

	Production group 
	Average of maximal measured flatness deviations (mm)

	
	Specimen thickness 10 mm
	Specimen thickness 20 mm

	Sand
	0,2
	0,1

	Granite
	0,2
	0,2

	Mirrors
	0,2
	0,2

	Crystal
	0,2
	0,2


Source: Technistone, Inc. laboratory, period 2004, applied standard: ČSN EN 1339

4.3.5. Physical tests of surface resistance

Mohs's hardness

	Production group / implementation standard
	EN 101
	ČSN EN 101
	DIN EN 101

	Sand
	6 - 7
	7
	-

	Granite
	6 - 7
	7
	-

	Mirrors
	6 - 7
	6
	7,0

	Crystal
	6 - 7
	7
	-


Source: Stone and gravel test plant Hořice, Baustoffprufstelle Wismar GmbH, period 1999 – 2002

 Abrasive power of the surface, wear resistance

	Test
	Abrasive power    ∆l (mm)
	wear resistance (mm3)
	wear resistance of the surface (class OPO)
	Abrasive power index
	Loss of thickness (mm)
	Abrasive power (cm3/50cm3)

	Production group / implementation norm
	DIN 52 108
	DIN EN ISO 10545-6
	ČSN EN ISO 10545-7
	ASTM C 501
	DIN 18500
	DIN 18500

	Sand
	1,3
	-
	2
	212
	1
	5,4

	Granite
	1,1 – 2,1
	-
	3
	119
	1
	5,7

	Mirrors
	2,0 – 3,4
	197,0
	2 - 3
	113
	2
	10,7

	Crystal
	2,1
	-
	3
	-
	-
	-



Source: Stone and gravel test plant Hořice, Baustoffprufstelle Wismar GmbH, TZÚS Praha – subsidiary Plzeň, Smith-Emery Laboratories, Washington, period 1999 – 2002

4.3.6. Thermal resistance of the surface

Resistance of the surface to thermal shocks, insulating capability of the product   (ČSN EN ISO 10545-9, cycle 10 x 145°C)

	Test
	Resistance of the surface to thermal shocks
	Insulating capability of the product [(m2K)/W]

	Product name
	Production group
	Implementing standard

	
	
	ČSN EN ISO 10545-9
	DIN EN 104
	DIN 52612-1

	Gobi Grey
	Sand
	no damage
	-
	-

	Taurus Gold
	Granite
	no damage
	-
	-

	Starlight Sapphire
	Mirrors
	no damage
	-
	-

	Starlight Blue
	Mirrors
	no damage
	-
	-

	Starlight
	Mirrors
	-
	no damage
	0,011

	Crystal White
	Crystal
	no damage
	-
	-


Source: TZÚS Praha – subsidiary Plzeň, Baustoffprufstelle Wismar GmbH, period 2000 – 2002

Heat-shock resistance of the surface of the product 

[image: image2..pict]Heated metallic body with a monitored temperature and mass which is laid for a defined period of time on the surface of the product with a given thickness on the edge or on the plane of the product.

Verbal assessment of the state of the product surface:   A – no change / B – recognizable grain edges / C – cracking,    Verbal assessment of the change of the shade:      0 – shade without change, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.   

Source: Technistone, Inc. laboratory, period 2004
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Verbal assessment of the state of the product surface:   A – no change / B – recognizable grain edges / C – cracking,   Verbal assessment of the change of the shade:     0 – shade without change, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.   

Source: Technistone, Inc. laboratory, period 2004

[image: image4..pict]
Verbal assessment of the state of the product surface: A – no change / B – recognizable grain edges / C – cracking,   Verbal assessment of the change of the shade: 0 – shade without change, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.

Source: Technistone, Inc. laboratory, period 2004
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Verbal assessment of the state of the product surface: A – no change / B – recognizable grain edges / C – cracking,   Verbal assessment of the change of the shade: 0 – shade without change, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.

Source: Technistone, Inc. laboratory, period 2004
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Verbal assessment of the state of the product surface: A – no change / B – recognizable grain edges / C – cracking,   Verbal assessment of the change of the shade: 0 – shade without change, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.

Source: Technistone, Inc. laboratory, period 2004
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Verbal assessment of the state of the product surface: A – no change / B – recognizable grain edges / C – cracking,   Verbal assessment of the change of the shade: 0 – shade without change, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.

Source: Technistone, Inc. laboratory, period 2004
Determination of the heat-shock resistance according to EN 14617-6

	Product name
	Production group
	Visual assessment
	Outcomes of the measurements                                                            (+ values: increase, - values: decrease)

	
	
	
	

	
	
	
	

	
	
	Surface changes
	Color change
	Mass change ( % )
	Change of the gloss of the product surface ( % )
	% reflectivity
	Change of the flexural strength ( % )

	
	
	
	
	
	
	
	

	Gobi White
	Sand
	A
	2
	-0,05
	1
	101
	3

	Taurus Brown Pearl 
	Granite
	A - B
	1
	-0,07
	1
	101
	10

	Vesta Negro 
	Granite
	A - B
	1
	-0,08
	0
	100
	-3

	Taurus Gold
	Granite
	A - B
	2
	-0,07
	-2
	98
	-2

	Starlight Green
	Mirrors
	B
	2
	-0,05
	-2
	98
	-3

	Starlight White
	Mirrors
	B
	2
	-0,06
	-3
	97
	8

	Crystal Royal
	Crystal
	A
	2
	-0,05
	0
	100
	8

	Crystal Creme Beige
	Crystal
	A
	2
	-0,06
	1
	101
	-2


Verbal assessment of the state of the product surface:  A – no change / B - recognizable grain edges / C - crack intrusion / D – surface desintegration / E – specimen destruction.  Verbal assessment of the change of the color shade:  0 – shade unchanged, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of shade.  

Source: Technistone, Inc. laboratory, period 2005
4.3.7. Antislipperness properties of the product surface

Antislipperness properties of the product surface according to the standard ČSN 725191 / prEN 13552

	Production group
	Machining of the product
	Static coefficient of friction
	Dynamic coefficient of friction
	Pendulum method

	
	
	dry
	wet
	dry
	wet
	dry
	wet

	Sand
	Polished
	0,64
	0,40
	0,41
	0,34
	57
	15

	
	Honed
	0,67
	0,65
	0,50
	0,44
	61
	36

	Granite
	Polished
	0,74
	0,56
	0,44
	0,38
	54
	16

	
	Semi-gloss
	0,86
	0,45
	-
	-
	-
	-

	
	Honed
	0,73
	0,73
	0,48
	0,47
	64
	45

	
	Brushed
	0,57
	0,56
	0,63
	0,64
	60
	44

	
	„Rough brushed“
	0,76 
	0,71 
	0,60 
	0,54 
	75 
	60

	
	
	
	
	
	
	
	

	Mirrors
	Polished
	0,84
	0,35
	0,43
	0,33
	58
	15

	
	Semi-gloss
	0,91
	0,44
	-
	-
	-
	-

	
	Honed
	0,77
	0,62
	0,51
	0,47
	58
	38

	
	Brushed
	0,64
	0,61
	0,63
	0,55
	53
	37

	
	Blasted
	0,71
	0,70
	0,72
	0,67
	66
	58

	Crystal
	Polished
	0,90
	0,32
	0,41
	0,32
	52
	16

	
	Honed
	0,77
	0,74
	0,52
	0,49
	61
	40


Source: TZÚS Praha – subsidiary Plzeň, period 2002 – 2005

Antislipperness properties of the product surface according to the standard ISO 10545-17 – comparison after the application of antislipperness agent

	Production group 
	Surface finish
	Static coefficient of friction
	Static coefficient of friction after the application of antislipperness agent

	
	
	
	Greep
	Antislip K 37

	
	
	dry Fd
	wet Fw
	dry Fd
	wet Fw
	dry Fd
	wet Fw

	Granite
	Polished
	-
	-
	0,9
	0,7
	0,9
	0,8

	Granite
	Semi-gloss
	0,9
	0,5
	0,7
	0,6
	-
	-

	Mirrors
	Polished
	0,8
	0,4
	0,9
	0,7
	0,9
	0,6

	Mirrors
	Honed
	0,8
	0,5
	0,8
	0,7
	-
	-


Source: TZÚS Praha – subsidiary Plzeň, period 2002 – 2004

Coefficient of sliding friction according to the ČSN 74 4507 standard

	Production group
	Surface finish
	Coefficient of sliding friction 

	
	
	dry
	wet

	
	
	s
	d
	s
	d

	Sand
	Semi Polished
	0,62
	0,79
	0,42
	0,48

	Granite
	Polished
	0,46
	0,56
	0,44
	0,49

	Mirrors
	Polished
	0,70
	1,25
	0,35
	0,32

	Mirrors
	Semi Polished
	0,57
	0,78
	0,42
	0,46

	Mirrors
	Honed
	0,48
	0,63
	0,51
	0,57

	Crystal
	Polished
	0,61
	0,80
	0,43
	0,44


Source: Materials and footwear test plant Zlín, period 1999 – 2002
Coefficient of sliding friction

	Production group / implementation standard
	according to prEN 13552, method D, pendulum
	according to SATRA TM144

	
	Surface finish
	dry
	wet
	wet

	Mirrors
	Semi-gloss
	68
	37
	0,23

	Mirrors
	Brushed
	53
	37
	-


Source: Ceram, Stoke-on-Trent, Satra technology centry, TZÚS Prague – subsidiary Pilsen, period 2001 – 2004
Static coefficient of friction according to ASTM, slip-resistance determination according to DIN

	Production group / implementing standard
	Static coefficient of friction ASTM C 1028
	Slip-resistance

	
	without surface cleaning
	after surface cleaning with the Hillyards agent
	DIN 51130 (shoe) (ČSN 725191)

	
	Surface finish
	dry
	wet
	dry
	wet
	angle (°)
	classification

	Sand
	Polished
	0,78
	0,61
	0,97
	0,62
	-
	-

	Sand
	Honed
	-
	-
	-
	-
	12,0
	R10

	Granite
	Polished
	0,77
	0,56
	0,91
	0,56
	-
	-

	Granite
	Semi-gloss
	-
	-
	-
	-
	9,0
	R9

	Granite
	Honed
	0,82
	0,73
	0,84
	0,75
	10,2
	R10

	Granite
	Brushed
	-
	-
	-
	-
	15,0
	R10

	Granite
	Rough Brushed
	-
	-
	-
	-
	27,2
	R12

	Mirrors
	Polished
	0,90
	0,58
	0,99
	0,59
	7,0
	R9

	Mirrors
	Semi-gloss
	-
	-
	-
	-
	11,0
	R10

	Mirrors
	Honed
	-
	-
	-
	-
	13,0
	R10

	Mirrors
	Brushed
	-
	-
	-
	-
	16,8
	R10

	Mirrors
	Blasted
	-
	-
	-
	-
	29,8
	R12

	Crystal
	Polished
	-
	-
	-
	-
	9,0
	R10


Source: Smith-Emery Laboratories, Washington, TZÚS Praha – subsidiary Plzeň, period 1999 – 2005

4.3.8. Chemical durability of polished and brushed product surface

Determination of the chemical durability according to ČSN EN ISO 10545-13  (exposure time 12 days, polished surface)

	Product name
	Production group
	Chemical agent, concentration / assessment (abbreviations according to the standard)

	
	
	Ammonium chloride NH4Cl (100g/l)
	Sodium hypochlorite NaClO      (20 mg/l)
	Hydrochloric acid  HCl (3%)
	Hydrochloric acid HCl (18%)
	Citric acid (100 g/l)
	Lactic acid (5%)
	Potash lye KOH (30g/l)
	Potash lye KOH (100g/l)

	Gobi Grey
	Sand
	UA
	UA
	ULA
	UHA
	ULA
	UHA
	ULA
	UHC

	Taurus Gold
	Granite
	UA
	UA
	ULA
	UHA
	ULA
	UHA
	ULA
	UHC

	Starlight Sapphire
	Mirrors
	UA
	UA
	ULA
	UHA
	ULA
	UHA
	ULA
	UHC

	Starlight blue
	Mirrors
	UA
	UA
	ULA
	UHA
	ULA
	UHA
	ULA
	UHC

	Crystal White
	Crystal
	UA
	UA
	ULA
	UHA
	ULA
	UHA
	ULA
	UHC

	Verbal assessment – abbreviations explanation
	no change
	no change
	no change
	no change
	no change
	no change
	no change
	changes on surface


Source: TZÚS Prague – subsidiary Pilsen, period 2002
UA, ULA, UHA –no visible changes

UB, ULB, UHB – visible changes on the planes created by cutting

UC, ULC, UHC –visible changes also on the face side

Determination of the chemical durability according to ČSN EN 106  (exposure time 28 days, polished surface)

	Product name
	Production group
	Chemical agent, concentration / assessment

	
	
	Ammonium chloride NH4Cl (100g/l)
	Sodium hypochlorite NaClO      (20 mg/l)
	Standard cleaning solution
	Copper sulphate   Cu(SO4)2 (20mg/l)
	Sulphuric acid H2SO4 (70%)
	Lactic acid (5%)
	Potash lye KOH (200g/l)

	Gobi Grey
	Sand
	V
	V
	V
	V
	V
	V
	N

	Taurus Gold
	Granite
	V
	V
	V
	V
	N
	V
	N

	Starlight Sapphire
	Mirrors
	V
	V
	V
	V
	N
	V
	N

	Starlight blue
	Mirrors
	V
	V
	V
	V
	V
	V
	N

	Crystal White
	Crystal
	V
	V
	V
	V
	V
	V
	N


Verbal assessment:            V – no visible changes

                                            N – visible changes

Source: TZÚS Prague – subsidiary Pilsen, period 2002
Determination of the chemical durability according to ČSN EN 122, DIN EN 122  (exposure time 24 hours, polished surface)

	Product name
	Production group
	Chemical agent, concentration / durability class

	
	
	KMnO4 (10g/l)
	Methylene blue (10g/l)
	NH4Cl (100g/l)
	Standard cleaning solution
	NaClO (20 mg/l)
	Cu (SO4)2 (20mg/l)
	HCl (3%)
	Citric acid (100 g/l)
	KOH (30g/l)

	Gobi Grey
	Sand
	2
	3
	-
	-
	-
	-
	-
	-
	-

	Taurus Gold
	Granite
	2
	2
	-
	-
	-
	-
	-
	-
	-

	Starlight Sapphire
	Mirrors
	1
	1
	-
	-
	-
	-
	-
	-
	-

	Starlight blue
	Mirrors
	3
	2
	-
	-
	-
	-
	-
	-
	-

	Starlight
	Mirrors
	2
	2
	AA
	AA
	AA
	AA
	AA
	AA
	B

	Crystal White
	Crystal
	2
	2
	-
	-
	-
	-
	-
	-
	-


Verbal assessment: 1 – stains are removed by water, 2 – stains are removed by cleaning agent, 3 – stains are not removed

                              AA – no visible changes, B – visible changes of color

Source: TZÚS Prague – subsidiary Pilsen, Baustoffprufstelle Wismar GmbH,  period 2000 - 2002
Determination of the stain resistance according to ČSN EN ISO 10545-14  (exposure time 24 hours, polished surface)

	Product name
	Production group
	Chemical, food agent, concentration / assessment

	
	
	Chrome green
	Iodine (13g/l)
	Olive oil
	Tea
	Red wine
	Coffee

	
	
	cleaning method
	durability class
	cleaning method
	durability class
	cleaning method
	durability class
	cleaning method
	durability class
	cleaning method
	durability class
	cleaning method
	durability class

	Gobi Grey
	Sand
	A
	5
	A
	5
	A
	5
	A
	5
	A
	5
	A
	5

	Taurus Gold
	Granite
	A
	5
	A
	5
	A
	5
	A
	5
	A
	5
	A
	5

	Starlight Sapphire
	Mirrors
	A
	5
	A
	5
	A, B
	4
	A
	5
	A
	5
	A, B
	4

	Starlight Blue
	Mirrors
	A
	5
	A
	5
	A
	5
	A
	5
	A
	5
	A, B, C
	3

	Crystal White
	Crystal
	A
	5
	A
	5
	A
	5
	A, B
	4
	A
	5
	A
	5


Verbal assessment:           durability classes:  5 (the best – stain is removed by water-wash = A)  /  4 (stain is removed by wash with cleaning agent with weak effects = B)  /  3 (stain is removed by wash with cleaning agent with strong effects = C)  /  2 (stain is removed by wash with 3% HCl = D)  /  1 (the worst – stain cannot be removed)

Source: TZÚS Prague – subsidiary Pilsen, period 2002

Cleaning methods: A = specimens are cleaned under running water for 5 minutes, B = specimens are cleaned manually by using a cleaning agent with weak effects, C = specimens are cleaned manually by using a cleaning agent with strong effects, D = the tested specimen is exposed to a suitable solution for 24 hours, then it is cleaned with running water
 Durability of a polished product surface to chemicals with exposure time of 24 hours,  basis for test execution: ASTM C 650 standard

[image: image8..pict]
Verbal assessment: 0 – surface intact, 1 – weak change in the surface smoothness, 2 – initial surface erosion, 3 – strong erosion of the surface, 4 – specimen destruction

Source: Technistone, Inc. laboratory, period 1999 - 2000
 Durability of a polished product surface to chemicals with exposure time of 24 hours,  basis for test execution: ASTM C 650 standard
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Verbal assessment: 0 – surface intact, 1 – weak change in the surface smoothness, 2 – initial surface erosion, 3 – strong erosion of the surface, 4 – specimen destruction

Source: Technistone, Inc. laboratory, period 1999 - 2000

[image: image10..pict] Durability of the color shade of a polished product surface exposed to chemicals (24 hours), basis for test execution: ASTM C 

650 Verbal assessment: 0 – shade unchanged, 1 – weak change of shade, 2 – medium change of shade, 3 – strong change of shade

Source: Technistone, Inc. laboratory, period 1999 - 2000
 Durability of the color shade of a polished product surface exposed to chemicals (24 hours), basis for test execution: ASTM C 650 standard

[image: image11..pict]
Verbal assessment: 0 – shade unchanged, 1 – weak change of shade, 2 – medium change of shade, 3 – strong change of shade

Source: Technistone, Inc. laboratory, period 1999 - 2000

Determination of stain resistance of the color shade of a polished product surface exposed to strong chemicals

(HF hydrofluoric acid – reacts with silicates)

	Product / Production group
	Gobi White

Sand
	Crystal Quartz White

Crystal
	Starlight Red

Mirrors
	Starlight Sapphire

Mirrors
	Taurus Gold

Granite

	Exposure time (min / hours)
	
	
	
	
	

	Chemical
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)

	10 min
	0
	3
	1
	0
	3
	0
	0
	3
	0
	0
	4
	0
	0
	4
	0

	30
	0
	4
	1
	0
	3
	0
	0
	3
	0
	0
	4
	0
	0
	4
	0

	60
	0
	4
	1
	0
	3
	0
	0
	3
	0
	0
	4
	1
	0
	4
	0

	2 hours
	0
	4
	1
	0
	3
	1
	0
	3
	1
	0
	4
	2
	0
	4
	1

	5
	0
	4
	2
	0
	3
	2
	0
	3
	1
	0
	4
	3
	0
	4
	2

	10
	0
	4
	3
	0
	3
	2
	0
	3
	2
	0
	4
	3
	0
	4
	3


Verbal assessment: 0 – shade unchanged, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade

Source: Technistone, Inc. laboratory, period 2004

Determination of the resistance of the product’s polished surface finish to the loss of surface smoothness caused by exposure to strong chemicals

(HF hydrofluoric acid – reacts with silicates)

	Product / Production group
	Gobi White

Sand
	Crystal Quartz White

Crystal
	Starlight Red

Mirrors
	Starlight Sapphire

Mirrors
	Taurus Gold

Granite

	Exposure time (min / hours)
	
	
	
	
	

	Chemical
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)
	HCl (10%)
	HF (10%)
	NaOH (10%)

	10 min
	0
	2
	0
	0
	3
	0
	0
	3
	0
	0
	3
	0
	0
	2
	0

	30
	0
	2
	0
	0
	3
	0
	0
	3
	0
	0
	3
	0
	0
	4
	0

	60
	0
	2
	0
	0
	3
	0
	0
	4
	0
	0
	3
	0
	0
	4
	0

	2 hours
	0
	2
	0
	0
	3
	0
	0
	4
	0
	0
	3
	0
	0
	4
	0

	5
	0
	2
	0 - 1
	0
	3
	1
	0
	4
	0
	0
	4
	0
	0
	4
	1

	10
	0
	2
	0 - 1
	0
	3
	1
	0
	4
	1
	0
	4
	0
	0
	4
	1


Verbal assessment: 0 – surface intact, 1 – weak change in surface smoothness, 2 – initial surface erosion, 3 – strong erosion of the surface, 4 – destruction of the specimen surface 

Source: Technistone, Inc. laboratory, period 2004

Determination of stain resistance of the color shade of a polished product surface exposed to chromatic salts solutions, subsequent surface cleaning

(KMnO4 Potassium permanganate – dark purple 10% solution, K2Cr2O7 Potassium bichroman – orange and yellow 10% solution)

	Product / Production group
	Gobi White

Sand
	Crystal Quartz White

Crystal
	Starlight Red

Mirrors
	Starlight Sapphire

Mirrors
	Taurus Gold

Granite

	Exposure time (min / hours)
	
	
	
	
	

	Chemical
	KMnO4
	K2Cr2O7
	KMnO4
	K2Cr2O7
	KMnO4
	K2Cr2O7
	KMnO4
	K2Cr2O7
	KMnO4
	K2Cr2O7

	
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning

	10 min
	2
	C
	1
	A
	2
	C
	1
	A
	2
	C
	0
	A
	1
	C
	1
	A
	1
	C
	1
	A

	30
	2
	C
	1
	A
	2
	C
	1
	A
	2
	C
	0
	A
	1
	C
	1
	A
	1
	C
	1
	A

	60
	2
	C
	1
	A
	2
	C
	1
	A
	2
	C
	0
	A
	1
	C
	1
	A
	1
	C
	1
	A

	2 hours
	3
	C
	1
	A
	2
	C
	1
	A
	2
	C
	0
	A
	1
	C
	1
	A
	2
	C
	1
	A

	5
	3
	C
	1
	A
	2
	C
	1
	A
	2
	C
	0
	A
	2
	C
	1
	A
	2
	C
	1
	A

	10
	3
	C
	1
	A
	2
	C
	1
	A
	2
	C
	0
	A
	2
	C
	1
	A
	2
	C
	1
	A


Verbal assessment of the shade change: 0 – shade unchanged, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.    Verbal assessment of the subsequent surface cleaning:   A stain is removed by water-wash /  B stain is removed by wash using a cleaning agent with weak effects (Jar)  /  C stain is removed by wash using a cleaning agent with strong effects (Bert 27 – Bellinzoni)  /  D stain cannot be removed

Source: Technistone, Inc. laboratory, period 2004

Determination of stain resistance of the color shade of a brushed product surface exposed to edibles and chromatic salts solutions, surface impregnated with the New Microkem DC 8 agent, subsequent surface cleaning

(KMnO4 Potassium permanganate – dark purple 10% solution, strong coffee and tea extracts, cooking oil)

	Product / Production group
	Gobi Grey

Sand
	Taurus Nordic

Granite

	Exposure time (min / hours)
	
	

	Chemical
	KMnO4
	tea
	coffee
	oil
	KMnO4
	tea
	coffee
	oil

	
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning
	shade
	cleaning

	10 min
	2
	C
	0
	A
	0
	A
	0 - 1
	B
	0
	A
	0
	A
	0
	A
	0 - 1
	B

	30
	2
	C
	0
	A
	0
	A
	0 - 1
	B
	0
	A
	0
	A
	0
	A
	0 - 1
	B

	60
	2
	C
	0
	A
	0
	A
	0 - 1
	B
	0
	A
	0
	A
	0
	A
	0 - 1
	B

	2 hours
	2
	C
	0 - 1
	C
	0 - 1
	C
	0 - 1
	B
	0 - 1
	C
	0
	A
	0
	A
	0 - 1
	B

	5
	2
	C
	0 - 1
	C
	0 - 1
	C
	0 - 1
	B
	1
	C
	0
	A
	0
	A
	0 - 1
	B

	10
	3
	C
	0 - 1
	C
	0 - 1
	C
	0 - 1
	B
	1
	C
	0
	A
	0
	A
	0 - 1
	B


Verbal assessment of the shade change: 0 – shade unchanged, 1 – slight change of shade, 2 – medium change of shade, 3 – strong change of shade, 4 – loss of the shade.   Verbal assessment of the subsequent surface cleaning:   A stain is removed by water-wash  /  B stain is removed by wash using a cleaning agent with weak effects (Jar)  /  C stain is removed by wash using a cleaning agent with strong effects (Bert 27 – Bellinzoni)  /  D stain cannot be removed

Source: Technistone, Inc. laboratory, period 2004

 Determination of the chemical durability of the product according to EN 14617-10

	Production group
	Product
	Chemicals (concentration 0,5N)
	Exposure time
	% reflectivity
	Durability class

	Sand
	Gobi white
	HCl
	1 hour
	99,0
	C 4

	
	
	
	8 hours
	98,1
	

	
	
	NaOH
	1 hour
	94,1
	

	
	
	
	8 hours
	93,0
	

	Granite
	Taurus brown pearl
	HCl
	1 hour
	94,3
	C 4

	
	
	
	8 hours
	89,9
	

	
	
	NaOH
	1 hour
	92,8
	

	
	
	
	8 hours
	90,3
	

	
	Vesta negro
	HCl
	1 hour
	99,1
	C 4

	
	
	
	8 hours
	95,0
	

	
	
	NaOH
	1 hour
	98,8
	

	
	
	
	8 hours
	89,5
	

	
	Taurus gold
	HCl
	1 hour
	93,7
	C 4

	
	
	
	8 hours
	88,6
	

	
	
	NaOH
	1 hour
	95,9
	

	
	
	
	8 hours
	83,5
	

	Mirrors
	Starlight green
	HCl
	1 hour
	90,4
	C 4

	
	
	
	8 hours
	88,5
	

	
	
	NaOH
	1 hour
	98,1
	

	
	
	
	8 hours
	89,8
	

	
	Starlight white
	HCl
	1 hour
	96,4
	C 4

	
	
	
	8 hours
	91,7
	

	
	
	NaOH
	1 hour
	98,8
	

	
	
	
	8 hours
	86,8
	

	Crystal
	Crystal royal
	HCl
	1 hour
	99,5
	C 4

	
	
	
	8 hours
	95,5
	

	
	
	NaOH
	1 hour
	94,6
	

	
	
	
	8 hours
	91,2
	

	
	Crystal creme beige
	HCl
	1 hour
	93,7
	C 4

	
	
	
	8 hours
	93,1
	

	
	
	NaOH
	1 hour
	93,1
	

	
	
	
	8 hours
	85,1
	


The effect of exposure to chemicals is expressed by means of the decrease of reflectivity (gloss). The decrease is calculated as % of the reflectivity of the tested specimen in respect to a reference value (99 % of reflectivity means 1 % decrease in the gloss caused by the exposure to chemicals)

Durability class C 4 – change of % reflectivity from 100 to max. 80% - the highest possible durability class

Source: Technistone, Inc. laboratory, period 2005

Resistance of the surface of the Technistone product to water and chemical defrosting agents exposure

Method A – automatic looping, 100 defrosting loops, defrosting agent – 3% NaCl

	Production group
	Test result
	Visual change of the color shade or gloss of the product surface

	Sand
	Conforms
	Not observed

	Granite
	Conforms
	Not observed

	Mirrors
	Conforms
	Not observed

	Crystal
	Conforms
	Not observed


Source: TZÚS Prague – subsidiary Předměřice, period 2004, implementation standard: ČSN 73 1326

Technical fire characteristics of the product

Determination according to the ČSN standards

	Determination
	Flammability
	Index of flame spread is
	Ignition temperature
	Firing point
	Combustion heat
	Heating capacity

	Unit
	-
	mm/min
	°C
	°C
	MJ/kg
	MJ/kg

	Implementation standard
	ČSN 73 0862
	ČSN 73 0863
	ČSN 64 0149
	ČSN 64 0149
	ČSN ISO 1928
	ČSN ISO 1928

	Engineered stone Technistone
	B – hardly flammable
	30,4
	445
	550
	2,24
	2,11


Source: Pavus, Inc., Technical fire laboratory Praha, period 2002 – 2003

Determination according to the standards ASTM and DIN

	Determination
	Index of flame spread
	Index of smoke development
	Flammability
	Heating capacity

	Unit
	-
	-
	-
	kJ/kg

	Implementation standard
	ASTM E 84-97a
	ASTM E 84-97a
	DIN 4102-1
	DIN 51900

	Production group Granite
	10
	115
	-
	-

	Production group Mirrors
	-
	-
	B 1 – flammable with difficulty
	2102


Source: Baustoffprufstelle Wismar GmbH, Smith-Emery Laboratories, Washington, period 1999 – 2002

4.3.9.  Hygienic properties of the product

National health institute of the  Czech Republic, Health and living conditions centre issued a Certificate of the health harmlessness of the Technistone product based on an expertise.

The product was certified by the NSF International organization with the following outcome: the product is in compliance with the 51 NSF/ANSI Standard – Food equipment materials, Solid surfaces for Splash zone.

Frost resistance

 Determination of the frost resistance according to EN 14617-5

	Product name
	Production group
	Measurement outcomes                                                            (+ values: increase, - values: decrease) 

	
	
	Change of the flexural strength after frost load (%)

	Gobi White
	Sand
	13

	Taurus Brown Pearl 
	Granite
	5

	Vesta Negro 
	Granite
	1

	Taurus Gold
	Granite
	-2

	Starlight Green
	Mirrors
	6

	Starlight White
	Mirrors
	11

	Crystal Royal
	Crystal
	17

	Crystal Creme Beige
	Crystal
	11


Source: Technistone, Inc. laboratory, period 2005

5. Recommended use of the product

The engineered stone Technistone may be used for small-sized or large-sized wall and floor  cladding, interior components, construction elements, furniture and supplementary components.

The product is recommended for interior use.

5.1. Installation

To use the product for interior installation it is necessary to follow these recommendations:

5.1.1. Recommended thickness depending on the dimension of the format (of the standardly loaded area)

	Product dimensions ( cm )
	Minimal recommended product thickness (mm )

	up to 60 x 60
	10

	larger and non-standard dimensions
	the solution has to take the project conditions, installation and load into account     12 – 20 mm


5.1.2. The influence of the surface finish on the antislipperness properties of the product (installation)

	Increase of slip-resistance
	Surface finish

	[image: image12..pict](
	Blasted

	
	Rough brushed

	
	Brushed, Antique/brushed

	
	Honed

	
	Semi-gloss

	
	Polished


5.1.3. Suitability of the usage of the product at higher mechanical load

 (including industrial, abrasive and travelling dynamic loading)
	Load increase / increase of the suitability of usage 
	Production group
	Product thickness (mm)
	Product color
	Surface finish

	[image: image13..pict](
	Sand 
	14
	Polychrome 
	Brushed, Antique/brushed 

	
	Crystal 
	13
	Light monochromatic 
	Blasted 

	
	Granite
	12
	Dark monochromatic
	Honed, Semi-gloss

	
	Mirrors
	10
	White
	Polished




5.1.4. Suitability of the usage of the product at high thermal load

(floor heating, permanent exposure to sunlight, alternation of high and low temperatures - entrances)

	Load increase / increase of the suitability of usage
	Production group
	Product thickness (mm)
	Product color
	Granularity of the product

	(
	Granite
	14
	White
	Coarser

	
	Mirrors
	13
	Light
	

	
	Crystal
	12
	Darker
	Medium

	
	Sand
	10
	Dark
	Fine


5.1.5. Recommended thickness of the format according to the dynamic (travelling) load of the face/true side

 (resistance to damage, strain…)

	Average flexural strength (MPa)
	Product
	Thickness of the format (mm), classification into groups

	
	
	6 mm
	9 mm
	10 mm
	11 mm
	12 mm
	13 mm
	14 mm
	20 mm

	37
	Karpat Arizona, Taurus Brown Pearl
	1
	2
	2
	3
	3
	3
	4
	5

	42
	Taurus, Taurus Blue Bahia, Taurus Gold, Taurus Nordic, Vesta Negro, Starlight: Aquamarine, Azurite, Black, Blue, Citrine, Green Grey, Red, Violet
	1
	2
	3
	3
	3
	4
	4
	5

	47
	Kalahari, Sonora Light, Starlight: Emerald, Ruby, Sapphire, White, Yellow, Crystal Ivory, Crystal Quartz White, Crystal Topaz
	1
	2
	3
	3
	4
	4
	4
	5

	52
	Gobi Black, Crystal: Beach, Creme Beige, Diamond, Porto, Rio, Royal
	1
	3
	3
	3
	4
	4
	4
	5

	62
	Gobi Grey, Gobi White
	2
	3
	3
	4
	4
	4
	5
	5


Classification, specification and use of groups

Group 1: residences without travelling load

Group 2: public, commercial and industrial buildings with irregular transport by vehicles with inflatable tyres

Group 3: public, commercial and industrial buildings with transport by vehicles with elastic rubber tyres

Group 4: public, commercial and industrial buildings with transport by vehicles with hard plastic wheels

Group 5: public, commercial and industrial buildings with transport by vehicles with hard plastic wheels with very high load

Cleaning machines are meant under the term transport, too.

The recommended literature for this problem domain is the publication „Mechanisch hoch belastbare keramische Bodenbelage“ - ZDB Germany 2002 (Ceramic flooring with high mechanical load capacity).

5.1.6. The recommended use of the individual production groups of the Technistone product and its dependence on the expected abrasive loading of the product

	Abrasive load of the floor
	Recommended production group

	
	Sand
	Granite
	Mirrors
	Crystal

	High
	yes
	yes
	yes 1
	yes

	Medium
	yes
	yes
	yes
	yes

	Low
	yes
	yes
	yes
	yes


1  the surface finish – polished - may not be used!

	Abrasive load of the floor
	Recommended surface finish

	
	Blasted
	Brushed
	Honed
	Semi-gloss
	Gloss

	High
	yes
	yes
	Yes
	yes
	no

	Medium
	yes
	yes
	Yes
	yes
	yes

	Low
	yes
	yes
	Yes
	yes
	yes


At medium and high loading, installation of a cleaning zone and regular curing of the product in use is necessary.

Examples of the dependence of the use of the product on its abrasive load:

High load (heavy traffic + high presence of abrasive and liquid contaminants)

- installed in entrances and exits from the buildings and halls, in front of cash desks, receptions, counters, in underpasses, covered platforms, etc.
Medium load (heavy traffic without higher presence of abrasive contaminants)

- installed in shops, offices, halls, corridors, etc.
Low load (medium traffic without the presence of abrasive contaminants)

 installed in residences, internal offices, halls, decorative places, etc.
5.2. Raised floors

When placing the product on the grates of raised floors it is necessary to follow the following recommendation:

Recommended thicknesses:

	Recommended product dimensions (cm)
	Minimum recommended product thicknesses (mm)

	up to 60 x 60
	20

	more than 60 x 60
	30


5.3. Wall cladding

All product types and all surface finishes are appropriate for inner wall cladding. It is necessary to take the mass of the product into account, see section:4.6.1 .)

Recommended thicknesses and dimensions

Glued installation

(recommended height up to max. 2,5 m)

	Recommended dimensions of the product (cm)
	Recommended thickness of the product (mm)

	30 x 30
	10


Cladding on supporting mounted grates

	Recommended dimensions of the product (cm)
	Recommended thickness of the product (mm )

	according to the used system and product
	10 - 20


Anchored cladding

	Dimensions of the product (cm)
	Minimum recommended thickness of the product (mm)

	up to 60 x 60
	30, exceptionally 20 (according to the system)

	more than 60 x 60
	30


5.4. Stair components

When using the product for stair components it is necessary to follow this recommendation:

Recommended thicknesses :
	Way of laying down the component
	Minimum recommended thickness of the product (mm)

	whole face on substrate concrete
	10 - 20

	into construction, self-supporting
	30


All production groups of the engineered stone are suitable for usage as a stair component. Attention is to be paid to the antislipperness finish of the step-on surface. For each concrete application of the product its dimensions must always be considered in relation to its physico-mechanical characteristics and with respect to the system of fixing the product.
5.5. Worktops

When using the product for worktops it is necessary to follow these recommendations:

· the larger the thickness of the product, the higher its strength and thermal resistance

· the hardness of the product surface and in virtue of it also the long-term resistance against mechanical damage of the surface is given by the raw materials used (see section: 5.5.1)

· the product surface is not infinitely resistant to strokes of hard (especially metallic) objects, or to the drops of hard (especially metallic) objects

· during selection of the product it is always necessary to take into account its characteristics (raw materials used) and the expected use and load of the final worktop (see section: 5.5.1)

· hot objects are not to be laid directly onto the surface of the worktop (see section: 5.5.2)

· the gloss and color shade of the product may be disturbed by the exposure to some chemicals 

· the fluorhydric acid causes an immediate erosion of the product surface layer

· some strongly coloring substances can change the color shade of the product locally

· the product reaches the highest resistance of the surface with the surface finish - polished

5.5.1. Recommendation of the usage of individual production groups for the worktops

	Usage type
	Example usage place
	Sand
	Crystal
	Granite
	Mirrors

	Common usage
	Kitchen countertops, tables, bar countertops….
	Yes
	Yes
	Yes
	Yes

	Higher and more frequent mechanical stress of the surface
	Shops, sculleries, manufacturing plants, issue counters
	Yes
	Yes
	Yes
	No

	Thermal load
	Cooling, heating
	Yes
	Yes
	Yes
	No

	Chemical load
	Laboratories
	Yes
	Yes
	No
	No


5.5.2. Recommended usage of insulating pads against the thermal shock

(holds also for the use of the product as worktop of the kitchen furniture)

It is necessary to use insulating pads for putting off hot objects onto the surface of the product. These pads must also be placed below all cooking and baking appliances located on the kitchen counter.

The usage of insulating pads is necessary especially:

when the thickness of the counter is smaller than 30 mm

when one is putting off hot objects near the edges and cut-outs of the counter

when one is using cooking and baking appliances located on the kitchen counter

when one is using coarse-grained Technistone products

when one is using a product belonging to the production group Mirrors.

5.6. Other usage

All the production groups of the engineered stone are suitable for usage as interior components. Dimensions of the used product must always be considered in relation to its physico-mechanical characteristics and with respect to the system of fixing the product. Regarding the resistance to aggressive influences (e.g. exposure to chemicals) the usage of products with characteristics reflecting the aggression of the surrounding environment is recommended. The degree of the surface finish of the product is to be chosen with respect to the expected usage of the product.

6. Installation of the product

6.1. General rules

During installation of the engineered stone Technistone it is necessary to conform to relevant standards, safety regulations of used products, recommendations of the producers of the bedding surface mixtures and of the producers of glues, jointing and dilatation materials (some of the recommendations are listed in the appendix of this document). Furthermore, it is necessary to assess and take into account the following facts, which are based on tests and practical experience. Only general hints are introduced here, because the manufacturer of the engineered stone has no influence on the individual building conditions and performance.

· the product is intended for internal use

· suitability of the individual product types of Technistone for the usage in the given environment especially with respect to the mechanico-physical characteristics of the Technistone products (e.g. a higher thermal expansion and contraction, lower absorbability...)

· characteristics of the used product Technistone must be consistent with characteristics of all other used construction materials
· the behaviour of the Technistone product after installation depends on the quality of the installation and fixation
· during installation it is necessary to pay special attention to the quality of the bedding surface

· carrying out jointless installation of the flooring and wall cladding from the Technistone product is strongly not recommended
· it is recommended to have the Technistone product installed by a specialized company, which is experienced in installing the Technistone product, engineered or natural stone
· it is necessary to adhere to the preparation technology and production procedures given by the producers of the used bedding mixtures, gluing and jointing materials and other used constructional chemicals

· after jointing is performed it is necessary to stick to the technology of the product cleaning 

6.2. Installation of floor and wall tiles

6.2.1. Recommended adhesives

The following adhesives are recommended by the producer for installation:
Elastorapid (Mapei)

Usage: at all standard installations of flooring and wall cladding.

Characteristics: Improved, quickly solidifying, two-part cementing binder (white and grey color), slip-resistant, with prolonged fading.

Classification according to EN 12004: class C2FTE

Classification according to EN 12002: class S2

Thickness of the layer of the adhesive: up to 10 mm.

Preparation: in accordance with the instructions of the producer.

Technical data (at +23°C and 50% relative humidity):

Acceptable temperature for application: from +5 to +30°C

Application life: 60 - 75 min.

Final setting time: 120 - 150 min.

Ascendability: after 4 hours.

Loadability: after 24 hours.

Increased loadability: after 48 hours.

Jointing: after 4 hours.

Spreading: toothed spatula (square-edged teeth).

Consumption: 3 - 6 kg/m2
Storage life: 12 / 24 months.

Granirapid (Mapei)

Usage: at all standard installations of flooring and wall cladding, especially when a quick solidification of the adhesive and a shorter waiting period for ascendability is needed.

Characteristics: Quickly solidifying, two-part cementing binder (white and grey color).

Classification according to EN 12004: class C2F

Thickness of the layer of the adhesive: up to 10 mm.

Preparation: in accordance with the instructions of the producer.

Technical data (at +23°C and 50% relative humidity):

Application life: 45 min.

Final setting time: 20 min.

Time, when corrections are possible: 45 min.

Ascendability: after 4 hours.

Loadability: after 24 hours.

Increased loadability: after 48 hours.

Jointing: after 3 hours.

Spreading: toothed spatula (square-edged teeth).

Consumption: 3 - 8 kg/m2

Storage life: 12 months.

Keralastic (Mapei)

· Usage: in special cases – gluing on metal or wood, at stronger requirements for adherence, elasticity, waterproofness, at higher thermal loads, etc..

· Characteristics: Two-part elastic waterproof polyurethane binder for gluing and jointing.

· Preparation: in accordance with the instructions of the producer.

Technical data (at +23°C and 50% relative humidity):

Thermal resistance: - 40°C + 100°C

Application life:6 – 8 hours.

Final setting time: 2 hours.

Time, when corrections are possible: 3 hours.

Full loadability: after 7 days.

Jointing: after 12 hours.

Spreading: toothed spatula. 

Consumption: 2 – 3,5 kg/m2

Storage life: 24 months.

Kerapoxy (Mapei)

· Usage: when increased chemical durability is required, at higher thermal loads, at concurrent increased thermal and mechanical loads...

· Characteristics: see section 6.2.2, jointing materials.

6.2.2. Recommended jointing materials

At the installation the producer recommends to use the following jointing materials produced by the Mapei company:

Ultracolor

Cementing jointing material for joints 2 – 20 mm wide.

Kerapoxy

Two-part acidproof jointing material on the basis of epoxide resin. Use when the resistance to acids, chemical substances, solvents, wear and heavy operation is required and when water-impermeability and easy cleaning is required.

Mapesil AC

One-part silicone jointing and sealing material for permanently elastic joints in civil engineering. Available in many shades of color.

Mapeflex PU21

Two-part self-levelling sealing material for horizontal joints on the basis of polyurethane for permanently elastic sealing of dilatation and contact joints, for permanently elastic sealing of joints exposed to intense mechanical stress (supermarkets, car repair services, car showrooms...).

Mapeflex PU30

Thixotropic two-part sealing material for horizontal joints on the basis of polyurethane for permanently elastic sealing of dilatation and contact joints, for permanently elastic sealing of joints exposed to intense mechanical stress (supermarkets, car repair services, car showrooms...). Suitable for jointing oblique areas.

6.2.3. Tools and instruments

To fulfil the installation the worker has to be equipped with at least these tools and instruments:

· toothed spatula: to apply and spread uniformly the adhesive binders
· smooth spatula: to rub the binder in the bedding and to spread a layer of the binder on the back face of a tile

· angle, meter, ruler, water level, plumb, etc. for accurate measuring and levelling of the formats and slabs
· lath batten, ruler, etc.: for fixing and continuously checking flatness of formats during installation
· rubber or plastic spatulas: to apply and spread jointing material or binder
· sponge: for correcting the smoothness and rubbing down the remains of jointing material from the tile

· hammer, drilling machine, drills, sawing machine with diamond circular saw cooled down by water: for possible size adjustments or other correcions
· boards, plywood, foil: to protect newly-installed floor tiles
6.3. Beddings

6.3.1. Generally

The preparation of beddings must be in compliance with the requirements of relevant standards and project documentation.

All beddings on which the product is installed must be dry, stable, solid, compression-resistant, sufficiently flat and cleared from removable particles, dry surface „cement laitance“, dust, fats, oils, wax, colors, dismantling chemical agents and everything that could decrease their adherence. These removable particles must be removed in the best case by sand blasting, (milling or honing also possible), which is followed by sucking up the remains with a vacuum cleaner. The beddings have to be suitable for the acceptance of the load and endure the stress expected in the specific application.

In the case of concrete floor beddings not only must structural joints be created, but also the dilatation joints or separation into ca 6 x 6 m large parts have to be accomplished, while taking into account the geometrical shape and seamless pouring of the concrete. The joints are obtained by mechanical cutting or by inserting plastic profiles and they must run through at least 1/3 of it. The circumferential joints must be taken into account in the proximity of all walls, columns, stairs etc. and their minimum width is 3 – 5 mm for all surfaces area of which is greater than 7 m2.

6.3.2. Concrete

Sufficient maturing must be reached – at least 4 weeks! After the concreting is finished the concrete must be moistened properly and protected against too quick evaporation or against frost for at least 15 days. The humidity of the concrete must be at most 2 – 3% before the installation. The humidity is measured by a carbide moisture meter. Minimum compressive strength of the concrete amounts to 22 MPa, when higher loads of floors are expected it is necessary to achieve higher values of the strength. It is necessary to perform proper bottom damp-proofing. The surface must be strong, cohesive, without dust, see section 6.3.1. The strength in tension of the bedding (the strength of the surface layer) of the concrete is at least 0.8 MPa. The strength of the surface layer may be determined also by the Schmidt rebound hammer. It is necessary to apply bonding primer to the bedding (e.g. Primer of the Mapei company for starved beddings), other types of the penetration according to the absorption capacity of the bedding, which will increase the adherence of the used adhesive to the bedding.

6.3.3. Usual cement finishes 

The finish must be supporting and be at least 5 cm thick; the thickness depends on the expected load. It is composed of a concrete built up by inert heterogeneous material with the diameter from 0 to 8 mm and from general-use cement 425 kg/m3. Greater thickness requires inert material of greater diameter (up to ¼ of the thickness of the finish). After the finish is created it must be moistened properly and protected against too quick evaporation or against frost for at least 15 days. The minimum compression strength of the finish amounts to 22 MPa, when higher load of the floor is expected it is necessary to achieve higher values of the strength.

Sufficient maturing must be reached – at least 4 weeks! The humidity of the finish must be at most 2 – 3% before the installation. The humidity is measured by a carbide moisture meter. The surface must be strong, cohesive, without dust, see section 6.3.1. The strength in tension of the bedding (the strength of the surface layer) of the concrete is at least 0.8 MPa. The strength of the surface layer may be determined also by the Schmidt rebound hammer. It is necessary to apply bonding primer to the bedding (e.g. Primer of the Mapei company for starved beddings), other types of the penetration according to the absorption capacity of the bedding, which will increase the adherence of the used adhesive to the bedding.

6.3.4. Cement finish Mapecem

Quick-setting and maturing cementing binder for creating floating and anchored finishes, on which the tiles have to be glued quickly. The thickness of the finish depends on the expected load. The installation of the engineered stone is possible after 24 hours.

6.3.5. Cement finish Topcem

Special hydraulic binder for producing finishes. The installation of the engineered stone is possible after 7 days. The thickness of the finish depends on the expected load.

6.3.6. Previously existing floors and facing

Cement floors or floors composed of old ceramics, floor tiles, marble, must be strong, well anchored to the bedding and without cracks. Cleaning from oils, waxes, fats, etc. must be performed in such a way, that their overall and also in-depth removal is guaranteed. Existing coatings must be removed.

6.3.7. Metal

The bedding must be degreased by means of solvents of suitable cleaning agents. It is necessary to remove possible rust.

6.3.8. Spattered dashes and plasters 

They have to be sufficiently mature and strong to hold the weight of the tiles (when products are used, which are mixed in advance, it is necessary to follow the technical procedure described by the producer). The surface has to be dry, solid, without impurities and dust.

6.3.9. Walls from blocks of expanded cement

Considering the great diversity of the products present on the market it is absolutely essential to consult producers, in order to learn about the properties and the suitability of their products. The surface must be dry, strong, without impurities and dust.

6.3.10. Anhydride floors

They must be sufficiently mature and supporting. The strength of the surface layer may be determined also by the Schmidt rebound hammer.

The humidity of the anhydride floor must be at most 0,5% before the installation!! The humidity is measured by a carbide moisture meter. The surface must be strong, cohesive, without dust, see section 6.3.1. 

The surface has to be penetrated two times by means of the Primer G agent (Mapei), in order to achieve a good adherence of the used adhesive to the bedding. After finishing the penetration it is necessary to wait until it dries.

6.4. Levelling of bedding

In case of an uneven surface it is necessary to perform levelling or correction by using suitable levelling materials (e.g. Mapecem, Topcem, Ultraplan, Novoplan 21, Nivoplan, Nivorapid of Mapei company). Deviation from the flatness should be at most ±2 mm on 2 m of the surface. During the preparation and application of all levelling means the technical procedure described by the producer is to be followed strictly.

6.5. Environment conditions at the installation
· The installation can be started only after making sure that the temperature and moisture conditions meet the conditions prescribed by the technical brochures of the used adhesives.

· For a longer period than 24 hours the temperature cannot decrease beneath +5 °C and exceed +30 °C.

· The surfaces must not be strongly heated up by the sun before the installation (it is recommended to accomplish the installation during colder hours).

· In a dry and ventilated environment it is necessary to pay special attention to a film creation on the adhesive.

· It is necessary to spread the adhesive on small areas and check the moistening.

· The bottom face of the formats must not be wet or dirty after previous cutting.

· Every adverse situation is to be discussed with the work manager.

6.6. Preparation of adhesives

· It is necessary to use a clean vessel for the preparation of adhesives, binders, levelling finishes, etc.

· To mix the agents it is necessary to use a mechanical agitator with small number of revolutions (approximately 150 rpm).

· During mixing of all agents it is necessary to strictly follow the technical procedure described by the producer.

· It is always necessary to add powder to a liquid and vice versa.

6.7. Application of adhesives

· First, the actual bedding is checked, for it has to be perfectly flat, dry, mature, without cracks, and carefully cleaned. Parts that are not tightly bound with the bedding have to be removed.

· The preparation and application of the adhesive is performed according to the technical conditions of the producer.

· The prepared adhesive must be perfectly homogeneous and easily spreadable. Always only such an amount is prepared, which is possible to apply before the adhesive starts to lose its adhesiveness and applicability. 

· The prepared adhesive is first well rubbed as a thin layer to the bedding by a smooth spatula to build a quality transition between the bedding, the adhesive and the tile. Only such an area will be prepared, which prevents drying of the surface layer of the adhesive at those places, where the tiles were still not installed. Afterwards the layer of the adhesive is spread on the bedding by a toothed spatula.

· Recommended size of the toothed spatula:

	Size of the format 
	Size of the toothed spatula

	20 x 20 cm, 15 x 15 cm…..
	8

	from 40 x 40 cm  (30 x 30 cm, 40 x 40 cm)
	10

	over 40 x 40 cm  (60 x 30cm, 60 x 40 cm, 60 x 60 cm and larger)
	15


· During the installation of the tile, the toothed spatula also delimits the thickness of the adhesive layer and by its individual teeth it creates a space for the uniform spread of the adhesive. The uniform spread of the adhesive during the installation of the tiles can be checked by a retroactive lifting off of the tile. The tooth-formed adhesive layer is continuously to be checked, whether it does not lose its adhesiveness (by a finger test).

· It is necessary to use the system with double coating in such a manner that 100 % of the tile surface is glued-on. A continuous 1mm layer of the adhesive is applied on the bottom face of the tile and not until after that the gluing of the tile to the tooth-formed adhesive applied to the bedding will be accomplished.

· During the installation of the slabbing the flatness is checked continuously.

· The tiles should be installed with adherence to the joint from 3 up to 10 mm according to the characteristics of the bedding, the dimensions, dimensional stability and thermal expansion coefficient and according to the environment, where the installation takes place.

· It is necessary to avoid vertical mismatch between individual tiles, especially at those places, where the dynamic loading of the area is expected (travelling of vehicles).

6.8. Dilatation and dividing joints

· During solution of the dilatation joints it is necessary to take into account the relevant standards, the project documentation and the characteristics of the product, especially its thermal expansion.

· The dilatation joints on the installed area must consistently adhere to the dilatation joints already existing on the bedding, on the load-bearing structure and on the walls (main object joints).

· It is necessary to adhere to the dilatation joints near the wall crossings, columns and other constructional parts passing through the floor (marginal joints). The product is installed in 1 cm distance from the walls, columns, breaks, corners, etc., the gap is bridged by a socle and filled with elastic binder.

· In the case of large areas the dividing joints are created by dividing the area according to the following manner: 

· squares of approximately 4x4 m for installation on a surface exposed to high traffic, mechanical, dynamical or thermal load and on the beddings subject to motions or flexures.

· squares of approximately 7x7 m on stable areas

· The dilatation joint should have a rectangular cross-section with the side ratio 2 : 1. 

· The dilatation joint can be created by using the original dilatation strips or the Mapei system with elastic filling.

· The elastic filling is built by using an elastic sealing gasket (rope) MAPEFOAM, which is pushed into the joint. The width of the rope is chosen greater than the width of the joint (1 cm wide joint – rope with the diameter of 1,5 cm). The upper part of the joint is filled according to the requirements for the traffic on the floor with the jointing silicone binder MAPESIL AC (standard traffic) or MAPEFLEX PU21 (heavy traffic, horizontal floor) or MAPEFLEX PU30 (heavy traffic, slanted floor). Before the binders are applied the edges of the dilatation are impregnated by the PRIMER FD agent.

· The dilatation joints must be secured by the edge-protecting profiles in the case of dynamic loading (travelling of vehicles), in the case of increased dynamic loading protecting metal profiles are recommended, which have the shape of transitional bridge, that covers the joint.

· Unsawn full-format tiles must be installed along the working and dividing joints; cut sizes implied by the field dimensions must be installed inside the fields.

6.9. Jointing

· During the preparation and application of the jointing materials it is necessary to follow the instructions of their producers.

· The tiles should be installed with adherence to the joint size from 3 up to 10 mm according to the characteristics of the bedding, the dimensions, dimensional stability and thermal expansion coefficient of the product and according to the environment, where the installation takes place.

· In the case of small areas without a high mechanical or thermal load the width of the joint is chosen 3 – 6 mm.

· In the case of large areas, larger formats or higher mechanical or thermal load the width of the joint is chosen 5 – 10 mm and the joint after each 5th – 6th tile is jointed by a silicone jointing material.

· First the jointing of dilatation joints and of the joints done with silicone binder is carried out. Jointing with cementing jointing materials is done after 24 hours.

· The cementing jointing materials are always spread over the whole tile. After the setting of the material in the joint starts (never earlier!), the surface of the joint is prepared (smoothed) with a moistened sponge and the remains of the jointing material are rubbed down from the tiles. The final cleaning of the surface by using recommended cleaning agents is done after the setting of the material in the joints is finished, not earlier than after 24 hours.

· The jointing materials listed in the section 6.2.2 are used for jointing. 

· The jointing material KERAPOXY is recommended for workshops with chemical load.

· It is necessary to wait before the start of the jointing:

· 24 hours in the case, when the adhesive KERALASTIC is applied during the installation (at the temperature 23°C)

· at least 4 hours in the case of the adhesive ELASTORAPID or GRANIRAPID (at the temperature 23°C).

6.9.1. Cleaning of the floor tiles after finished jointing

After the setting of the material in the joint starts (never earlier!), the surface of the joint is prepared (smoothed) with a moistened sponge and the remains of the jointing material are rubbed down from the tiles. Especially the thicker deposits of the jointing material are removed from the surface. The redundant deposits of the material on the margins of joints, that would be difficult to wash out after the setting is finished, are removed by smoothing the material in the joints.

The final cleaning of the surface is done by using recommended cleaning agents after the setting of the material in the joints is finished, not earlier than after 24 hours.

The recommended cleaning agents listed in the section 7.3 are used for cleaning. It is necessary to follow the instructions given in the section 7.2.

It is necessary to realise that the surface of a product made from the engineered stone, especially with the polished finish, is more sensitive to the erosion of surface that is exposed to strong chemicals or exposed to chemicals for a long time, than a natural granite or hardened ceramics. These chemicals are also contained in the used surface cleaning agents. Therefore the exposure to cleaning agents, especially the strong ones used at increased amount of impurities, has to be limited to a time period necessary to remove the impurity, which duration is in the order of minutes! After that time it is necessary to remove the cleaning agent together with the released remains of the jointing material and of the impurities from the surface, preferably by evacuating them, and immediately wash the surface carefully.

This is the only way to clean the surface of the product without causing any damage to it.

6.10. Installation of floor tiles on surface with floor heating

In these cases, it is necessary to pay special attention to the quality of substrate concrete and to take into account the thermal expansion of the product. It is recommended to use the cement finish Topcem for producing the bedding, for further reading see sections:6.3.1, 6.3.5. Before the installation is started, it is necessary to switch the floor heating on, in order to achieve a complete drying-up and stabilization of the bedding. After it is warmed up (dried-up and stabilized), the floor heating is switched off. After the bedding is cooled down to its original temperature it is possible to start the installation. It is necessary to bear in mind the higher count of dilatation and dividing joints. For gluing it is necessary to use the adhesive binder Elastorapid from the Mapei company.

6.11. Installation of the product at higher thermal load

Valid for e.g. the installations around fireplaces, stoves, on strongly insolated areas (shop windows)….

In such cases it is necessary to pay special attention to the quality of the substrate concrete and take into consideration the thermal expansion of the product. It is recommended to use the cement finish Topcem for producing the bedding, for further reading see sections:6.3.1, 6.3.5. As the adhesive binder is in the case of high load recommended the binder Karalastic, in the case of low or medium load the binder Elastorapid. The adhesive binder Kerapoxy is recommended for usage in the case of concurrent thermal and mechanical load (strongly insolated travelling areas). Higher number of dilatation and dividing joints is to be taken into account.

6.12. Installation of the product as stair component

During the installation the mechanico-physical characteristics of the product have to be taken into account (flexure strength, thermal expansion …). The wall junction must enable longitudinal changes of the stair component, i.e. the space on the interface between the wall and the component must be filled with an elastic material, which enables dilatation.

In case of gluing to concrete, the substrate layer has to be made from quality and mature concrete. For gluing it is necessary to use the adhesive binder Elastorapid from the Mapei company. 

In case of gluing to metal constructions it is necessary to use quality elastic-stable organic based adhesive binders, e.g. the binder Keralastic from the Mapei company.

6.13. Installation of glued wall tiles

· The weight of the tiles from a Technistone product and its mechanico-physical characteristics, especially the thermal expansion, have to be taken into account during the installation of the glued cladding.

· It is recommended to install the tiles of the total height greater than 2.5 m above the level of solid bedding by means of anchored or grate systems.

· During the preparation and usage of the bedding and adhesives the above-mentioned principles are to be followed.

· During the application of the adhesives it is possible to use the system of double-coating, see section 6.7.

· It is necessary to apply a bonding primer to the bedding (e.g. Primer G from Mapei company, to starved bedding), and other types of penetration according to the absorption capacity of the bedding. New beddings must be properly matured.

· The gluing can be performed by using the adhesive binder Elastorapid from the Mapei company.

· Installation of formats is done individually. The formats are pressed carefully into their required positions; segments placed between the corners can determine the joints.

· The installation of the formats starts at the floor plane and if this base is not horizontal, then from a lath batten, which temporarily replaces a solid tier. During the installation the horizontal and vertical flatness is to be checked.

· After the adhesive is dried-up, the possible wooden lath, which replaced the first tier of tiles, is removed and the mounting of the remaining tier is done.

· The joints are filled with a suitable jointing material. The silicone binder Mapesil AC is recommended, by using a rubber or plastic spatula.

· Afterwards, the installed cladding is first cleaned by a wet sponge and then careful cleaning is carried out by means of recommended cleaning agents.

In case of need contact a producer representative or the technical service of the Mapei company.

7. Maintenance and cleaning of the Technistone product

7.1. General information about maintenance and cleaning 

Resistance of the Technistone product surface to mechanical and chemical influences is given by the raw materials used (silicates, hardened polyester resin). The hardness of the surface (6 – 7 grade according to Mohs), compactibility and a very low absorbability make the product highly resistant to common influences. Even so, the protection of the product surface under a long-term exposure to abrasive impurities (this holds mainly for a product installed on the floors) is the reason for recommending the regular maintenance and cleaning of the product surface. This ensures the stability of the surface finish and of the aesthetic appearance of the product.

A product applied e.g. for kitchen countertops does not require a special maintenance and is maintained by usual non-abrasive kitchen cleaning agents. Nevertheless, cleaning and curing agents for the surface are mentioned also for such product applications here. These agents make the maintenance of the surface at common kitchen operation, e.g. at long-term and regular contact with the drops of oils spurted at frying or with the drying drops of dirty water, significantly easier.

The cleaning and maintenance of the engineered stone Technistone depends on the sort of surface finish of the product, on the location of the product, on the mechanical load of the product, etc. For cleaning and maintenance, especially of larger surfaces, it is recommended to order specialized company experienced in maintenance of the Technistone products or engineered stone.

7.2. Important instructions for cleaning the products

Before using chosen cleaning or protecting agent (especially valid for industrial cleaning agents for the cleaning of floors), it is necessary to test it on a small area and not until after the evaluation of the results on a dried-up product carry out the overall application!!

Most of the agents are to be diluted according to the instructions from the producer!!

After using cleaning agents it is always necessary to remove the cleaning agent and the released impurities from the product surface quickly and carefully and to wash the surface thoroughly with pure water!!

Longer and not necessarily required exposure to aggressive cleaning agents will probably erode the product surface!!

The product surface (especially its polished surface finish) does not resist in the long-term to exposure to strong alkalies (NaOH, KOH...) and does not resist even in the short-term to the fluorhydric acid (HF). These chemicals are contained in some cleaning agents, which are available on the market. Therefore, for cleaning the surfaces it is important to use only products, which are suited for the cleaning of engineered stone; they may not be identical to the cleaning agents for natural granites or ceramics.

For cleaning, especially after the installation and jointing of floor tiles or for the cleaning of the tiles, which are highly dirty in the long term, use recommended products and not the mixtures of chemicals (lye, muriatic acid, hypochlorite...). For cleaning and maintenance, especially of larger surfaces, it is recommended to order specialized company experienced in maintenance of the Technistone products or engineered stone.

It is necessary to take into account and be in compliance with the recommendations of the producers pertaining to the usage (e.g. dilution...) and with the safety regulations of used agents. It is necessary to use protecting instruments according to the instructions from the producer.

Also the undermentioned facts, based on experiments and practical experience, are to be assessed and taken into consideration. Only general instructions are provided here, because the producer of the engineered stone has no influence on the individual conditions of performing the maintenance.

7.3. Recommended special agents

For cleaning and maintenance the products from the companies Bellinzoni, Möller Chemie, Industrial Chem Italia and Akemi are recommended. The companies offer integral product ranges for these purposes.

	Firm: Bellinzoni
	Contact: www.bellinzoni.com

        

	Type
	Product
	Usage
	Note

	Cleaning
	LEM 3
	standard cleaner
	possible to dilute

	
	BERT 27
	extra strong acid cleaner, limited exposure time!!
	necessary to dilute!!

	
	K 3
	extra strong alkali cleaner, limited exposure time!!
	necessary to dilute!!

	
	DECER DOS
	wax washing
	possible to dilute

	
	ULTRA STRIPPER
	strong washing of fat, waxes and oils...
	necessary to dilute!!

	
	MANGIA MACCHIA
	stain remover
	-

	
	HYGIENIX
	disinfection
	necessary to dilute!!

	
	WALL CLEAN
	graffiti remover
	-

	
	ALGA KILL
	remover of algae, mosses and mildew
	possible to dilute

	Surface protection, gloss enhancement
	RR / 1
	waxing of floors
	necessary to dilute

	
	AS 11
	waxing of floors with anti-slip
	necessary to dilute

	
	MYTHOS
	waxing of heavily stressed floors
	necessary to dilute

	Surface protection, impregnation
	ANTIGRAFFITI S.V
	protection against graffiti
	-

	
	BLOCK D 70
	protection against fat
	possible to dilute

	
	VIEUX
	protection against impurities, color highlighting
	necessary to dilute

	
	KER 13D
	impregnation against liquid impurities
	-

	
	POROSIL
	Impregnation
	-

	
	IDEA XC
	impregnation against liquid impurities
	-

	Regular maintenance
	L&L
	concurrent washing and waxing
	necessary to dilute

	
	AS 22
	concurrent washing and waxing with anti-slip
	necessary to dilute


	Firm: HMK Möller-Chemie
	Contact: www.moeller-chemie.de
        

	Type
	Product
	Usage
	Note

	Cleaning
	R 55
	basic cleaner
	possible to dilute

	
	R 63
	extra strong acid cleaner, limited exposure time!!
	necessary to dilute!!

	
	R 75
	extra strong cleaner, rust remover, limited exposure time!!
	necessary to dilute!!

	
	R 77
	rust remover, limited exposure time!!
	necessary to dilute!!

	
	R 54
	 washing of fat, waxes...
	-

	
	R 60
	remover of algae, mosses and mildew
	necessary to dilute!!

	Surface protection, impregnation
	S 31
	impregnation against liquid impurities
	-

	Regular maintenance
	P 24
	basic washing
	necessary to dilute


	Firm: AKEMI
	Contact: www.akemi.de

	Type
	Product
	Usage
	Note

	Cleaning
	Stone cleaner
	quick alkali cleaner, limited exposure time!!
	necessary to dilute!!

	
	Remover of cement deposits
	strong acid cleaner, limited exposure time!!
	necessary to dilute!!

	
	Rust remover
	rust removal, cleaning, limited exposure time!!
	necessary to dilute!!

	
	Wax remover
	removing of waxes and fat
	necessary to dilute

	Regular maintenance
	Soap for stone
	concurrent basic washing and protection
	necessary to dilute


	Firm: Industrial Chem Italia
	Contact: www.industrialchem-italia.com

	Type
	Product
	Usage
	Note

	Surface protection, impregnation
	NEW MICROKEM DC8
	impregnation against impurities, gloss enhancement
	-

	
	GREEP
	agent increasing antislipperness properties of polished surfaces
	possible to dilute

	
	ANTISLIP K37
	agent for building antislipperness strips
	-


7.4. Recommended equipment for mechanical curing of the product on floors 

one-disk floor washer with 200 – 300 rpm (for all operations)

water vacuum cleaner, or water extractor

nylon pads with boar’s hair (for washing), white PAD LUX (for applying and pulling-over)

microfilament mop for applying and spreading waxes and impregnations in aluminium construction

7.5. Cleaning of the product surface

7.5.1. Cleaning of the surface after installation or before the application of protecting wax / impregnation layer

An appropriate cleaner is applied to the surface of the product (best done by machine, always with PAD disks). After its action (only for the shortest necessary period) is the cleaner together with the released impurity carefully removed (in the best case by a machine called water extractor, where rinsing of the impurities under pressure and their evacuation are taking place at the same time). Consequently, it is recommended to wash the product surface with pure water.

In case of a low contamination the cleaners LEM 3 or R 55 are recommended, at strong contamination the agents BERT 27, K 3, R 63 or the Remover of cement deposits. When the surface is contaminated by oil, the fat remover DECER DOS, Ultra Stripper or R 54 is used first.

7.5.2. Cleaning of the product in households (kitchen countertops, tables..) 

The product used in households does not require a special protection, it is sufficient to wipe it with warm water or to use usual household non-abrasive agents. In case of need to clean intensely (e.g. removing old fats around a boiling plate, boiling incrustation at the flush basin...) it is possible to use the above mentioned agents as e.g.:. Ultra Stripper, DECER DOS, LEM 3 or R 55. 

7.5.3. Special cleaning of the product surface

Rust: agents R 75, Rust remover.

Thick (fat) stains: agents Ultra Stripper, Mangia Macchia

Disinfection: agent Hygienix, further e.g. the agents of the companies Bochemie (www.bochemie.cz) and Farmak (www.farmak.cz).

Moss, mildew, algae: Agents Alga Kill, R 60, further e.g. the agents of the companies Bochemie, Farmak, Agrochem.

Graffiti: agents Wall Clean, (final cleaning Ultra Stripper)

After using these agents it is recommended to wash the product surface subsequently with soap and pure water.

7.6. Protection of the product with polished surface

Protecting and impregnating agents are always applied to a clean and dry surface

Protecting and impregnating agents are applied and spread by a microfilament mop. Excessive agent is wiped away. After the protecting or impregnating coating is dry, it is pulled-over. When pulling-over is done by a machine it is always necessary to use only the disks with artificial fibres (PAD LUX) and not disks with steel wires!

During application it is possible to apply the waxes subsequently in several layers (up to three), always after drying-up, perpendicularly to the preceding layer. It is necessary to leave a pause of at least 24 hours between the application of waxes of various types.

Washing of the floor tiles is not possible earlier than after 24 hours from the wax application.

7.6.1. Protection of the product surface on floors with low mechanical and abrasive load

These surfaces are to be cured regularly (with a 0.5 – 2 years period according to the traffic level) with the RR / 1 or AS 11 wax by using a machine. In the case of heavier traffic it is possible to provide basic protection by the application of the Mythos wax and possibly by subsequent application of the RR / 1 and AS 11 waxes (the application of different waxes is to be separated by at least 24 hours delay).

7.6.2. Protection of the product surface on floors with higher mechanical and abrasive load

These surfaces are to be cured regularly (with a 0.5 – 1 year period according to the traffic level) with the Mythos wax with possible subsequent application of the RR / 1 or AS 11 waxes by using a machine (the application of different waxes is to be separated by at least 24 hours delay).

7.6.3. Improvement of surface antislipperness finish

For increasing sliding friction of a polished surface it is possible to apply the Greep agent to the basic wax layer or to use the AS 11 agent as the basic wax. These agents increase sliding friction, but they do not replace a coarser surface finish intended for achieving slip-resistance defined in relevant standards.

Distinctive slip-resistance, e.g. at the end of the step-on surface on stairs, can be achieved by creating an antislipperness strip by means of the application of the Antislip K 37 agent.

7.6.4. Regular maintenance of the floor areas with polished surface

It is possible to wash the floor tiles after at least 24 hours since the wax application.

It is very advantageous to use special agents for everyday regular surface washing, because they combine the washing effect with the spread of thin protective wax layer, which prevents progressive removal of the basic protective layer and prolongs its durability substantially. The agents L&L, AS 22 are recommended (with anti-skid effect). The agents Soap for stone or P24 can be used, too. In this case the usual washing is done without any use of detergents.

On no account acids, strong alkalies or detergents containing fat are used for washing.

7.7. Protection of product with semi-gloss, honed surface

It is recommended to provide protection of the products with such surface finishes by means of impregnation agents, Porosil, Idea XC, Ker 13D, S 31, New Microkem DC 8, (Vieux – smaller areas). By using these agents a water-repellent layer is created on the product surface, which prevents intrusion of impurities into the coarser parts of surface layer.

Protective and impregnation agents are always applied and spread on a clean and dry surface by a microfilament mop. Excessive agent is wiped away. After drying-up the protective and impregnation layer is pulled-over.

When application and spreading is done by a machine it is always necessary to use exclusively the disks with artificial fibres (PAD LUX) and not disks with steel wires!

According to the degree of surface load it is necessary to renew the impregnation after some time.

7.8. Protection of brushed/antique finish or blasted product surface

For protection of a product with such surface finish the impregnation agents, New Microkem DC 8, Idea XC, Ker 13D, S 31 are recommended. By using these agents a water-repellent layer is created on the product surface, which prevents intrusion of impurities into the coarser parts of surface layer and highlights the color shade of the product.

Impregnation agents are always applied and spread on a clean and dry surface by a microfilament mop. Excessive agent is wiped away. After drying-up the impregnation layer is pulled-over.

When spreading is done by a machine it is always necessary to use only the disks with artificial fibres (PAD LUX) and not disks with steel wires! Only inevitable amount of the impregnation agent is applied, the excessive amount of the agent is to be removed from the product surface.

According to the degree of surface load it is necessary to renew the impregnation after some time.

7.8.1. Regular maintenance of floor areas with honed, brushed/antique finish and blasted surface 

It is possible to wash the floor tiles after at least 24 hours since the impregnation application.

Washing of an impregnated surface is done only with lukewarm water. In case of greater contamination 1 spoon of LEM (Bellinzoni) agent is added to a pail of water. So, the usual washing is done in this case without any usage of detergents.

On no account acids, strong alkalies or detergents containing fat are used for washing.

According to the degree of surface load it is recommended to renew impregnation regularly.

7.9. Protection of surface of furniture components, kitchen countertops, wall cladding

The product used in households and on interior wall cladding does not require a special protection, it is sufficient to wipe it with warm water or to use usual household non-abrasive agents. When the surface has to be more water-repellent or oil-repellent (especially on kitchen furniture) it is possible to use the impregnation agents Block D 70, New Microkem DC 8, Porosil, Idea XC. These agents build a film on the surface of the product, which makes it harder for impurities to stick to the surface (e.g. oil drops from frying) and makes usual cleaning easier. These agents are applied and pulled-over manually by a soft rag, or possibly by using a manual polishing equipment (e.g. manual eccentric grinder with mounted polishing disc). Before that the surface must be cleared from mechanical impurities, dust and it must be washed.

7.10. Protection of surface against paints and varnishes

To protect the surface against paints (graffiti) it is possible to use the protective agent Antigraffity S. V. The paints can be easily removed from a protected surface by polishing disc or by vapour. The surface protection is also increased by the impregnation agents mentioned above. To remove paints and varnishes from an unprotected surface it is possible to use the agent Wall Clean and for final treatment the Ultra Stripper agent.

7.11. Protection against abrasive mechanical impurities

When higher mechanical load of the product combined with greater abundance of abrasive and liquid contaminants is expected it is recommended to install a cleaning zone (brushes) in front of the surface. Especially in winter season, this zone collects a great part of impurities and in this way protects the product surface and prevents quick decrease of the protective wax layer. It is recommended to install the cleaning zones especially in shops, offices, halls, corridors with the entrance directly from the street.

7.12. Renewal of floor tiles (polished surface)

In case of damage (gloss loss) of the surface of floor tiles it is possible to renew the surface by re-honing. The gloss of the surface is increased, but deep defects are not remedied. This operation can be carried out only by experienced, specialized companies with appropriate equipment. It is always necessary first to test the renewal, possibly on a small, unexposed surface.

After the surface of floor tiles is washed the renewal of gloss is done by the polishing powder Bellinzoni KP 85 (Klindex / marble variant). Approximately one tablespoon of the powder is sprinkled onto the floor tiles and a small amount of water is poured onto it, in order to create a diluted material, which is polished by a one-disc floor machine with nylon pad Discolux for a period of 8 – 10 min. This amount is sufficient for the renewal of about 3 – 5 m2 of the surface. Then the surface is washed with pure water, which is evacuated. To achieve the desired outcome it is appropriate to repeat the procedure two times. After the final thorough wash is finished it is possible to start the application of the protective wax, see section: 7.6.

8. Other machining of the product

8.1. Binding and gluing of the product

For binding and gluing of the product it is recommended to use the binders and adhesives from the companies Bellinzoni (Astra 24 K, Mastice 2000, Blitz, Expo 2000), Akemi, Möller Chemie during further machining in stonework shops. These products are based on polyester, acrylate and epoxide resins. There are transparent, polishable, filled or unfilled with a filler, trickling, non-trickling, frost resisting binders and adhesives available, it is also possible to use tinters for binder dying.

It is possible to use also commercial two-part epoxide or polyester adhesives of silicone binders.

8.2. Cutting and milling of the product

In fabrication shops, the product is cut, milled and worked the same way and using the same equipment as for natural granite. For cutting, diamond discs and water-cooling are used.
8.3. Drilling of the product

In fabrication shops, the product is drilled the same way and using the same equipment as for natural granite. To drill bigger diameters, diamond drills and water-cooling are used. Smaller diameters can be drilled with widia drills without impact.
8.4. Honing and polishing of the product

In fabrication shops, the product is honed and polished the same way and using the same equipment as for natural granite. It is necessary to use complete sets of abrasives, so that there are not visible marks from previous machining.
9. Answers to frequent questions of the customers

9.1. What is it Technistone® ?

Technistone® is a compact, hard, imporous, composite product supplied in the form of slabs, formats (tiles), or mosaics with a wide range of applications in private, public and industrial sector as a component of kitchen, bathroom and table countertops, parapets, floor tiles, wall cladding, mosaics, etc.. Taking into account the used raw materials and production technology, Technistone® achieves excellent properties due to its strength and compactibility. The wide range of color shades, surface finishes, thicknesses and dimensions enables always to choose a suitable combination conforming to both esthetical and qualitative requirements.

9.2. What is Technistone® made from?

Technistone® is produced from high-quality natural raw materials (quartzes, granites), mirror and glass granulates, from a small amount of color pigments and quality polyester resin. More than 90% of the product mass is formed by natural components, therefore, the content of the polyester resin is less than 10%.

9.3. Is Technistone® the same throughout its volume or is its color and structure built only on the surface?

Technistone® has homogeneous structure and color throughout its volume. Both, the front and back faces of the product can be machined and polished, any holes and grooves can be milled, edges can be treated. The shade and the structure will be identical.

9.4. What is the comparison of Technistone® (used e.g. on a kitchen countertop) to natural granite, marble, Corian® or postforming?

Technistone® has in comparison to natural granites greater flexure strength, at the same thickness is more resistant against e.g. impact and load. With the Technistone® products (especially of the Granite range) you will get the feeling of solid granite, but with multiple times lower absorbability of the surface, which does not absorb food and drinks. Technistone® is harder and more resistant than natural marble. Moreover, it is composed mainly of silicates, which are acidproof as opposed to marble.

Technistone®, as opposed to the Corian® or postforming products contains more than 90 % of anorganic materials. The Technistone® surface is in virtue of that far more hard, resistant and durable.

9.5. How can the individual types of Technistone® be characterized?

Technistone® is offered in four lines of products (production groups), which differ from each other by the used raw materials and consequently also by their appearance and some properties. Brief characteristics of individual lines follow.

SAND (commercial name Gobi)

These products are made from sorted siliceous sands. The most significant characteristic is the fine texture of the surface.

Advantage: The highest reached strength, high resistance of the surface and uniform appearance.

GRANITE (commercial names Taurus, Karpat, Kalahari, Sonora)

Through the combination of attractive natural granites and siliceous sands a characteristic „granite“ texture of the surface is created, which is tuned with the overall color shades of the products.

Advantage: Natural appearance combined with strength and practical non-absorbability of the surface, which is not found at natural granites.

MIRRORS (commercial name Starlight)

High-gloss surface of the product with luminous mirror effects built from compact mirror granulates.

Advantage: Completely untraditional appearance makes it possible to combine the product with high-end image and with classical materials.

CRYSTAL (commercial name Crystal)
The product is made from one of the hardest minerals – the translucent or milky natural, sorted quartz imported from the top-quality world collecting localities.

Advantage: Combination of strength, beauty and purity.

A new product line called Venetian line is under preparation.

9.6. Resists the Technistone® surface used on the kitchen countertop mechanical damage?

The Technistone® product is manufactured from hard minerals and achieves high strength, which predetermines it to a very successful application as kitchen countertops. Usual cutting or beating of meat with a wooden meat beater directly on its surface causes no problems to the product.

Each composite product, no matter how resistant, can of course be damaged by strong, concentrated pressure or by heavy impact, e.g. by strong pressure on the tip of a knife or by a strong hit of a metal mallet. Technistone® belongs to the most resistant products used for kitchen countertops, nevertheless, it is not completely undamagable. 

9.7. Resists the surface of the Technistone® product used on the kitchen countertop thermal load?

As opposed to the kitchen countertops from postforming or Corian® the Technistone®, thanks to the used raw materials, is resistant to thermal loads occurring in kitchens. Technistone® is also practically inflammable, it is not set on fire by a burning matchbox or ignited oil.

The heat-shock resistance is increased with the increase of the used thickness of Technistone®, a slab with the thickness of 30 mm is far more resistant than a 10 mm slab. Sudden and short putting aside of a pan with oil or a pot with boiling water will probably not cause damage to the surface of a 20 and 30 mm countertop, if the hot object is not put aside near the edge or a cut-out of the desk and is returned back after a short while. In spite of this resistance, the Technistone® surface, like any other composite material, may be damaged by a sudden or lasting exposition to high temperatures (over 100 °C), mainly at the edges and cut-outs of the product, where a crack may appear. Therefore, it is necessary to use insulating pads for putting hot objects aside. These pads must also be placed below every electrical cooking and baking appliances located on the kitchen countertop.

9.8. Is the Technistone® product harmless to health?

The product is certified by the National health institute for health harmlessness, the certificate declares the suitability of using Technistone® for the production of kitchen countertops.

The product is certified by the NSF International organization with this outcome: the product complies with the Standard 51 NSF/ANSI – Food equipment materials, Solid surfaces for Splash zone.

9.9. Are the chromatic and structural particles taking their part at the appearance of the Technistone® surface intentional?

Technistone® is mainly built from several chromatic components and granulates of different sizes, which determine its characteristic color structure. These components, which are inevitably created during the production process are from a greater part mixed together and from a smaller part they remain in the original form, in order to achieve the characteristic appearance of Technistone®. For this reason, varicolored parts, as well as structural elements of various sizes are always visible on the product surface.

9.10. Is it necessary to take into account the thermal expansion when using the Technistone product as floor and wall tiles?

The polyester resin used as a binder causes not only the increase in the strength characteristics, but also in the thermal expansion of the product, which is higher than the thermal expansion of natural stone or ceramics. Therefore, it is necessary to take this fact into consideration during designing the floors and wall claddings from Technistone®.

10. Safety regulations for the product

	10.1. Identification


Product identification:   Engineered stone Technistone®
Manufacturer:   Technistone a.s. 

              Bří.Štefanů 1070

              Hradec Králové 

              500 03

               Czech Republic 

Telephone number:   00420 495 714 711

Fax number:        00420 495 714 709

E-mail address:      info@Technistone.cz , 

Web site:           www.Technistone.com
Prepared by: Technistone a.s. – Technical department

	10.2. Composition


	Components / Materials
	% by weight
	CAS Number

	Unsaturated polyester resin (cured during processing) 
	max 10
	---

	Silicates (silica sands, quartz’s, granites, glass, cristobalite)
	max 94
	100

14464 – 46 - 1


Exposure limits may be applicable for the following:

Silica crystalline (quartz).

Components (remarks)

Material is not known to contain Toxic chemicals under Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR part 372. (Used in USA.)

	10.3. Physical Data


	Physical state:
	Solid

	Color:
	Varied

	Appearance:
	Varied (Monocolor, Multicolor, Granite, Mirror..)

	Odour:
	Odourless

	Specific Gravity:
	2100 – 2600 kg / m3

	Boiling point:
	Not applicable

	Freezing point:
	Not applicable

	Miscibility:
	Not applicable

	% Volatiles
	0 % at room temperature

	10.4. Fire Fighting Data


10.5. Flammable Properties

Engineered stone Technistone® can be combusted only with difficulty.

Thermal decomposition products resulting from polymer and pigments degrading at elevated temperatures include various hydrocarbons, carbon dioxide, carbon monoxides, soot and water. Fumes of metal oxides could be also released.

10.6. Extinguishing Media

Water, dry chemical, CO2, foam.

10.7. Fire Fighting Instruction

Keep personnel removed and upwind of fire. Wear self-contained breathing apparatus.

10.8. Self Ignition Temperature

Ignition temperature reached out by hot air and flame influence: 445°C / 833°F

Ignition temperature reached out only by hot air influence: 550°C / 1022°F

	10.9. Stability And Reactivity 


Engineered stone Technistone® (silica based product) is chemically stable at normal temperatures and storage conditions.

	Polymerization:
	Polymerization will not occur

	Incompatibility with other substances:

Results:
	Sodium, potassium hydroxides

Leaching of coloration

	Reactivity with other substances:

Results:
	Hydrofluoric acid

Material degradation

	Hazardous decomposition products:
	None


	10.10. Toxicological Properties Of The Made Product


	Product sensitization:
	None

	Product carcinogenity:
	None

	Product teratogenicity:
	None

	Product irritancy:
	See section 10.11

	Inhalation of the dust generated during product handling:
	See section 10.11


	10.11. Hazardous Identification During Handling


10.11.1. Potential Health Effects

Engineered stone Technistone® is not hazardous as shipped and used. 

When the processes of sawing, routing, drilling, sanding and polishing are carried out as dry process, there is the greatest generation of airborne dust. When these operations are carried out with water for cooling, lubrication and dust depression, then the quantity of airborne dust is reduced by 90 – 98%. These reducing covers potential exposure to workers.

However, stone work operations such as sawing, routing, drilling, sanding and polishing can generate dust. High concentration of dust can irritate eyes, nose and respiratory passages and cause coughing and sneezing.

Dust generated during handling of engineered stone Technistone®, can contain particles of crystalline silica (quartz). Overexposure to airborne quartz can cause silicosis and chronic and progressively debilitating disease, characterized by the formation of silica-containing scar tissue in the lung. The risk of lung disease increases if smoking is combined with silica dust inhalation. Individual with pre-existing diseases of the lungs may increase susceptibility to the toxicity of excessive exposures.

10.11.2. Personal Protective Equipment

Information is available in ASTM E 1132-89 Standard practice for health requirements relating to occupational to exposure quartz dust.

Observe local safe handling procedures.

	Eye, face protection:
	Wear safety glasses during operations such sawing, sanding, drilling, honing or routing. 

	Respirators:
	During sawing, sanding, drilling, honing, polishing or routing operation always use respirator with air purifying cartridge. Respirators are selected and used based on the form and concentration of the contaminant in the air. Avoid breathing dust!

	Protective clothing:
	Wear leather or cotton gloves when handling larger pieces and during operation such as sawing, routing or drilling.

	Protective footwear:
	Use steel toed footwear when handling larger pieces.


10.11.3. Procedures And Controls

Information is available in ASTM E 1132-89 Standard practice for health requirements relating to occupational to exposure quartz dust.

Observe local safe handling procedures. Handle with care.

	Engineering controls:
	Use ventilation and water cooled tooling and equipment that is adequate to keep employee exposure to airborne concentrations below recommended limits. Provide for appropriate exhaust ventilation and dust collection at machinery.

	Storage requirements:
	No special requirements, should be stored in dry, clean place without oil or other contaminants.

	Shipping requirements:
	Appropriate banding material has to be used.

	Waste disposal procedures:
	Observe local regulations for disposal.


First Aid Procedures

Inhalation

If larger amounts of dust are inhaled, remove to fresh air. If breathing becomes difficult, seek medical assistance immediately.

Eye contact

In case of eye contact, flush eyes with plenty of water for at least 15 minutes. Consult a physician.

Skin contact

The compound is not likely to be hazardous, but flushing of the skin with soap and water is advisable.

Ingestion

Consult a physician.

	10.12. Ecological Information


No ecological information is available.

	10.13. Disposal Consideration


Product disposal: Dispose of in accordance with state and local regulations.

	10.14. Other Information


Disclaimer Notice

The data in this Material Safety data Sheet relates only to the specific material designated herein and does not relate to use in combination with any other material and in any process.

11. Records
12. Related documents

12.1. Internal

VP 03-03 –Claim rules in the organization

VP 04-06 –Storage management of products of mass production

VP 04-03 –Planning and process of main production

VP 04-10 –Technical standard for engineered stone

VP 04-11 – Quality indicators and classes

VP 04-13 –- Technical standard for products from fabrication shop

VP 04-14 –- Planning and process of production in fabrication shop

VP 09-13 – Claims procedure

PS 04-07-03 –Interoperational technological control at the production of the semi-finished 

        products

PS 04-07-04 – Technological control at the production of the final product

PS 04-07-06 – Control of the final product and its labelling

12.2. External

ISO 9001:2000 – Quality management systems – Requirements

ISO 9000:2000 – Quality management systems – Foundations, principles and terminology

Technical standards and specifications mentioned in the text
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