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1. Process and Purpose of Test
Rhino Linings GmbH, Dreieich-Sprendlingen engaged the TÜV SÜD Industrie Service GmbH, Institut für Kunststoffe (Institute for Plastics) with the testing of the suitability of the “Tuff-Stuff“ coating as a coating for concrete pools (swimming pools).
The “Tuff-Stuff” coating is a coating based on polyurethane.
The aim of the test was to prove the suitability of the “Tuff-Stuff” coating as a surface protection for concrete pools (swimming baths).
DIN 28052-6 (non-metallic protective coatings and linings for concrete structural elements in process plants part 6: suitability verification and tests) was used as a basis for the tests.
2. Execution and results of the test
2.1 Assessment principles
· Technical information for „Primer 111" (appendix 1)
· Technical information for bonding agent „Primer 251 Rudymex" (appendix 2)
· Technical information for coating bonding agent “Tuff-Stuff” (appendix 3)
-DIN 28052
2.2. Requirements
The strain on the coating is to be classified in accordance with DIN 28052-1 in stage 6 (constant filling-container).
Consequently the following verifications are to be provided for proving the resistance and sealing of the coating.
A) Test process B4 over 28 days in accordance with DIN 28052-6 plus
B) Test process B5 over 90 days
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2.3
Preparation of the test sample
The coating system was prepared as a free film and placed on concrete test plates of 300, 200 and 40mm.
Processing conditions of the coating system
The “Tuff-Stuff” coating system was applied in the Rhino Linings GmbH laboratory on
28.02.2007.
Then the test specimen was sent to the TÜV SÜD Institut für Kunststoffe for testing.
The preparation of the test specimen is described in appendix 4.
2.4
Tests
The following tests were carried out on the zero samples:
2.4.1
Identification test and technical data
The technical data are summarised in appendix 5.
Thermal analyses (TGA) were carried out on the individual components for identification of the coating. The analysis curves are the basis for future identification tests (WKP, appendix 13-18).
2.4.2
Hardness
The hardness test was carried out in accordance with DIN 53505.
	
	Hardness (Shore A)
	

	
	Measurement
	

	Plate numberPlatenumber
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Average value
	Min
	Max

	1
	85
	85
	86
	86
	85
	85
	86
	85
	85
	85
	85
	85
	86

	2
	86
	86
	85
	86
	86
	85
	86
	86
	86
	85
	86
	85
	86

	3
	85
	86
	86
	85
	85
	85
	85
	86
	85
	85
	85
	85
	86
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2.4.3 Adhesive Strength in accordance with DIN EN ISO 4624 in N/mm2
Test plates 300mm*200mm*40 mm
	
	Adhesive strength [N/mm³]

	Plate number
	Stamp 1
	Stamp 2
	Stamp 3
	Average value

	1
	2,3
	2,4
	1,7
	2,1

	Separation
	50A / 50B
	30A / 70B
	60A / 40B
	

	Separation
	Average value
	2,1

	
	Average value
	50A / 50B


Separation:
A = Cohesion break in the base layer
A/B = Adhesion break between base layer and first layer
B = Cohesion break in the coating
B/C = Adhesion break between first and second layer
-/Y = Adhesion break between the last layer and the adhesive
Y – Cohesion break in adhesive 
Y/Z – Adhesion break between adhesive and test stamp
2.4.4 Coating thickness on zero samples (average of 3 individual values)
Establishment of the coating thickness on 1 test station
	Average value
	3.2 mm

	Min
	3.0 mm

	Max
	3.5 mm


2.4.5 Surface quality on zero samples
No defects to the coating could be established visually. The shade of the coating tested is grey.
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2.4.6 Media Resistance
A)
Test process B4 carried out over 28 days in accordance with DIN 28052-6 – section 5.2.2.4.4.
· Moving of the samples in accordance with licensing principles of the DIBt (Deutsches Institut für
Bautechnik) for coating systems for concrete in LAU (storage, filling and transfer) units – section 4.5  6 months in damp sand and 6 months outdoors
· Test of the crack bridging following storage in accordance with section 4.2 of the licensing principles = section 5.2.6 of DIN 28052-6 in short time test and with crack kept open over 16 hours.
The results of the tests for crack bridging are presented in appendix 6.
-
Carrying out of a resistance test In the pressure test over 28 days above the crack.
The results of the media resistance tests are summarised in the appendices 7-10.
B)
Test process B5 over 90 days in accordance with DIN 28052-6 – section 5.2.2.4.5
Storage conditions:
90 days at + 40 °C
Test pieces:
coated concrete test plates 300 mm*200 mm*40 mm with ½ in test fluid and
½ in gas phase
Test fluids
	Nr.:
	Media group
	Test fluid

	1
	
	Tap water from the Munich city network


	2
	
	Deionised water with a conductivity of < 2μS


The following characteristics / changes in characteristics were established over the testing period:
visual
Hardness
Adhesion (14 days following ending of storage in the medium)
The results of the media resistance tests are summarised in the appendices 11 and 12.
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3. Assessment of the results
3.1
Test of identification
Tests of identification were undertaken on the individual components. The results serve as a basis for third party inspections.
3.2
Minimum hardening time
The manufacturer’s required value is 90 + 5 Shore A units. The required value was reached.
3.3
Adhesive strength
Adhesion values on the concrete of an average of 2.1 were attained with separation up to 50A/50B.
This means that the crack occurred up to 50% in the concrete and the crack in the coating up to 50%.
The minimum required value of > 1 N/mm2 on concrete was met.
3.4
Layer thickness
The layer thickness of the zero samples of 3.2 mm corresponds to the manufacturer’s required value of > 3.0 mm.
3.5
Surface condition
No defects to the coating could be established visually.
After 6 months atmospheric exposure there was light yellowing of the coating.
3.6
Crack bridging
The coating system bridges cracks up to 0.5mm with long lasting effect. The requirement for crack bridging of > 0.2 mm is thus met.
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3.7 Media Resistance
The test of media resistance with test fluids at 40 °C testing temperature and a testing period of 90 days resulted in the following for the tested characteristics for the media
	1
	
	Tap water from the Munich city network

	2
	
	Deionised water with a conductivity of < 2μS


visual assessment
Hardness (Barcol)
no significant changes
Virtually no change was established for the characteristic adhesion. The test medium deionised water presents the most critical conceivable case of strain of water load.
The “Tuff-Stuff” coating can be classified as sufficiently resistant against the above media up to a 40 °C test temperature.
4. Summary
Rhino Linings GmbH, Dreieich-Sprendlingen engaged the TÜV SÜD Industrie Service GmbH, Institut für Kunststoffe (Institute for Plastics) with the testing of the suitability of the “Tuff-Stuff“ coating as a coating for concrete pools (swimming pools).
In the framework of the tests carried out the suitability of the “Tuff-Stuff” coating as a coating for concrete pools (swimming pools) and the basis of DIN 28052 with regard to the medium of water could be verified.
[image: image9.jpg]



[image: image10.jpg]



[image: image11.jpg]



p.p. Schweizer
Institut für Kunststoffe
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[image: image1.jpg]


Competent expert
[image: image12.jpg]©




Appendix 4, Report nr.: 936385-3

Page 1 of 2
Industry Service
Application of the “Tuff-Stuff” coating system
1.
Preparation of substrate
Concrete test plates:
The side of the concrete test plates to be coated was cleaned mechanically.
2.
Processing
2.1. Processing Conditions
	Processing Date
	Substrate temperature
	Ambient temperature
	Relative humidity

	28.02.2007
	approx 20 °C
	approx 20 °C
	approx 40 %


2.2. Coating of concrete test plates
2.2.1. Application of primer
Designation „Primer 111"
Mixing ratio A:B = 1:1
The individual components were mixed so as to become homogenous and are applied to the dry
substrate with a paint brush and well distributed.
Processing time at 20 °C: 
Waiting time until next coat: 
Use of primer:
Layer thickness: Colour:

10 min. 
1 h 
200 g/m2
0.1 mm brown
Rhino Linings Tuff Stuff-Applik.doc
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2.2.2. Application of the bonding agent
Designation „Primer 251"
Mixing ratio A:B = 2.5:1
The individual components were mixed so as to become homogenous are applied to the dry
substrate with a paint brush and well distributed.
Processing time at 20 °C:
15 min.
Waiting time until next coat:
1.5 - 8 h
Use of primer:
100 g/m2
Layer thickness:
0.1 mm
Colour:
grey brown
2.2.3. Application of the elastic coating
Designation “Tuff-Stuff”
The individual components are mixed in an automatic mixing head
and sprayed on.
Processing time at 20 °C:
20 s
Consumption:
3,000 g/m2
Layer thickness:
3.0 mm
Colour:
medium grey
Rhino Linings Tuff Stuff-Applik.doc
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Technical data for the “Tuff Stuff” coating system
	
	Primer 111
	Adhesive primer 251 Rudymexmexx
	Tuff Stuff coating

	Thickness [g/cm³] at 23° C
	
	
	

	Resin components
	
	
	

	Comp.A (Iso)
	1,13 ±0,02
	1,85 + 0,02
	1,19 + 0,02

	Hardening components
	
	
	

	Comp. B (Polyol)
	1,0 2 + 0,02
	1,22 ±0,02
	1,044 ±0,02

	Ready mixture
	1,08
	1,65
	1,10


	Consumption [kg/m²]
	approx 0.2
	approx 0.1
	approx 3.0

	Layer thickness [mm]
	approx 0.1
	approx 0.1
	approx 3.0

	max storage times at RT
	
	
	

	Resin components
	
	
	

	Comp.A (Iso)
	6
	6
	6

	Hardening components
	
	
	

	Comp. B (Polyol)
	6
	6
	6

	Additional materials
	
	
	

	Thinning
	Acetone
	Acetone
	-

	Mixing ratios (weight %)
	
	
	

	Comp.A (Iso) Comp. B (Polyol) Thinning
	1:1:0-1
	2,5: 1 : 0-0,5-
	61 : 100

	Processing temperature °C
	18-30
	8-40
	20-40

	Processing time (min) at 23° C
	5
	15
	20sec


	Waiting time until next layer or work cycle in hours
	min. 1 max. 4
	min. 1 max. 3
	

	Minimum hardening time at 20° C
for accessibility [std.] for chemical loading
	1
	1
	1 min 1

	Colour of coating
	brown
	grey brown
	grey


Tuff Stuff - Techn. Daten.doc
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Crack bridging test for the coating Rhino Linings “Tuff-Stuff"
Determination of the crack bridging after 6 month sand bed storage:
Following 6 months sand bed storage a crack with a width of 0.5mm was created in the coated test plate and held open for 16 hours. The coating system bridged the crack in the concrete plate over this time period.
The ready for use coating “Rhino Linings Tuff-Stuff" can bridge cracks of 0.5mm in the long term following 6 months sand bed storage.
Determination of the crack bridging after 6 month storage outdoors:
Following 6 months storage outside, a crack with a width of 0.5mm was created in the coated test plate and held open for 16 hours. The coating system bridged the crack in the concrete plate over this time period.
The ready for use coating “Rhino Linings Tuff-Stuff ” can bridge cracks of 0.5mm in the long term following 6 months storage outside.
Rhino-Linings-936385-Medium Rißüberbrückung Anl.doc
Appendix 7, Report nr. 936385-3
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	Assessment of media admission flow after 6 months storage outdoors
	

	
	Media group
	
	
	
	Deionised water
	
	
	

	
	Level of strain
	high

	
	Type of unit
	Storage, filling and transfer

	
	Classification
	LAU3

	
	Testing period
	28 days

	Characterisation
	Tests
	
	Rhino Linings “Tuff Stuff”.

	Shine DIN 53230
	visual
	
	
	
	semi-matt shine – relative assessment scale
	Characteristic value 0
	
	

	Colour DIN 53230
	visual
	
	
	
	Grey -Relative assessment scale characteristic value
	0
	
	

	Adhesion
	visual
	
	No detachment of the coating or parts of it from the substrate could be established visually

	Characteristics
	
	
	immediately after 
	following conditioning in standard climate

	Tests
	
	
	Media admission flow (approx 1h)
	24 h
	over 7 days

	
	
	Zero value following  storage
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation

	Adhesion DIN EN ISO 4624 DIN EN ISO 1542
	visual
crack test
	not found
	not found
	0%
	50%
	not found
	0%
	25%
	not found
	0%
	15%

	Hardness DIN 53505 DIN EN ISO 868 DIN EN 59
	Shore A
	86
	84
	-2,3
	50%
	84
	-2,3
	25%
	84
	-2,4
	10%

	Swelling 
Shrinking DIN EN ISO 1817
	Alternative layer thickness (mm)mm mm
	3,2
	0,0
	0,0%
	50%
	0,0
	0,0%
	25%
	0,0
	0,0%
	10%

	Blistering(m/g) DIN EN ISO 4628-2
	visual microscopic
	(0/0)
	(0/0)
	none
	2/2
	(0/0)
	none
	1/1
	(0/0)
	none
	0/0

	Crack formation DIN EN ISO 4628-4
	visual
microscopic
	none
	none
	none
	none
	none
	none
	none
	none
	none
	none


N:\ATA5_lfK\Berichte\Rhino Linings Bericht Schwimmbecken\Rhino-Linings-Tuff_Stuff Deionat frei.xls
Appendix 8, Report nr. 936385-3
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	Media group
Level of strain
Type of unit
Classification
testing period
	Assessment of media admission flow after 6 months storage outdoors

	
	
	Deionsed water

	
	
	high

	
	
	Storage, filling and transfer

	
	
	LAU3

	
	
	28 days

	Characterisation
	Tests
	
	Rhino Linings “Tuff Stuff”.

	Shine DIN 53230
	visual
	
	Semi-matt shine relative assessment scale characteristic value 0 

	Colour DIN 53230
	visual
	
	Grey- Relative assessment scale characteristic value 0

	Adhesion
	visual
	
	No detachment of the coating or parts of it from the substrate could be established visually

	Characteristic
Tests
	
	
	immediately after media aadmission flow (approx 1h)
	following conditioning in standard climate

	
	
	
	admission flow (approx 1h)

	24 h
	over 7 days

	
	
	Zero value following storage
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation

	Adhesion DIN EN ISO 4624 DIN EN ISO 1542
	visual
crack test
	not found
	not found
	0%
	50%
	not found
	0%
	25%
	not found
	0%
	15%

	Hardness DIN 53505 DIN EN ISO 868 DIN EN 59
	Shore A
	85
	84
	-1,2
	50%
	84
	-1,2
	25%
	84
	-1,2
	10%

	Swelling 
Shrinking DIN EN ISO 1817
	Layer thickness [mm]
	3,2
	0,0
	0,0%
	50%
	0,0
	0,0%
	25%
	0,0
	0,0%
	10%

	Blistering (m/g) DIN EN ISO 4628-2
	visual microscopic
	(0/0)
	(0/0)
	none
	2/2
	(0/0)
	none
	1/1
	(0/0)
	none
	0/0

	Crack formation DIN EN ISO 4628-4
	visual
microscopic
	none
	none
	none
	none
	none
	none
	none
	none
	none
	none


N:\ATA5_lfK\Berichte\Rhino Linings Bericht Schwimmbecken\Rhino-Linings-Tuff_Stuff Deionat sand.xls
Appendix 9, Report nr.: 936385-3
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	Media group
Level of strain
Type of unit
Classification
testing period
	Assessment of media admission flow after 6 months storage in sand

	
	
	Tap water

	
	
	high

	
	
	Storage, filling and transfer

	
	
	LAU3

	
	
	28 days

	Characterisation
	Tests
	
	Rhino Linings “Tuff Stuff”.

	Shine DIN 53230
	visual
	
	Semi-matt shine relative assessment scale characteristic value 0 

	Colour DIN 53230
	visual
	
	grey -relative assessment scale characteristic value 0

	Adhesion
	visual
	
	No detachment of the coating or parts of it from the substrate could be established visually

	Characteristic
Tests
	
	
	immediately after media admission flow (approx 1h)
	following conditioning in standard climate

	
	
	
	
	24 h
	over 7 days

	
	
	Zero value following  storagestorage
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation

	Adhesion DIN EN ISO 4624 DIN EN ISO 1542
	visual
crack test
	not found
	not found
	0%
	50%
	not found
	0%
	25%
	not found
	0%
	15%

	Hardness DIN 53505 DIN EN ISO 868 DIN EN 59
	Shore A
	85
	83
	-2,4
	50%
	83
	-2,4
	25%
	84
	-1,2
	10%

	Swelling
 Shrinking DIN EN ISO 1817
	Layer thickness [mm]
	3,2
	0,0
	0,0%
	50%
	0,0
	0,0%
	25%
	0,0
	0,0%
	10%

	Blistering (m/g) DIN EN ISO 4628-2
	visual microscopic
	(0/0)
	(0/0)
	none
	2/2
	(0/0)
	none
	1/1
	(0/0)
	none
	0/0

	Crack formation DIN EN ISO 4628-4
	visual
microscopic
	none
	none
	none
	none
	none
	none
	none
	none
	none
	none


N:\ATA5_lfK\Berichte\Rhino Linings Bericht Schwimmbecken\Rhino-Linings-Tuff_Stuff Leitungswasser sand.xls
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	Media group
degree of strain
type of unit
classification time period
	Assessment of media admission flow after 6 months storage outdoors

	
	
	Tap water

	
	
	high

	
	
	Storage, filling and transfer

	
	
	LAU3

	
	
	28 days

	Characterisation
	Tests
	
	Rhino Linings “Tuff Stuff”.

	Shine
DIN 53230
	visual
	
	Semi-matt shine- relative assessment scale characteristic value 0 

	Colour DIN 53230
	visual
	
	grey Relative assessment scale characteristic value 0

	Adhesion
	visual
	
	No detachment of the coating or parts of it from the substrate could be established visually

	Characteristic
Tests
	
	
	immediately after media admission flow (approx 1h)
	following conditioning in standard climate

	
	
	
	
	24 h
	over 7 days

	
	
	Zero value following storage
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation
	measured value
	deviation
	max deviation

	Adhesion DIN EN ISO 4624 DIN EN ISO 1542
	visual
crack test
	not found
	not found
	0%
	50%
	not found
	0%
	25%
	not found
	0%
	15%

	Hardness
DIN 53505 DINEN ISO 868 DIN EN59
	Shore A
	86
	83
	-3,5
	50%
	84
	-2,3
	25%
	84
	-2,4
	10%

	Swelling
Shrinking DIN EN ISO 1817
	alternative layer thickness  [mm]
	3,2
	0,0
	0,0%
	50%
	0,0
	0,0%
	25%
	0,0
	0,0%
	10%

	Blistering (m/g) DIN EN ISO 4628-2
	visual microscopic
	(0/0)
	(0/0)
	none
	2/2
	(0/0)
	none
	1/1
	(0/0)
	none
	0/0

	Crack formation DIN EN ISO 4628-4
	visual
microscopic
	none
	none
	none
	none
	none
	none
	none
	none
	none
	none


N:\ATA5_lfK\Berichte\Rhino Linings Bericht Schwimmbecken\Rhino-Linings-Tuff_Stuff Leitungswasser frei.xis
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Media resistance test concrete container coating
	Order.Nr.:
	936385-3
	
	

	Coating
	Tuff Stuff
	

	Test fluid
	Deionised water
	Deionised water

	
	
	Conductivity

	Test phases:
	Gas           Medium
	water
	<2μS

	Test temperature
	40°C
	
	

	Length of test
	7,14,28,90 days
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	Characteristic
	Phase
	Unit
	Zero value
	Days
	Days
	Days
	Days

	
	
	
	0
	7
	14
	28
	90

	
	
	
	
	
	
	
	

	vis. assessment
	Gas
	
	Not found
	0
	0
	0
	0

	
	Medium
	
	Not found
	0
	0
	0
	0

	
	
	
	
	
	
	
	

	Hardness
	Gas
	Shore D
	86
	84
	82
	
	81

	
	Medium
	Shore D
	86
	84
	82
	
	80

	
	
	
	
	
	
	
	

	Adhesion
	Gas
	N/mm2
	2.1
	
	
	
	1.9

	on
	Gas
	Fracture pattern
	50A / 50B
	
	
	
	50A / 50B

	Concrete
	Medium
	N/mm2
	2.1
	
	
	
	1.9

	
	Medium
	Fracture pattern
	50A / 50B
	
	
	
	100B


	Separation
	

	A A/B B B/C -/Y
 Y Y/Z
	= Cohesion break in substrate 
– adhesion break between substrate and first layer
 = cohesion break in the first layer
 = adhesion break between first and second layer
– adhesion break between last layer and adhesive
 = cohesion break in adhesive
 = adhesion break between adhesive and test die

	Characteristic value intensity of change

	0
	not changed i.e. no noticeable change

	1
	very little i.e. just noticeable change

	2
	little, i.e. clearly noticeable change

	3
	medium, i.e. very clearly noticeable change

	4
	strong, i.e. distinct change

	5
	very strong change


N:\ATA5_lfK\Berichte\Rhino Linings Bericht Schwimmbecken\Rhino-Linings Deionat 40C.xls
Appendix 12

Media resistance test concrete holder coating
	Order.Nr.:
	936385-3
	
	

	Coating
	Tuff Stuff
	

	Test fluid
	Tap water
	Tap water

	
	
	Munich city network

	Test phases:
	Gas           Medium
	water
	

	Test temperature
	40°C
	
	

	Length of test
	7,14,28,90 days
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	Characteristic
	Phase
	Unit
	Zero value
	Days
	Days
	Days
	Days

	
	
	
	0
	7
	14
	28
	90

	
	
	
	
	
	
	
	

	vis. assessment
	Gas
	
	Not found
	0
	0
	0
	0

	
	Medium
	
	Not found
	0
	0
	0
	0

	
	
	
	
	
	
	
	

	Hardness
	Gas
	Shore D
	85
	84
	83
	
	82

	
	Medium
	Shore D
	85
	84
	83
	
	80

	
	
	
	
	
	
	
	

	Adhesion
	Gas
	N/mm2
	2.1
	
	
	
	2

	on
	Gas
	Fracture pattern
	50A / 50B
	
	
	
	40A / 60B

	Concrete
	Medium
	N/mm 2
	2.1
	
	
	
	1.8

	
	Medium
	Fracture pattern
	50A / 50B
	
	
	
	100B


	Separation
	

	A A/B B
B/C -/Y 
Y Y/Z
	= Cohesion break in substrate
 – adhesion break between substrate and first layer 
= cohesion break in the first layer 
= adhesion break between first and second layer
– adhesion break between last layer and adhesive 
= cohesion break in adhesive
 = adhesion break between adhesive and test die

	Characteristic value intensity of change

	0
	not changed i.e. no noticeable change

	1
	very little i.e. just noticeable change

	2
	little, i.e. clearly noticeable change

	3
	medium, i.e. very clearly noticeable change

	4
	strong, i.e. distinct change

	5
	very strong change


Hai-TG-Rhino Linings-Test 111-A

06.08.2007 11:29:47
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Method: Ht-TG 30 up to 600° N2 up to
800° 02 20K/min
30,0-600,0°C 20,00°C/min        N2, 200,0 ml/min
600,0-800,O°C 20,00°C/min.
Air, 200,0 ml/min
Probe: Hai-TG-Rhino Linings-Probe
111-A, 23,3017 rag
Stage   -88,300   I
-20,575   mg
Rückstand.      11,7 25 1 2,7 32 mg
i—I—i—i
TUV SUD: Kunststofflabor
Stage -12,2411 % -2,852 mg Residue      -0,523 !%
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METTLER TOLEDO STAR6 System
Hai-TG-Rhino Linings-Test 111-B
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[image: image22.jpg].





Stage   -100,804   % -16,643   mg
Residue     -0,787 % -0,130 mg
5Q-
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0-
 250     300
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Method: Ht-TG 30 up to 600° N2 up to 800° 02 2OK/min 30,0-600,0°C 20,00°C/min        N2, 200,0 ml/min 600,0-800,0°C 20,00°C/min       Air, 2 0 0, 0 ml/min
Test: Hai-TG-Rhino Linings-Test 111-B, 16,5103 mg
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TUV SUD: Kunststofflabor

METTLER TOLEDO STARC System
	
	Hai-TG-Rhino Linings Test 251-A
	07.08.2007 13:50:27

	
	
	Method:   Ht-TG 30  up to   600°   N2 30,0-600,0°C  20,00°C/min 600,0-800,0°C  20,00°C/min
	Up to   8 00°   02   2OK/min 
N2,   2 0 0,0  ml/min 
Air,   2 0 0,0 ml/min

	-
	
	Test:   Hai-TG-Rhino  Linings   Test  251-A,   22,9911 mg

	90-
	
	
	

	80-70-60-
	\
	Stage   -42,643   % -9,804  mg Residue              57,388 %                              13,194  mg
	Stage  -40,056e-03   % -9,209e-03 mg 
Residue              57,352 % 
13, 18-6 mg
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TUV SUD: Kunststofflabor
METTLER TOLEDO STÄR£ System


(1

07.08.2007 13:55:17
Hai-TG-Rhino Linings - Primer 251 B-Side
	
	
	
	
	
	Method; Ht-TG 30 up to 600° N2 up to 300° 02 20K/min 30,0-600,0°C 20,00°C/min        N2, 200,0 ml/min 600,0-800,0°C 20,00°C/min       Air, 200,0 ml/min

	-
	
	x
	
	
	Test: Hai-TG-Rhino Linings-Primer 251 B-Side, 30,9809 mg

	90-
	
	\
	
	
	

	1   1   1    1    1   1    1
	
	\
	Stage -59,718 -18,501 Residue
	mg 

40,291 12,483
	mg

	7oJ
	
	\
	\
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	\
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	_Stage -10,337 %

	40-
30-
	
	
	
	
	
	-3,202 mg Residue      29,936 %    9,275 mg
	

	
	
	
	
	
	\
	

	20-10-
	
	
	
	
	Stage -30,285 % -9,382 mg 

Residue      -0,377 % \             -0,117 mg
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TUV SUD: Kunststofflabor
METTLER TOLEDO S XRe System
	
	
	Hai-TG-RhinoLinings-RESIN-TU-ST.-Polyol
	06.
	08.2007 15:40:
	58

	n n i
	
	Stage   -9,555% '■i   
                  3,809 mg
	Method:   Ht-TG 30  up to   600°   N2  up to 30,0-600,0°C  20,00°C/min 600,0-800,0°C  20,00°C/min
	800° N2, Air,
	02   20K/min  200,0 ml/min  2000,0 ml/min
	

	
	
	Residue              90,4 60%  
                                   36,059 mg                       ,
	Test:   Hai-TG-Rhino  Linings-RESIN-TU-ST
	.-Polyol,   39,8620 mg
	

	90 -
	
	
	
	
	
	

	80-70-
	
	
	Stage   -85,814   % 
-34,207   mg 
Residue             4,637   % 
                          1,848  mg
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TUV SUD: Kunststofflabor
METTLER TOLEDO SIARe System
Hai-TG-Rhino Linings-TUFF-STUFF ISO

06.08.2007 15:36:23
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Stage   -69,673   %
-10,305 mg
Residue      30,33 6% % 
4,487 mg
0 0-
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Method: Ht-TG 30 up to 600° N2 up to 800° 02 2OK/min 30,0-600,0°C 20,00°C/min        N2 , 200,0 ml/min 600,0-800,0°C 20,00°C/min       Air, 200,0 ml/min
Test: Hai-TG-Rhino Linings-Tuff-Stuff ISO, 14,7901 mg
Stage -8,038 %
-1,189 mg
Stage -6,O86 %   \
- 0,900 mg   \
Residue     16,101%
2,395 mg
Residue    22,326% 
3,302 mg
Stage -17,243% 
- 2,550 mg
Residue-1,056% -0,156 mg
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TUV SUD: Kunststofflabor

METTLER TOLEDO
