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Determination of Mechanical Strength of Thermal Break Metal Profiles ®
Test Report No. 16-001967-PR02 (PB-K20-09-en-02)  dated 22.02.2018 I .Ft
Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (Italy)
ROSENHEIM
1 Object
1.1 Description of test specimen
Thermal break metal profile
Manufacturer ETEM Bulgaria, 119 A llientzi bivd., Sofia,
Bulgaria
System name Architectural system for windows and doors,
ETEM E52
Profile designation / No. E52202
Material of half profiles Alloy EN AW-6060 T6
Overall dimensions in mm 38 x 100
Date of manufacture 02" of August 2017
Surface treatment/finish plate finish
Insulation bar 1
Manufacturer Producta
No. of the thermal barrier NY340
Material Polyamide thermal break PA 6.6 GF25
Web thickness in mm 2,0 mm
Web height in mm 34 mm
Insulation bar 2
Manufacturer Producta
No. of the thermal barrier NY340ST2C
Material Polyamide thermal break PA 6.6 GF25
Web thickness in mm Cavity-web thinnest wall thickness 1,3 mm
Web height in mm 34 mm

The description is based on specifications provided by the client and on inspection of the test specimen at the ift. (Item des-
ignations/ numbers as well as material specifications were provided by the client, unless designated as , ift-tested”.)

Test specimen are described in the annex "Product/Sample description".

1.2 Sampling
The following data for sampling have been presented to ift:

Sampler: Producta SAS, Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)
Datum: 10.07.2017

Documentation: A sampling report has been presented to ift.

Anlieferdatum: 16.08.2017

ift-test specimen-No.:16-001967-PK02 / WE: 44185-001, WE: 45077-001
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ROSENHEIM

2  Procedure
21 Basic documents *) of the processes
Test Report No. 16-001967-PR02 (PB-K20-09-en-01) as from 05.02.2018

EN 14024:2004-10
Metal profiles with thermal barrier - Mechanical performance - Requirements, proof and
tests for assessment

DIBt-Guideline, Year 17 No. 6 1986-12
Guideline for verfication of the mechanical strength of metal-PVC composite profiles

*) correspond/s to the national standard/s, e.g. DIN EN

2.2 Short description of process

Determination of transverse tensile strength in new condition

Transverse tensile strength (Q) refers to the mechanical resistance of the thermal bar-
rier when exposed to vertical loads. It is obtained from the maximum force as a func-
tion of the length of the specimen.

The specimen is loaded at a uniform feed rate of 1 mm/minute until failure of the
thermal barrier. As a rule, this occurs in the form of breakage of the plastic web or de-
formation of the bond between plastic web and aluminium profile section. The speci-
mens were tested in new condition, at low, high and room temperatures. The meas-
ured values are used to determine the mean value (mean) of transverse tensile
strength.

The measured mean value is converted to the characteristic value of transverse ten-
sile strength in new condition.

Immersion in water

The performance of the plastic material is determined after storing in water (+23°C)
for a period of 1000 h. The transverse tensile strength in new condition at room tem-
perature and after ageing at high and low temperature is determined.

Exposure to hot and humid atmosphere

The performance of the plastic material after exposure to hot and humid atmosphere

(+85°C / > 90%) is determined by testing the characteristic transverse tensile strength
in new condition and after ageing at room temperature.
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ROSENHEIM
Testing for brittleness

Brittleness refers to transverse tensile strength (Q) at increased feed rates. It is ob-
tained from the maximum force as a function of the length of the specimen.

The specimen is loaded at a uniform feed rate of 200 mm/minute until failure of the
thermal barrier. Test specimens in new condition are exposed to a temperature of
-10°C. The measured values are used to determine the mean value (mean) of trans-
verse tensile strength.

The measured mean value is converted to the characteristic transverse tensile
strength for the respective temperature.

Ageing method - shear strength test

Shear strength testing (M3) simulates the ageing of profiles with thermal barrier, in par-
ticular of the thermal barrier. It is used to determine the creep factor / coefficient A2.

For a time period of 1,000 hours and at a temperature of +80 °C, a constant shear load is
applied representing one third of the characteristic shear strength in new condition
(+80°C).

The creep factor / coefficient A2 is determined as characteristic value from the difference
in shear strength at room temperature before and after ageing.
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3 Detailed results

ROSENHEIM

Plastic suitability- transverse tensile strength in new condition at +80 °C test to EN 14024

Project-No.
16-001967-PR02

Task No.
16-001967

Client
Producta SAS

Basis of testing

EN 14024:2004-10

Metal profiles with thermal barrier
Mechanical performance -
Reguirements, proof and tests for
assessment

DIBt-Guideling,

Year 17 No. 6 1988-12

Guideline for verfication of the
chanical strength of metal-PVC

composite profiles

Test equipment used
TM/022076 - heat box test
Nt 20 kN

122158 - airflow oven

2 - W&B M1&Mm2
control tractive engine
ZPM/D22501 - tractive engine
W&B M2 20 kN s.A. 20222
WM/020931 - caliper gauge
Digital Absolut 150 mm

Test specimen

Profile: E52202
Insulation bar: NY3408
NY3405T2C

Material: PA86 GF25

Test specimen n®
44185-001

Date of test
28. August 2017

Responsible test engineer
Khalid El Harda

Testing personnel
Khalid El Harda

Deviations to testing procedure
none

Bar No. Test specimen transver;eirt‘e;,s“i:;strength
1.12 PR02_KE_Z+80_PK01 76,4
1.13 PR02_KE_Z+80 PK02 79,6
1.14 PR02_KE_Z+80_PK03 76,3
1.15 PR02_KE_Z+80_PK04 75,7
1.16 PR02_KE_Z+80_PKO05 76,6
1.17 PR02_KE_Z+80_PK06 80,4
1.18 PR02_KE_Z+80_PK07 76,9
2.13 PR02_KE_Z+80_PK08 76,3
2.14 PR02_KE_Z+80_PK09 77,5
2.15 PR02_KE_Z+80_PK10 77.6

Average value Qpean’ 77,3
Standard deviation s 1,5
characteristic tensile strength according Q,;”m 74,2

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:
QcNHT = QrmaaﬂH-r -2.02%s

The failure of the compound connection at shearing stress appeared as follows:
teilweise als Bruch des Kunstoffstegs (Kohasionsbruch)

teilweise als Verformung des StegfuBes

D: ||

L ! L i I I L L

PRO2_KE Z+80_PKD1
PROZKE Z+80_PK02
PROZKE 7 +807PK03
PRO2KE 7 +80_PK04

PROZTKE Z-+80_PK10

L L

000 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00
Weg [mm]
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Client:

dated 22.02.2018

ift

ROSENHEIM

Plastic suitability- transverse tensile strength in new condition at +23 °C test to EN 14024

Project-No.
16-001967-PR02

Task No.
16-001967

Client
Producta SAS

Basis of testing

EN 14024:2004-10

Metal profiles with thermal barrier
Mechanical performance -
Requirements, proof and tests for
assessment

DIBt-Guideline,

Year 17 No. 6 1986-12

Guideline for verfication of the
mecha ength of metal-PVC
comf

site profiles

Test equipment used
TM/022076

€q nent 20 kN

Pst/022159 - airflow oven
ventilated new

ZPM/D20222 - WEB M1&M2
control tractive engine
ZPM/022501 - tractive engine
WE&B M kN s.A,. 20222
WM/02 caliper gauge
Digital Absolut 150 mm

- heat box test

Test specimen

Profile: E52202
Insulation bar: NY3408,
NY3408T2C

Material: PAG6 GF25

Test specimen n®
44185-001

Date of test
30. August 2017

Responsible test engineer
Khalid El Harda

Testing personnel

Khalid El Harda

Deviations to testing procedure
none

Bar No. Test specimen transvergeirt‘e:fr:;strength
1.3 PR02_KE_Z+23_PKO1 110,3
25 PR02_KE_Z+23 PK02 118,3
2.6 PR02 _KE_Z+23 PK03 123,2
1.4 PR02_KE_Z+23 PK04 114,0
21 PR02_KE_ Z+23 PK05 117.3
1.6 PR02_KE_ Z+23 PK06 112,0
2.1 PR02_KE_Z+23 PK07 117,4
2.2 PR02_KE_Z+23 PK08 112,6
2.3 PR02_KE 7+23 PK09 114,9

212 PR02_KE_Z+23 PK10 116,68
Average value Quean 115,7

Standard deviation s 3.7
characteristic tensile strength according Q. ar 108,1

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:
OCNHT = OmeanRT -2.02 * s

The failure of the compound connection at shearing stress appeared as follows:
in part as fracture of the Plastic bar at compound connection.

Force [kN]

1257
122

11.69
11
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9.57
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057

in part as bending of the aluminium flanks

PRO2_KE Z+23 PKO1
2TKE Z+23

ERO2TKE Z+23 PK09
PRO2TKE 7+23 PK10
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Plastic suitability- transverse tensile strength in new condition at -20 °C test to EN 14024

Project-No. Bar N Test . transverse tensile strength

16-001967-PROZ ar No. est specimen Qin N/mm

Task No. 1-1 PR02_KE_Z-20_PKO01 101,6

16-001987 1-2 PRO2_KE_Z-20_PK02 107,0

Client 1-3 PR0O2_KE Z-20 PK03 121,9

Producta SAS 2-1 PR02_KE_Z-20_PK04 122,8

2-2 PR02_KE_Z-20 PKO05 102,5

Basis of testing 2-3 PR02_KE_Z-20_PK06 93,2

EN 14024:2004-10 _ 3-1 PR02_KE_Z-20_PK07 100,0

Metal profiles with thermal barrier

Mechanical performance - 3-2 PROQ_KE_ZQO_PK[}B 110,1

Reguirements, proof and tests for

assessment 3-3 PR0O2_KE Z-20 PK0D9 106,6

DIBt-Guideline, 1-10 PRO2_KE_Z-20_PK10 100,4

Year 17 No. 6 1986-12 Average value Quean” 106,6

Guideline for verfication of the

mecha ngth of metal-PVC Standard deviation s 9,5
characteristic tensile strength according [e T 87,4

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:
QCNLT = QmeanLT -2.02%s

control ve engine
ZPM/022501 - tractive engine
WE&B M2 20 kN s.A, 20222
WM/020831 - caliper gaug
Digital Absolut 150 mm The failure of the compound connection at shearing stress appeared as follows:

only as fraction of the plastic bar (cohesive failure)

PRO2_KE Z-20 PKO1
PRO! E

"KE Z-20_PKO2

B

Test specimen PR‘.;:%%B%“
Profile: E52202 02 -2

Insulation bar: NY34085, %%:%:%gﬁgg

NY340ST2C PRO2KE Z-20_PK09

. PROZZKE Z-20_PK10

Material: PAB6 GF25

Test specimen n®
44185-001

Date of test
30. August 2017

raft [ KN

Responsible test engineer
Khalid El Harda

Testing personnel
Khalid EIl Harda

Deviations to testing procedure

none

rFE=—tt——t—
000 050 100 150 200 250 300 350 400 450 500 550
Weg [mm]
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Plastic suitability-Tensile test at +80°C after immersion in water

Project-No.
16-001967-PR02

Task No.
16-001967

Client
Producta SAS

Basis of testing

EN 14024:2004-10

Metal profiles with thermal barrier
Mechanical performance -
Requirements, proof and tests for
assessment

DIBt-Guideline,

Year 17 No. 6 1986-12

Guideline for verfication of the
meg al strength of metal-PVC
composite profiles

Test equipment used
TM/0220786 - heat box test
nent 20 kN

)22159 - airflow oven
antilated new

PM/020222 - W&B M1&M2
control tractive engine
ZPM/022501 - tractive engine
W&B M2 20 kN s.A, 20222
WM/020831 - caliper gauge
Digital Absolut 150 mm

Test specimen

Profile: E52202
Insulation bar: NY34085,
NY3405T2C

Material: PAB6 GF25

Test specimen n®
44185-001

Date of test

6. Oktober 2017

Responsible test engineer
Khalid EI Harda

Testing personnel
Khalid El Harda

Deviations to testing procedure
none

of 14

ift

ROSENHEIM

Bar No. Test specimen transvergeirt‘e:fr:;strength
1.25 PR02 KE_H20_Z+80_PKO1 58,6
1.26 PR02_KE_H20_ Z+80_PK02 55,4
1.27 PR02_KE H20 7+80 PKO03 59,0
1.28 PRO2_KE_H20_7+80_PK04 58,3
1.29 PRO2_KE _H20_7+80_PKO5 58,3
1.30 PR02 KE H20 Z+80_PK06 59,0
2.25 PR02_KE_H20 Z+80_PK07 57,0
2.26 PRO2_KE_H20_7+80_PK08 61,3
2.27 PR02_KE H20 Z+80 PK09 67,9
2.28 PR02_KE_H20_Z+80_PK10 61,6

Average value Quean” > 2ur 59,6
Standard deviation s 3.4
Characteristic transverse tensile strength Q.>%2,; 52,7

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:

822 5.2.2
Qc HT = Omean HT = 2.02%s

The failure of the compound connection at shearing stress appeared as follows:

only as fraction of the plastic bar (cohesive failure)

PROZKE H20™Z+B0_PK10

1 .

Weg [mm]

B e e —
250 300 350 400 450 500 550 600
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Plastic suitability-Tensile test at -20°C after immersion in water

Project-No.
16-001967-PR02

Task No.
16-001967

Client
Producta SAS

Basis of testing

EN 14024:2004-10

Metal profiles with thermal barrier
Mechanical performance -
Requirements, proof and tests for
assessment

DIBt-Guideline,

Year 17 No. 6 1986-12

Guideline for verfication of the
meg al strength of metal-PVC
composite profiles

Test equipment used
TM/0220786 - heat box test
nent 20 kN

)22159 - airflow oven
antilated new

PM/020222 - W&B M1&M2
control tractive engine
ZPM/022501 - tractive engine
W&B M2 20 kN s.A, 20222
WM/020831 - caliper gauge
Digital Absolut 150 mm

Test specimen

Profile: E52202
Insulation bar: NY34085,
NY3405T2C

Material: PAB6 GF25

Test specimen n®
44185-001

Date of test
8. Oktober 2017

Responsible test engineer
Khalid El Harda

Testing personnel
Khalid El Harda

Deviations 1o testing procedure
none

ROSENHEIM

Bar No. Test specimen transvergeirt‘e:fr:;strength
119 PR02_KE_H20_Z-20_PK01 1188
1.20 PR02_KE_H20_Z-20_PK02 120,4
1.21 PRO2_KE_H20_7-20 PKO03 114,4
1.22 PR02_KE_H20_7-20_PK04 118,0
1.23 PRO2_KE_H20_7-20_PK05 117.6
1.24 PR02 KE_H20 Z-20 PK06 119,7
2.19 PR02_KE_H20_Z-20_PK07 120,4
2.20 PR02_KE_H20_Z-20_PK08 120,6
221 PRO2_KE_H20_7-20_PK09 122,9
2.22 PR02_KE_H20_Z-20_PK10 1213

Average value Quean 22 1 119,4
Standard deviation s 2,3
Characteristic transverse tensile strength Q,%22.; 114,7

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:
QCS'ZIZLT = Omeans.zzLT -202*%s

The failure of the compound connection at shearing stress appeared as follows:
only as fraction of the plastic bar (cohesive failure)

1259
12
1153

1059

Fraft [ KN
(o]
o

L 1 L 1

PRO2 KE H20 7.20 K01

PRO2_KE H20_Z-20_PK08
PROZ_KI Z-20_PKOT
PROZ”KE_H20”Z-20_PK08
PRO2_KE_H2 N

PRO2_KE_H20_Z-207PK10

3.00

4.00 500 6.00 7.00

Weg [mm]

8.00
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Plastic suitability-transverse tensile strength at +23 °C after exposure to hot and humid

Project-No.
16-001967-PR02

Task No.
16-001967

Client
Producta SAS

Basis of testing

EN 14024:2004-10

Metal profiles with thermal barrier
Mechanical performance -
Requirements, proof and tests for
assessment

DIBt-Guideline,

Year 17 No. 6 1986-12

Guideline for verfication of the
mecha ength of metal-PVC
sit

comy

e profiles

Test equipment used
heat box test

cont active engine
ZPM/022501 - tractive engine
W&B M2 20 kN s.A. 20222
WM/020831 - caliper gauge
Digital Absolut 150 mm

Test specimen

Profile: E52202
Insulation bar: NY34085,
NY3405T2C

Material: PAB6 GF25

Test specimen n®
44185-001

Date of test
5. September 2017

Responsible test engineer
Khalid El Harda

Testing personnel

Khalid El Harda

Deviations to testing procedure
none

Bar No. Test specimen transvergei rt‘e:frir:;strength
1.39 PR02_KE HF Z+23 PKO1 83,2
1.38 PR02_KE_HF_Z+23 PK02 84,4
137 PR02 KE_HF 7+23 PK03 84,7
1.42 PR02_KE_HF_Z+23 PK04 82,6
1.41 PRO2 KE HF Z+23 PKO5 82,8
1.40 PR02_KE HF Z+23 PKO06 83,3
2.37 PR02_KE_HF_Z+23 PKO07 82,1
238 PR02_KE_HF_Z+23_PK08 84.9
2.39 PR02_KE HF Z+23 PKO09 84,3
2.40 PR02_KE_HF_Z+23_PK10 86,3

Average value Quean a1 83,9
Standard deviation s 1,3
Characteristic transverse tensile strength Q.>%%;; 81,3

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:

5.2.3 5.2.3
Qc RT = Omean RT © 2,02%s

The failure of the compound connection at shearing stress appeared as follows:

only as fraction of the plastic bar (cohesive failure)

n-l ! I U |

PROZKE HE~Z+23_PK10

LR R AR AR R R LR B RE “\-"l"“\"“-"'l ISR AR
000 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 7.50
Weg [mm]
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Client:

Plastic suitability-Testing for brittleness at -10°C

Project-No.
16-001967-PR02

Task No.
16-001967

Client
Producta SAS

Basis of testing

EN 14024:2004-10

Metal profiles with thermal barrier
Mechanical performance -
Requirements, proof and tests for
assessment

DIBt-Guideline,

Year 17 No. 6 1986-12

Guid e\ne for verfication of the

m al strength of metal-PVC
composite profiles

Test equipment used
TM/0220786 - heat box test

L umwe en gme
'/‘J—’M."‘OP?‘SM - fractive engine
W&B M2 20 kN s.A, 20222
WM/020831 - caliper gauge
Digital Absolut 150 mm

Test specimen

Profile: E52202
Insulation bar: NY34085,
NY3405T2C

Material: PAB6 GF25

Test specimen n®
44185-001 / 45077

Date of test
28. August 2017

Responsible test engineer
Khalid El Harda

Testing personnel
Khalid El Harda

Deviations to testing procedure
none

dated 22.02.2018
Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (lItaly)

ift

ROSENHEIM

Bar No. Test specimen transvergeirt‘e:fr:;strength
14 PR02 KE Z-10_PKO1 109,1
1-5 PR02_KE_Z-10_PK02 93,7
1-6 PR0O2 KE Z-10 PK03 93,3
2-4 PRO2_KE_Z-10_PK04 116,0
25 PR02 KE Z-10_PKO5 101,3
2.6 PR02 KE Z-10_PK06 98,8
3-4 PR02_KE_Z-10_PK0O7 109,0
35 PRO2_KE_Z-10_PK08 114.3
3-6 PR02_KE Z-10 PK0D9 107,6
111 PR02_KE_Z-10_PK10 92,9

Average value Quean 2511 103,6
Standard deviation s 8.8
Characteristic transverse tensile strength Q,%%.; 85,9

Calculation of the characteristic tensile strength according to EN 14024, section 5.6.1:

8.2.5 525
Qc LT= Omean

T-2,02%s

The failure of the compound connection at shearing stress appeared as follows:

only as fraction of the plastic bar (cohesive failure)

115]
11
105°

et [ kN
i

PRO2_KE SPZ 10_PKO1

PROZ_ hE‘S”_7 0_PK10

Il Il
B B
250 300 350 4.00
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Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02) dated 22.02.2018
Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (lItaly)

ift

ROSENHEIM

Thermal barrier profile - Mechanical performance to EN 14024 - Section 5.4 test of shear strength T

Ve-PB1-3314-en ()01.07.2013

and elasticity constant ¢ at +23 °C

Project-No. Test specimen Shear strength | Elasticity constant Bar No
16-001967-PRO2 p Tin N/mm ¢ in N‘'mm? )
Task No. PR02_Schub_+23°C_PKO1 34,4 75 1.3
16-001987 PR02_Schub_+23°C_PK02 36,2 83 25
Client PR02_Schub_+23°C_PK03 41,5 79 26
Producta SAS PR02_Schub_+23°C_PK04 43,2 80 14

PR02_Schub_+23°C_PK05 42,5 78 2.1
Basis of testing PR0278Chub7+23 007PK06 421 82 1.6
EN 14024:2004-10 PR02_Schub_+23°C_PK07 33,8 87 2.1
Metal profiles with thermal barrier -
Mechanical performance - PR02_Schub_+23°C_PK08 42,9 78 2.2
Requirements, proof and tests for
assessment PR02_Schub_+23°C_PK09 33,7 81 23
DIBt-Guideline, Year 17 No. 6 1986- PROZ—SChUb—+23 GC—PK1 0 35,6 79 212
12 N
Guideline for verfication of the Average value Trean rr 386 80 Average value Cpean a7
mechanical strength of metal-PVC Standard deviation s 41
composite profiles

characteristic characteristic

T —" shear strength 30,2 80 elasticity constant
ZPM/020222 - WEB M1&M2 contral T ca
tractive engine

ZPM/022501 tive engine W&B

Test specimen

Profile: E52202

Insulation bar: NY3405,
NY340ST2C
Material: PABE GF25
powder coated before

Test specimen n®
44185-001

Date of test
4, September 2017

Responsible test engineer
Khalid El Harda

Testing personnel

Khalid El Harda

Deviation to testing procedure
none

Calculation of the characteristic shear strength according to EN 14024, section 5.6.2:

TCNRT = TmeanNFlT -202%s

Calculation of the characteristic elasticity constant according to EN 14024, section 5.6.5:

N N
Cc AT = Cmean RT

The failure of the compound connection at shearing stress appeared as follows:

only as offset of metal and plastic profile

L
T T
0.00 0.20 040

i
- T T
0.60 0.80 1.00

120 140

externer Wegaufnehmer 1 [mm ]

PROZ_Schub_+23"C_PKO1
FROZ_Schub_+23°C_PK02
PROZ™Schub_+23°C_PK03
PRO2_Schub_+23°C_PK04
PRO2™Schub, K

PROZ

PRO2: =
PROZ-Schub_+
PROZSchub;
PROZ-Schub

i
PKO7
23°C_PK08
C-PK09
& g
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Determination of Mechanical Strength of Thermal Break Metal Profiles ®
Test Report No. 16-001967-PR02 (PB-K20-09-en-02)  dated 22.02.2018 I I t
Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (lItaly)

ROSENHEIM

Thermal barrier profile - Mechanical performance to EN 14024 - Section 5.4 test of shear strength T
and elasticity constant c at +23 °C after aging, Process 3

Project-No. Test . Shear strength T | Elasticity constant Bar N
16-001967-PR02 est specimen in N/mm ¢ in N/mm? arNo-.
Task No. PR02_DS_+23°C_PKO01 30,7 55 1.7
16-001967 PR02_DS_+23°C_PK02 33,6 59 2_11
Client PR02_DS_+23°C_PK03 30,7 56 1.9
Producta SAS PR02_DS_+23°C_PK04 28,7 57 110

PR02_DS_+23°C_PK05 31,2 49 1_11
Grundlagen der Priifung PR02_DS_+23°C_PK06 31,0 56 1.12
EN 14024:2004-10 PR02_DS_+23°C_PK07 34,9 53 2.7
Metal profiles with thermal barrier - - —
Mechanical performance - PR02_DS_+23°C_PK08 32,4 62 2.8
Requirements, proof and tests for
assessment PR02_DS_+23°C_PK09 33,9 61 2.9
DIBt-Guideline, Year 17 No. 6 1986- PROZ—DS—+23°C—PK1O 33,0 58 2—10
12 M3
Guideline for verfication of the Average Value -ArmAean RT 32,0 56 Average value Coean" kT
mechanical strength of metal-PVC Standard deviation s 1,9
composite profiles

characteristic characteristic

Verwendete Priifmittel shear strength 28,2 56 elasticity constant
ZPM/020222 - W&B M1&M2 control TcmRT chSRT
tractive engine

ZPM/022501 - tractive engine W&B
M2 20 kN s.A. 20222 . o ) )
WM/020931 - caliper gauge Digital Calculation of the characteristic shear strength according to EN 14024, section 5.6.2:

Absolut 150 mm M3 _ M3
Tc RT ~ Tmean RT ~ 2.02*s

Calculation of the characteristic elasticity constant according to EN 14024, section 5.6.5:

M3 _ M3
Cc RT = Cmean RT

The failure of the compound connection at shearing stress appeared as follows:
only as offset of metal and plastic profile

Test specimen
Profile: E52202
Insulation bar: NY340S

PRI2 DS S+23°C PRO1

NY340ST2C FRIE D s R
Material: PAG6 GF25 2 D5 ST
powder coated before R -S.z C:ff“

FRIZ DS S+23'C PO

PROZDS S23'C 08

PR
2 1

Test specimen n°
44185-001, 45077-001

Date of test
1. September 2017

Responsible test engineer
Khalid EI Harda

<t [ 1N

Testing personnel
Khalid El Harda

Deviations to testing procedure
none

0 ‘ 1 ‘ 1
0.00 020 040 060 0.80 1.00 120 1.40
externer Wegaufnehmer 1 [ mm]
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Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02) dated 22.02.2018
Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (lItaly)

ift

ROSENHEIM

Suitability of the thermal barrier-Plastic unification - Classification and evaluation

Project-No.

Categories for use according to EN 14024, section 3.2

16-001967-PRO2 Category Temperature categorie System Type
Task No. cw TC2 A
16-001967 (Fassade) (-20 bis +80°C) ()

Client * Ubertragung von Schubkraften hat keine Auswirkungen auf die Querzugfestigkeit.

Producta SAS

Basis of test
EN 14024:2004-10

Metal profiles with thermal barrier -

Ergebnisse nach DIBt-Richtlinie, Punkt 3, und EN 14024, Absatz 5.7.2

Mechanical performance - Testing Specification of DIBt-Guideline Specifications of EN 14024 Results
z;;;;:;];:r proof and tests for Traqt\ve fOI‘QB afer Qreq > 20 N/mmm
water immersion at low Ryz, 2 20 N'mm QM 507 x QN passed
temperature e XM
Tract\\_re forcg after Qieq = 20 N/mm
water immersion at Ryz, 2 20 N/mm QM 5 07xQN passed
high temperature ¢ HT=H ¢ HT
Tractive f(_)rce gf‘ter o Qreq = 20 N/mm
storage in moist no specifications QHumidy 507 QN passed
Test equipment used environment o RS LY X MeskT
’ Eratcﬂ"? fOtTFE‘ fﬂff Ruz, 2 20 Nfmm Qyeq 2 20 N/mm g
etermination o i " sse
v RUZVQOO mm/min >07x RUZVE mm/min QcBFmIEHGSSLT—TD >07x QCNRT pa
Testing for stress®) : ;
cracking no stress cracking no stress cracking passed
Calculation value A, 1,1 )

Test specimen

*IThe suitability of plastic is stated in test report 16-001967-PR01 of ift Rosenheim

**) Value A2 was calculated as per EN 14024, Clause 5.6.3, using the following formula, if the result is <1 you
have to replace A2 with 1.

Prcﬁlei E52202 TcNEWRT 30,2

Insulation bar: NY340S _—

NY340ST2C A2 = - = — = 1,1
Material: PABE GF25 c AT :

Test specimen n®
44185-001

Date of test
2. Februar 2018

Responsible test engineer
Khalid El Harda

Testing personnel
Khalid El Harda

Deviations to classification
procedure
none

In analysis of comparision of specifications and results, the specifications of the DIBT-Guideline and EN 14024

of the product

Profile: E52202

Insulation bar: NY340S, NY340ST2C 1, 1ifiled.

Material: PA66 GF25
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Attachment 1: Representation of product/test specimen

Evidence of Performance

ift

ROSENHEIM

Determination of Mechanical Strength of Thermal Break Metal Profiles

dated 22.02.2018

Test Report No. 16-001967-PR02 (PB-K20-09-en-02)

Producta SAS

Client:

Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)
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Attachment 1: Representation of product/test specimen Page 2 of 4

Evidence of Performance °
Determination of Mechanical Strength of Thermal Break Metal Profiles ft
Test Report No. 16-001967-PR02 (PB-K20-09-en-02) dated 22.02.2018 I

Client: Producta SAS

Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

ROSENHEIM

|
SCALA 1

SCALA 41

Producta | U ufftecrodicholt [T ©-
CODICE ARTICOLD DATI TECNICI CLIENTE SERIE
NY340S
MATERIALE DUREZZA AREA(nmg) PESO SPECTFICTNg/cmc) PEST TELRICD AL METRD (g/m)
PA 66 + GF 25 810 ~ 130 ~ 1053
DISEGNATORE DATA QUOTE SENZA INDIC, DI TOLLERANZA SCALA
MG 03/12/07 DIN 16941 SERIES 2 X
DATA: Indice modifica DESCRIZIONE
03/12/07 1 DRAWING BY THE SAMPLE
14-04-10 2 NEW TOLLERANCES
3
4
9
6
RIFERIMENTO INTERND FILE: A cousa di possibil varlozioni qualitative del materlole di base, | manufattl potranno
presentare legger! scostomentl da uno partita all‘altra, pur rispettando I valor! di
NY34[]S f'"t specifica, La PRODUCTA non assume alcun obbligo o responsabilita’ qualsivoglia in
'p relazione olle informazioni dote.
Questo disegno e’ di proprieta’ della PRODUCTA srl. Senza preventiva autorizzozione della stessa

non puo’ essere riprodotto, divulgato o comunque comunicato a terzi

Insulation bar (specified by the manufacturer)
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Attachment 1: Representation of product/test specimen Page 3 of 4

Evidence of Performance °
Determination of Mechanical Strength of Thermal Break Metal Profiles ft
Test Report No. 16-001967-PR02 (PB-K20-09-en-02) dated 22.02.2018 I

Client: Producta SAS

Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

ROSENHEIM

L _Toe

SCALA 1

A I Dy

SCALA 41

Producta PN ufftecBproductalt 1O
CODICE ARTICOLD DATI TECNICI CLIENTE SERIE
NY3408T2C
MATERIALE DUREZZA AREA(nmg) PESO SPECTFICTNg/cmc) PEST TELRICD AL METRD (g/m)
PA 66 + GF 25 1060 ~ 130 ~ 138
DISEGNATORE DATA QUOTE SENZA INDIC, DI TOLLERANZA SCALA
LM 18/06/10 DIN 16941 SERIES 2 i
DATA Indice modifica DESCRIZIONE
30/07/07 1 DISEGND ORIGINALE
13/01/11 2 NEW DRAWING WITH GLUE, NEW DIMENSIONS AND NEW TOLLERANCES
13/01/11 3 NEW CIDE NY340ST2C
4
9
6
RIFERIMENTO INTERND FILE: A cousa di possibil varlozioni qualitative del materlole di base, | manufattl potranno
presentare legger! scostomentl da uno partita all‘altra, pur rispettando I valor! di
specifica, La PRODUCTA non assume alcun obbligo o responsabilita’ qualsivoglia in
NY34UST8C'pr\t relazione olle informazioni dote.
Questo disegno e’ di proprieta’ della PRODUCTA srl. Senza preventiva autorizzozione della stessa

non puo’ essere riprodotto, divulgato o comunque comunicato a terzi

Insulation bar (specified by the manufacturer)
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Evidence of Performance

Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02)  dated 22.02.2018

Client: Producta SAS
Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

@ ALLOY DATA SHEET EN AW-

6060 [AIMgSi]

Chemical composition according to EN573-3(weight%, remainder AL)

Si Fe Cu Mn Mg Cr Zn Ti remarks | each total
0.30- | 0.10- max. max. 0.35- | max max max max Max
0.6 0.30 0.10 0.10 0.6 0.05 0.15 0.10 0.05 0.15

Mechanical properties according to EN755-2

Temper | Wallthickness Yield stress Tensile strength Elongation Hardness**
@k Rpo. Rm A Asomm HB
- 0, "0,
(MPa] [MPa] (6] %]
T4 e<25 60 120 16 14 45
75 e<5 120 160 8 6 55
5<ec<25 100 140 8 6 50
T6 e<3 150 190 8 6 65
3<ec<25 140 170 8 6 60
T66 e<3 160 215 8 6 70
3<es<25 150 195 8 6 80
Physical properties (approximate values, 20°C)
Density Melting range Electrical Thermal Co-efficient of Modulus of
[kg/ms] [°C] conductivity conductivity thermal elasticity
[MS/m] Wim.K] expansion [GPa]
106/K
2700 585-650 28-34 200-220 23.4 ~70

Material of half profiles (manufacturer's data)

ift

ROSENHEIM
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Attachment 2: Material data sheet (client)
Evidence of Performance

Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02)

Client: Producta SAS

Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

Addendum to the certification reference system — NF aluminium profiles with thermal barrier

NF 252 — Revision no. 06

Page 1 of 3

dated 22.02.2018

Technical document 1: Aluminium profiles RPT of polyamide (PA), of PVC or of ABS

ift

ROSENHEIM

4/23

3 CHARACTERISTICS OF THE MATERIAL OF THE THERMAL

BARRIER AND OF THE THERMAL BARRIER ITSELF

The supplier of the material of the thermal barrier will need to provide the applicant with corroboration of the
hydrolysis tests specified in 5.2.3 of Standard NF EN 14024 as well as the corroboration of the brittleness
tests specified in 5.2.5 of standard NF EN 14024 (once).

3.1 POLYAMIDE (FPA 6-86)

= Designation of the manufacturer or formulator by a precise reference.

= [dentification by an IR spectrograph or thermogravimetry.

= Physical or mechanical characteristics on the extruded product with a water content corresponding to the

state of equilibrium under standardised conditions (23° C 50% RH):

Requirement

Identification

3146 or ISO 11357-3 and
1SO 11357-3/A1

Tensile strength According to NF EN ISO [ = 50 MPa
527 (1-2)
Elongation to break According to NF EN ISO | = 5%
527 (1-2)
Modulus of elasticity under tension | According to NF EN ISO [ = 2000 MPa
527 (1-2)
Density? According to NF EN ISO - Identification
1183-1 + 0.05 g/om®
Percentage of glass fibres? According to NF EN ISO - Identification
3451-1 Method A-850°C or + 3%
NF ENISO 1172
Melting point According to NF EN ISO = 250" C

Durability under solar radiation:

- Corroboration to be supplied for the coloured polyamide

- Corroboration not required for the UV stabllised black polyamide containing carbon black
(subject to corroboration of the quantity of carbon black)

? The nominal values are declared by the supplier of the strips and verified by CSTB, if need be, as regards the thermal
barrier material of the reference profile within the framework of the tests in Chapter 4 of this technical document.

Material data sheet (manufacturer's data)
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Evidence of Performance

Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02)  dated 22.02.2018

Client:

Producta SAS
Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

Addendum to the certification reference system — NF aluminium profiles with thermal barrier

NF 252 — Revision no. 06
Technical document 1: Aluminium profiles RPT of polyamide (PA), of PVC or of ABS 7/23

4 EXAMINATION EVALUATION FOR THE DESIGNER OF THE
RPT ALUMINIUM PROFILES

This chapter concerns the corroborations requested from the designer of the RPT aluminium profiles as part
of an application for certification or extension submitted by an applicant/holder, manufacturer of RPT
Aluminium profiles.

The supplier of the thermal barrier material will need to supply the designer with the corroboration of the
brittleness tests, specified in 5.2.5 of Standard NF EN 14024,

4.1 TESTS OF AGEING OF THE RPT PROFILE

Preamble: The ageing tests are carried out in the laboraltory of the mark, the cost to be bome by the
aesigner of the RPT aluminium profiles.

The ageing procedure to qualify the RPT aluminium profiles, covered by this document, is the ageing
method 2 of Standard NF EN 14024 for a required temperature category TC1.

Within the framework of the NF mark, it is acceptable that:

1. the characteristic values T, "% (Type A or Type B profiles only), Q, ™%y and f will be used to qualify an
RPT aluminium profile, whatever the production unit from which it comes, and whatever the supplier of
the material of its thermal barrier (as long as the thermal barrier material conforms to the standards and
other specifications set down in Chapter 2.2 of the NF 252 certification reference system and in this
document).

2. the characteristic values T, "5 (Type A or Type B profiles only), Q, ¥4 and f of a reference RPT
aluminium profile, defined by the following characteristics:

[l designer of the RPT aluminium profile

supplier of the thermal barrier(s)

number of thermal barriers

nature of the thermal barrier(s) (material, colour, nature of any wire)

shape of the thermal barrier(s)

o o o o ood

bonding of the thermal barrier(s) against the aluminium profiles (thickness of the aluminium
separator, directly backed onto the strips, presence of flanges)

0 where relevant, alignment of the bottoms of the thermal barriers

will be used to qualify RPT profiles conforming to the same characteristics and to the following
conditions:

- _
€ = € reference profile tested M2 L = L teference profie tested M2 a/b < a/b rgrerence profile tested M2

with e:thickness of the thermal barrier(s)
L: width of the thermal barrier (s)
a/b:eccentricity according to NF EN 14024

Material data sheet (manufacturer's data)

ift

ROSENHEIM
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Evidence of Performance &
Determination of Mechanical Strength of Thermal Break Metal Profiles ft
Test Report No. 16-001967-PR02 (PB-K20-09-en-02) dated 22.02.2018 I

Client: Producta SAS

Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

ROSENHEIM

Addendum to the certification reference system — NF aluminium profiles with thermal barrier

NF 252 — Revision no. 06
Technical document 1: Aluminium profiles RPT of polyamide (PA), of PVC or of ABS 15/23

The specifications shall, in particular, include the following in addition to the trade name of the product:

6.1.2.1 For the polyamide thermal barriers (PA 6-6)
a) The dimensional characteristics with their tolerances under the humidity conditions to be specified in
agreement with the thermal barrier's manufacturer.

b) Identification using IR spectrography or thermogravimetry: thermal barriers to be supplied by the
manufacturer to the applicant/holder once a year

¢) The physical and mechanical characteristics (determined on extruded product):

Tensile strength According to NF EN ISO 527 (4-5) (1)

Elongation to break According to NF EN ISO 527 (4-5) (1)

Modulus of elasticity under | According to NF EN ISO 527 (4-5) (1)

tension

Density According to NF EN ISO 1183-1 2)

Glass fibre percentage According to NF EN ISO 3451-1 Method A-850°C or | (2)
NF ENISO 1172

Melting point According to NF EN ISO 31466 (1)
or ISO 11357-3 and 11357-3/A1

(1) to be supplied by the manufacturer of thermal barriers to the applicant/holder once a year: tests
performed on thermal barriers usually 30 mm in width

(2) to be supplied by the manufacturer of thermal barriers to the applicant/holder (if requested during
the follow-up audits, the manufacturer shall give the applicant/holder the results within one month
maximum following the audit for consultation at the future audit)

d) The conditions relative to delivery, in particular:
[ The packaging.
0 The number of batches with the production dates.

e) The inspection methods and procedures employed by the manufacturer of the thermal barriers, to check
the pertinent characteristics and to check the presence of an extrusion traceability marking on the thermal
barriers themselves.

6.1.2.2 For the PVC thermal barriers

a) The dimensional and weight characteristics with their tolerances
b) The characteristics checked at extrusion:

[l Heat reversion.

O Marking.
¢) The conditions relative to deliveries, in particular:

0 The packaging.

0O The number of batches with the production dates.

d) The inspection methods and procedures employed by the manufacturer of the thermal barriers, to check
the pertinent characteristics and to check the presence of an extrusion traceability marking on the thermal
barriers themselves.

Material data sheet (manufacturer's data)



Ve-PB0-3316-en (01.12.2017)

Attachment 3: Description of the test specimen Page 1 of 2
Evidence of Performance

Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02)  dated 22.02.2018

Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

Probekérperbeschreibung / Description of test specimen

K20-09 Metall-Kunststoff-Verbundprofil fiir die Materialpriifung /
Metal-plastic composite profile for material test

16-004329-PR01

Die Beschreibung des gepriften Probekdrpers dient der Identifizierung des Produkttyps, fur den die

festgestellten Werte gelten.

Die Angaben sind Voraussetzung fiir die Erstellung eines ift-Nachweises; nur bei Angabe aller angeforderten

Daten ist ggf. eine nachtrégliche Gutachtliche Stellungnahme méglich.

Alle Angaben des Auftraggebers werden vom ift auf Plausibilitdt geprift und dabei ggf. festgestellte

Abweichungen und/oder ergénzende Feststellungen dokumentiert.
The description of the specimen to be tested serves to identify the product type, for which the values determined will apply.

The details are the precondition for issuing the “ift-Nachweis”; only upon provision of all requested data subsequently requested Expert

Statements may be issued.

All details provided by the client will be checked for plausibility by ift, and any deviations observed and/or additional findings will be

documented.

Alle MaBangaben in mm
All dimensions in mm

Wareneingang-Nr.:

ID of goods received

ift Mitarbeiter:

ift staff member

Nicht Zutreffendes bitte léschen.
Please delete non-appropriate.

Seite / Page 1 von / of 2

Manufacturer

Bulgaria

Eigenschaft Angaben des Auftraggebers (unveréndert) ift Kontrolle
Characteristic Information provided by client (unchanged) ift-check
Produkt / Bauart / Metall-Kunststoff-Verbundprofil
Komponente Metal-plastic composite profile ok
Product / Design / Component

Hersteller ETEM Bulgaria, 119 A llientzi blvd., Sofia,

Bezeichnung / Typ/
Artikelnummer

Designation / Type/ Item
number

Profile E52202

System / system

Architectural system for windows and doors,
ETEM E52

Material der
Einzelschalen
Material of individual sections

Alloy EN-AW 6060T6
(Datenblatt/Abnahmepriifzeugnis bitte als Anlage)
Alloy EN-AW 6060T6

(Please enclose data sheet / acceptance test certificate)

Abmessungen (H x D)

Dimensions (H x T)

(Bitte bemalite Querschnittszeichnung beilegen)
Enclosed dimensioned presentation of cross section

Oberflachenbehandlung
Surface treatment

pulverbeschichtet

powder coated

Die Oberflachenbehandlung wurde vor dem
Verbinden der Einzelschalen mit den
Dammleisten durchgefihrt.

Surface treatment took place before joining the individual
profile sections to the thermal barrier.

plate finish

Herstelldatum
Date of manufacture

02.08.2017

Besonderheiten
Special features

Verbundsteg /

Isoliersteg 1

Thermal barrier/ connecting bar
I insulating web 1

Polyamide thermal break
Material PA 6.6 + GF25

Artikelnummer

Designation / Type/ Item
number

Hersteller Producta
Manufacturer
Bezeichnung / Typ/ NY340ST2C

Ve-PK--4375-de/ (01.09.2016)

Description of test specimen
ta)

(manufacturer's da-

ift

ROSENHEIM
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Attachment 3: Description of the test specimen

Evidence of Performance

Determination of Mechanical Strength of Thermal Break Metal Profiles

Test Report No. 16-001967-PR02 (PB-K20-09-en-02)

dated 22.02.2018

Page 2 of 2

Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)

Probekérperbeschreibung / Description of test specimen

K20-09 Metall-Kunststoff-Verbundprofil fiir die Materialpriifung /
Metal-plastic composite profile for material test

16-004329-PR01

Seite / Page 2 von / of 2

Eigenschaft

Characteristic

Angaben des Auftraggebers (unverandert)
Information provided by client (unchanged)

ift Kontrolle
ift-check

Material der Ddmmzone
Material of thermal barrier

Datenblatt und bemalite Querschnittszeichnung
beilegen

Enclosed data sheet and dimensioned presentation of cross
section

ok

Steghohe 7,8 £0,05 mm

Weblbar height ok
Stegdicke 34 0,1 mm Cavity-web thinnest wall
Web/bar thickness thickness 1,3 mm

Verbundsteg /
Isoliersteg 2

Thermal barrier/ connecting bar
l'insulating web 2

Polyamide thermal break
Material PA 6.6 + GF25

Artikelnummer

Designation / Type/ Item
number

Hersteller Producta
Manufacturer
Bezeichnung / Typ/ NY3408

Material der D&mmzone
Material of thermal barrier

Datenblatt und bemalite Querschnittszeichnung
beilegen

Enclosed data sheet and dimensioned presentation of cross
section

Web/bar thickness

Steghdhe 6 mm
Web/bar height o k
Stegdicke 34+0,15 mm

ok

Ve-PK--4375-de/ (01.09.2016)

Description of test specimen
ta)

(manufacturer's da-

ift
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Attachment 4: Sampling report Page 1 of 1

Evidence of Performance &
Determination of Mechanical Strength of Thermal Break Metal Profiles ft
Test Report No. 16-001967-PR02 (PB-K20-09-en-02) dated 22.02.2018 I
Client: Producta SAS Di Ladikos Eleftherios, 62010 Montelupone (MC) (ltaly)
ROSENHEIM
Probennahmebericht Blatt 1 von 1

Probennahmebericht

ift-Projekt Nr.: 16-001967-PR01
Firma: Producta SAS
Di Ladikos Eleftherios

Verwendungszweck /

Produktnorm 6 9\14 L(Q ZH

Anzah| 60 Alscleeiifle. Lage A0 ’te%gaf&
Y

Hersteller

/PKQ@(ACTA Jas
e PRADUCTA fHoTEL PO E %Uééz.
Produktionslinie /\/yg

Herstelldatum /

Zeitpunkt der Probennahme Z é/{/?@//?
Ort der Probennahme HONT-ELM PO(\}E /JTMIE/\/
Bezeichnung oder

Beschreibung der Probe N)’S (f"OS

Probe zur Ermittlung der

Eigenschaft(en) / .

(Bezeichnung / Priifnorm) EN/”C‘O,Z?-

Kennzeichnung der Probe
durch den Hersteller (Nr.) /

Zweck der Priifung J JOéL_ﬁJ J@O’& m 7;%?1 % é;i:-\ %;~

Verantwortlicher Bearbeiter COQ[/U/V/( HUZPEZ_

Identifikationsnummer Notified Body Nr.: 0757
der Priifstelle ift Rosenheim GmbH

Die Auswahl der Probe(n) erfolgte durch den Auftraggeber

HINWEIS:

Zur Verwendung des Priifnachweises im Rahmen eines ITT geméR Produktnorm
ist ein Probennahmebericht zwingend erforderlich.

Probe(n) entnommen.

iterios & C. )
Zgna Ind.le E. Fermi
ELUPONE (MC)Y

0o Fax 0732.224011
?{W\ /ﬂ/?//? A o WA T 00246850432

Ort, Datum Unterschrift/Sterfhipel [

D_ID 509/ 08-04 c:\L ppDatalLocai Temp! rahmebericht.doc

sampling report (manufacturer's data)
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