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[1] EOTA Technical Report TR 038: Assessment procedure for durability of thin metallic
composite panels; Edition August 2012 (Amended June 2017)

[2] ASTM D1781 - Standard Test Method for Climbing Drum Peel for Adhesives; Issue 1998
(Reapproved 2012)

[3] DIN EN 1999 - Eurocode: Design of Aluminium Structural; Deutsche Fassung
EN 1990:2002 + A1:2005 + A1:2005/AC:2010; Ausgabe 2010-12
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1. Scope of work

3A Composites GmbH is the applicant for tests on ALUCOBOND facade elements. In this test
procedure it is about aluminum composite panels of the type “ALUCOBOND A2”.

3A Composites GmbH strives to obtain the Classification according to European standards for this
type of panel.

2. Testitem

3A Composites GmbH used test specimens consisting of aluminum composite panels of the
"ALUCOBOND A2" type for the tests.

The “ALUCOBOND A2” aluminum composite panels are produced in nominal thicknesses of 3 and
Amm.

The panels consist of 0.5 +/-0.04mm thick aluminum cover sheets.

According to various approvals, the aluminum alloys EN AW-5005, EN AW-3003, EN AW-3005, EN
AW-3105, EN AW-1200 or EN AW-1085. Acc. EN 485-2 {mill-finish or anodized) or EN 1396 (coil
coated) or EN 573-3 (hardness) are approved.

The aluminum cover sheets are bonded on both sides to the core layer. The core layer is 2mm thick
for panels with a nominal thickness of 3mm and 3mm for panels with a nominal thickness of 4mm.

The composite panels are manufactured by 3A Composites GmbH in the manufacturing plant of
Singen.

The product is manufactured under strict internal quality control.

Further information on the tested composite panels (if applicable, production number, batch
number, etc.) is given in the following evaluations.
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3. Test program

Hygrothermal cycles

Considering as initial conditions 23 (+2) °C and 50 (+5) % RH, and increase in

temperature and relative humidity shall be applied at a heating rate of 1,5 2C/min in order to
start the hygrothermal cycle defined as follows:

* Exposure to temperature and humidity 90° C and 90% RH along 1 h.

¢ Decrease of temperature to -40° Calong 2 % h.

* Exposure to temperature -40° C along 1 h.

* Increase of temperature and humidity up to +902 C and 90 % RH along 1 % h.

Total: 6 h. / cycle

Eight cycles shall be carried out uninterruptedly.

For panels which are produced in more than one thickness, the tests shall be conducted
with samples from panels of both maximum and minimum thickness. The worst result shall
apply to panels of all intermediate thicknesses,

Then, it shall be calculated if the decay of mechanical resistance fulfils the respective
acceptance criteria.

Apparatus

» Climatic chamber with internal dimensions able to contain different sizes of
specimens and carry out steps and ranges of temperatures described above.

* Shelves: To support the test specimens and enabling a uniform heating or cooling
and moisture exposition with dimensions to fix the test specimens.

Procedure

* Introduce specimens and start cycle tests according to required conditions.

* After the end of the exposure period, specimens shall be removed from the
chamber and cooled to ambient temperature (23 + 2° C) at a rate of 1,5 2C/min
before further testing.
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4. Results
strip sample (20mm width)
Sample Mean value min. - max. Fracture Edge zone
AC-PLUS [Nmm/mm] [Nmm/mm] | progresion [%] | [mm]
B-18.0051.02 (see fracture
legend)
0-Value above 82.2 79.4-84.0 D100 -
0-Value below 81.6 77.4-85.0 D100 -
305-8 Higro A-side 72 71-75 D100 -
(not outsourced at CIS)
305-8 Higro center 74 74-75 D100 -
(not outsourced at CIS)
305-8 Higro B-side 77 76-78 D100 -
(not outsourced at CIS)

3A Composites GmbH
Alusingenplatz 1
78224 Singen
Deutschland
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5. Enclosures

Initial values

o,,m ASTM 1781 Trommelschélversuch 05.10.2022

Parametertabelle:

Kunde : O. Dalferth, CAT Varianten Nr 12

Prafer (P Keil IS Auslagerungsan  : 0-WERT cben PLUS
Material : Zulassung Spanien Auslagerung (Zeit) : 0

Prafnorm : ASTM 1781 Prcbenhalier - ASTM 1781 Trommel
Ampl, B L
Probeniveiiobo - 20 mm Maschinendaten  : Steuerung WN:

Traverse WN: 803309

Praigeschwindgkehf 25 mm/min Kraft WN: 819764 2.5 kN

Vorkrait 40 N
Ergebnisse:
Nr | Profrichtung | Schalmoment M| Fmittel Lm | Fmin Lm|Fmax Lm

Legende Nmm/mm N N N
I | 11 [langs - oben 81.9 182.3 175.1 191.7
| 31 |langs - oben 79.4 178.2 169.3 188.7
BN | 62 |langs - oben 43.4 184.5 1749 | 196.0
I | 32 |langs - oben 24.0 185.8 1737 | 2008

Mittiares Bruchbild -
Seriengrafik: 0-WERT oben PLUS

Kraftin N

0 10 20

30 40
Strecke in mm
Statistik:
0-WERT oben PLUS| Schaimoment M| Fmittel Lm | Fmin Lm | Fmax Lm Bruchbild | U mm } UF %
n=4 Nmm/mm N N N
X 822 1827 | 1732 | 1966 ! !
S 2.1 3.2 2.7 9.3
min 79.4 178.2 169.3 188.7
max 84.0 185.6 1751 209.8
Freigabe : ........ooovvereeveenenee. Seite 1/1
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otatitImE ASTM 1781 Trommelschélversuch 05.10.2022
Parametertabelle:
Kunda : Q. Dalferth, CAT Varianten Nr :2
Profer :P.Keil CIS Auslagerungsant  : 0-WERT unten PLUS
Material : Zulassung Spanien Auslagerung (Zeil) : 0
Prafnorm : ASTM 1751 Prebenhalter : ASTM 1751 Trommel
Auftrags Nr : B-18.0051 Vorgabe Aufrolkratt: 53 N
Blechdicke a0 1 0.5 mm Maschinendaten  : Steusrung WN: 603603
Probenbreiteb0 ~ : 20 mm Traverse WN: 802309
Proigeschwindigkeit: 25 mm/min Kraft WN: 819764 2.5 kN
Vorkraft :40 N
Ergebnisse:
Nr | Profrichtung | Schalmoment M| Fmittel Lm| Fmin Lm| Fmax Lm
Legende Nmm/mm N N N
I 26 [langs - unten 0.4 179.9 170.5 151.0
I | 41 |langs - unten 774 175.1 164.5 1841
BN | 71 |langs - unten 25.0 187.1 177.5 150.4
I | 22 |langs - unten 237 185.1 1731 1992
Mittieres Bruchbild :
Seriengrafik: 0-WERT unten PLUS
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Statistik:
0-WERT unten PLUS | Schalmement M| Fmittel Lm | Fmin Lm | Fmax Lm Bruchbild |} U mm | UF %
n=4 Nmm/mm N N N
X 81.6 181.8 171.4 193.4 : !
s 3.4 54 54 7.4
min 77.4 1758.1 164.5 184.1
max 85.0 1871 1775 190.4
Freigabe - ........ooooveeoeeeeee.. Seite 1/1
3A Composites GmbH Tel +497731 941 3500 Sitz der Gesellschaft: Osnabriick

Alusingenplatz 1
78224 Singen
Deutschland

info@3ACompos
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Pl ~ ASTM 1781 Trommelschélversuch 05.10.2022
Parametertabelle:
Kunde : 0. Dalferth, CAT Varianten Nr 212
Prafer :P.Keil GIS Auslagerungsant - 305-8 HIGRO AG-PLUS B-Seite (leh)
Material : Zulassung Spanian Auslagerung (Zeit) : 21
Prafnorm :ASTM 1781 Prcbenhalter - ASTM 1781 Trommel
Auftrags Nr : B-18.0051 Vorgabe Aufrolkratt: 53 N
gechddtq ab 0.5 mm Maschinendaten  : Steuerung WN: 802609
obenbreitabd 120 mm Traverse WN: 802309
Profgeschwindigkeit: 25 mmimin Kraft WN- 819764 2.5 kN
Vorkraft 40 N
Ergebnisse:
Nr | Profrichtung | Schalmoment M| Fmittel Lm | Fmin Lm|Fmax Lm
Legende Nmm/mm N N N
I| 1 |langs - oben 76.0 173.0 163.3 182.6
[ on o] 2 |langs - oben 77.4 175.1 168.0 184.7
BN 3 |langs - oben 75.8 172.6 160.8 189.1
| 4 |langs - oben 76.7 174.0 1633 | 186.7
HE| 5 [langs - oben 76.1 173.2 162.6 185.0
| 5 |langs - oben 77.8 175.8 166.9 183.6
Mittkares Bruchbild -

Seriengrafik: 305-8 HIGRO AC-PLUS B-Seite (left)
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Freigabe - ......ocvuvveeeeeeeane. Seite 2/1
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Pyl ASTM 1781 Trommelschélversuch 05.10.2022
Statistik:
305-8 HIGRQ AC-PLUS B-Seite (left) | Schalmoment M| Fmittel Lm | Fmin Lm| Fmax Lm
n=86 Nmm/mm N N N
X 76.6 173.9 164.2 185.3
s 0.8 13 27 2.3
min 75.8 1726 160.8 182.6
max 77.8 175.8 168.0 189.1
Bruchbild } U mm ] UF %
I 1
! 1
Freigabe : .........ccoooeeereuee.... Seite 2/2

3A Composites GmbH Tel +497731 941 3500
Alusingenplatz 1 Fax +49 7731941 3510
78224 Singen info@3AComposites.com
Deutschland www.3AComposites.com
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= ASTM 1781 Trommelschélversuch 05.10.2022
COMPOSITES = =
Parametertabelle:

Kunde : Q. Dalferth, CAT Varianten Nr 12

Prafer P.Keil CIS Auslagerungsant - 305-8 HIGRO AC-PLUS Mitte (centra)

Material : Zulassung Spanien Auslagerung (Zeit) - 21

Prainorm : ASTM 1781 Prcbenhatter < ASTM 1781 Trommel

Auftrags Nr : B18.0051 Vorgabe Aulrolkraft: 53 N

Blechdicke a0 0.5 mm Maschinendaten  : Steusrung WN: 603609

Probenbreiteb0  :20 mm Traverse WN: 809309

Profgeschwindigkeit : 25 mm/min Kraft WN- B19764 2.5 kN

Vorkraft 40 N

Ergebnisse:

Nr | Profrichtung | Schalmoment M| Fmittel Lm | Fmin Lm |Fmax Lm
Legende Nmm/mm N N N
I | 20 |langs - oben 73.6 169.1 160.6 177.2
B | 21 |langs - oben 74.8 1711 163.8 1942
.| 22 |ﬂng5 - oben 74.4 170.5 158.6 180.2
I | >3 |langs- oben 74.2 170.1 157.6 179.2
I | 24 [langs- oben 74.0 169.7 157.8 175.4
| 25 |langs - oben 747 170.9 158.6 185.9
Mittleres Bruchbild -

Seriengrafik: 305-8 HIGRO AC-PLUS Mitte (centre)
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Freigabe : ......cc.coooreevenee.n. Seite 2/1
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coMPOsITES ~ ASTM 1781 Trommelschélversuch 05.10.2022
Statistik:
305-8 HIGRC AC-PLUS Mitte (centre) | Schalmoment M| Fmittel Lm| Fmin Lm|Fmax Lm
n=6 Nmm/mm N N N
X 74.3 170.2 159.5 182.0
S 0.5 0.7 2.4 7.0
min 73.6 169.1 157.6 175.4
max 748 1711 163.8 1942

Bruchbild | U mm | UF %

Freigabe © ....oo.covoooeeeveeeee Seite 2/2
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COMPOSITRS ASTM 1781 Trommelschélversuch 05.10.2022

Parametertabelle:

Kunde : 0. Dalferth, CAT Varianten Nr 2

Prafer PKeil GIS Auslagerungsart  : 305-8 HIGRO AC-PLUS A-Seite (right)

Materl : Zulassung Spanian Prebenhalter : ASTM 1781 Trommel

Prainorm : ASTM 1751 Vorgabe Aufrolkratt: 53 N

Auftrags Nr : B-18.0051 Maschinendaten  : Steuerung WN: BOSB09

Blechdicke a0 : 0.5 mm Traverse WN: 808309

Probentreiteb0 120 mm Kralt WN: B15764 2.5 kN

Profgeschwindigkeit: 25 mm/min

Vorkraft :40 N

Ergebnisse:

Nr | Profrichtung | Schalmoment M| Fmittel Lm | Fmin Lm | Fmax Lm
Legende Nmm/mm N N N
BN | 46 |langs - oben 70.8 164.7 157.6 176.7
I | 47 |langs - oben 72.2 166.9 158.6 178.5
I 48 Iangs - oben 71.6 166.0 155.8 176.3
I | 490 |[langs - oben 721 166.8 160.7 180.2
| 50 |[langs - oben 71.0 165.1 156.3 181.2
I | 51 |langs - oben 75.1 171.4 160.8 185.8
Mittleres Bruchhild -

Seriengrafik: 305-8 HIGRO AC-PLUS A-Seite (right)
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05.10.2022
Statistik:
305-8 HIGRO AC-PLUS A-Seite (right) | Schalmoment M|Fmittel Lm| Fmin Lm| Fmax Lm
n=6 Nmm/mm N N N
X 721 166.8 158.3 179.8
5 1.5 2.4 2.2 3.5
min 70.8 164.7 155.6 176.3
max 751 171.4 160.8 185.8
Bruchbild } U mm | UF %
1 1
I 1
Freigabe © .......o..ovvooeveen.... Seite 2/2
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