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1.- INTRODUCTION. -

On January 16, 2023, ADAPTA COLOR, S. L., requests Tecnalia to evaluate a protective
coating of primer + finish, tested in 2016, with respect to ISO 20340 (2009) annex A, for 4200
hours, contrasting the results obtained in 2016 with respect to the requirements of the UNE-
EN ISO 12944-9: 2018 standard, for the classification of the protective coating as high durability
for application in CX environments.

The system tested in 2016 with report number 058403-1, consisted of galvanized steel (HDG),
treated with phosphate-free nanotechnology and painted with RB-7708 primer + DX-9006-XW
finish.

The trials conducted in 2016 were:

- Thickness measurement according to UNE EN ISO 2808 method 7C (2007).

- Cyclic corrosion test according to ISO 20340 (2009) annex A for 4200 hours. The evaluation
of defects is carried out according to UNE EN ISO 4628 (2, 3, 4 and 5 (2016) and 8 (2013)).

- Pull-off adhesion according to UNE EN I1SO 4624 (03) in reception and after cyclic corrosion

testing.

It should be noted that the ISO 20340 (2009) test, Annex A, is identical to UNE-EN I1SO 12944-

9:2018, Annex A, and the rest of the test standards do not change.

2.- EXPERIMENTAL TECHNIQUES AND RESULTS.-

The experimental techniques and the results obtained are given in the attached certificates.

The following table presents a summary of the results compared to the updated acceptance

criteria.
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Evaluation method UNE-EN ISO 12944-9:2018 requirements Results
Thicknesses UNE EN ISO 2808 >200 microns < 200 microns
(2007)
) . Mainly the detachments are produced by the test
Pull-off adhesion according to . . . . . .
Paint detachments are not allowed unless it occurs with a load adhesive without detachment of paint and although
UNE EN ISO 4624 (2003) before -
=5 MPa some punctual result is slightly lower than 5 MPa, the
the test
average = 6.4 MPa.
Pull-off adhesion according to Detachments between the substrate and the first layer are not Mainly the detachments are produced by the test
UNE EN ISO 4624 (2003) a?ter allowed unless it occurs with a load = 5 MPa. adhesive without detachment of paint and although
: However, the minimum value admitted is 50% of the value some punctual result is slightly less than 5 MPa, the
testing . .
obtained at reception. average = 6.3 MPa.
Blisters according to UNE EN ISO
4628-2 (2016) 0(S0) 0(S0)
Corrosion according to UNE EN . .
ISO 4628-3 (2016) Ri 0 Ri 0
Cracking according to UNE EN
ISO 4628-4 (2016) 0(S0) 0(S0)
Flaking according to UNE EN ISO
4628-5 (2016) 0(S0) 0(S0)
Penetration of corrosion from White corrosion = 13 mm
notch according to UNE EN ISO <3,0mm Red corrosion <_O 5 mm
4628-8 (2013) '
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3.- CONCLUSIONS.-

From the results obtained in this work we can highlight the good behavior of the protective
coating after the tests carried out, because it does not present any defect caused by carried out
ageing apart from the damage that occurs in the notch

This damage has also not been significant for the specimens since the penetration of red
corrosion has been less than 0.5 mm, so they have successfully passed the acceptance criteria.
In relation to the adherences, it must be noted that the initial results and the after-ageing results
are quite similar, so it means that the ageing doesn'’t affect the adherence.

In conclusion, this protection system, with the measured paint thicknesses, meets the
requirements of the UNE-EN 1SO 12944-9: 2018 standard, for classification as high durability,

for application in CX environments.
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ANNEX

Al.- FIGURES.

Figure 1 — 6 ageing cycles. Steel samples 1 and 2

Figure 2 — 6 ageing cycles. Steel samples 3 and 5
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Figure 3 — 16 ageing cycles. Steel samples 1 and 2
Figure 4 — 16 ageing cycles. Steel samples 3 and 5
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Figure 6 — 25 ageing cycles. Steel samples 3 and 5
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Figure 7 — 25 cycles ageing. Steel sample 1 - Notch

Figure 8 — 25 cycles ageing. Steel sample 5 - Notch
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CERTIFICADO DE ENSAYOS
TESTS CERTIFICATE
Fecha de ensayo
Test date

N© Informe

Report N°
Procedimiento - Norma
Procedure - Standard
Tipo de ensayo

Test type

Equipos

058403-001-C1
UNE EN ISO 2808 met.7C (07)
THICKNESS MEASUREMENT

Equipment 53-046.04

Referencia
Reference

Galga de ajuste
Adjustment shim
Dimensiones
Dimensions
Acondicionamiento
Conditioning

Calidad
Quality

1

153.7 and 261.7 pm

Resultados / Results

N

N
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iy N° 4/LE063
19/04/2016

Painted galvanized steel (HDG)

Condiciones ambientales
Atmospheric conditions

Adherence in reception: 125 x 75 x 3 mm. Aged samples: 250 x 150 x 3 mm.

References Thickness d N° of
Individual value (pm) Mean Minimum Maximum measure

1 Aged 173-165-183-166-201-164-173-177-167-167 173.7 164.2 201.1 11.27 10

2 Aged 171-176-190-194-182-144-145-178-145-184 170.9 143.9 194.0 19.28 10

3 Aged 130-149-162-136-154-144-159-157-150-158 149.9 129.6 162.3 10.50 10

4 Aged 177-149-160-161-162-178-176-183-170-182 169.8 149.5 193.0 11.15 10

1 5 Aged 161-164-156-173-183-171-160-170-162-179 168.0 156.1 182.7 8.77 10
6 Aged 131-142-140-169-158-127-138-153-144-157 145.9 126.7 168.7 13.03 10

1 Adh.recep 147-152-131-137-161-158-139-146-163-143 147.6 131.1 162.9 10.62 10

2 Adh.recep 143-149-143-144-155-135-135-131-152-154 144.0 131.1 155.0 8.44 10

3 Adh.recep 143-132-147-181-150-162-142-146-145-137 148.4 132.2 180.7 13.8 10

4 Adh.recep 126-141-151-120-129-150-129-139-142-150 137.7 120.3 150.6 11.07 10

Diferencia entre medida inicial y final < 10 %

Difference between initial and final measurement < 10 %
Observaciones / Remarks.

1. Se encuentra a disposicion del cliente la incertidumbre asociada a la medida de los resultados expresados en este certificado.

The uncertainty of the measurements is available. if required.

TECNALIA. realizado por

TECNALIA. revisado por

Test performed by

Amets Etxeberria
Analyst /Operator
Date: 29/11/2016

Reviewed by

Andrés del Barrio
Laboratory Manager
Date: 29/11/2016

Los resultados del presente informe conciernen. tnica y exclusivamente. al material ensayado.
The results of this report relate only and exclusively to the tested material.

Este informe no podra ser reproducido parcialmente sin la autorizacién escrita de TECNALIA R&l.
This report may not be reproduced except in full without the written approval of Tecnalia R & I.

TECNALIA RESEARCH & INNOVATION

Parque Tecnoldgico de San Sebastian
T 902 760 020

T +34 946 430 850 (International calls)

Mikeletegi Pasealekua, 2
E-20009 Donostia -San Sebastian
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Las actividades marcadas con * no estan amparadas por la acreditacion de ENAC.

CERTIFICADO DE ENSAYOS

TESTS CERTIFICATE
Fecha de ensayo
Test date
Cliente
Client
Lugar de ensayo
Test site

53-365.09; 53-365.17; 53-160.08; 53-160.04; 53-023.02; 53-365.11; 53-365.16

Calidad . .
Oualit Paint galvanized Steel (HDG)
See thickness certificate

72 h UV and condensation (according to UNE EN ISO 16474-3 (14) method A - Artificial ageing (4h
UV 60+3°C and 4 h condensation at 50+3°C. Lamps type 1A (UVA 340)) + 72h of salt spray
according to UNE EN ISO 9227 (12) + 24h at low temperature (-20+2°C). (cyclic)

Dependent of the progression of the cycle: 50+5 gr/l NaCl or UV or condensation or air (cyclic)

N°© Orden de Trabajo
Work Order No

Tipo de ensayo

7est type
Procedimiento - Norma
Procedure - Standard
Equipos

Equipment
Referencia

Reference
Dimensiones
Dimensions

Espesor

Thickness

058403-001-C1 26/04/2016 — 04/11/2016

CORROSION CYCLIC TEST CL005775
ISO 20340 (2009) Annex A * Laboratory

1

250 x 150 x 3 mm

Ciclo
Cycle

Medio
Environment
Dependent of the progression of the cycle
35+ 20Cor60 + 3 °Cor50 £ 3°C or
-20 % 2 °C (cyclic)

25 cycles which
correspond to 4200
hours

Temperatura
Temperature

Duracién del ensayo
Test time

Condiciones ambientales

Acondicionamiento
Conditioning Atmospheric conditions

Before the test, a horizontal scratch of 50 mm was made on the samples (2 mm width) according ISO 20340 (2009)*.

After the test, the assessment of the test panels is done in accordance to ISO 12944-6 (99)* and the value related to the blister, the

Activities marked with * are not under ENAC accreditation.

corrosion, the cracking and the chipping level according is assigned respectively according to UNE EN ISO 4628-2, 3, 4 and 5 (16)* and

UNE EN ISO 4628-8 (13)*.
Resultados / Results

1 cycle: presence of white corrosion in the notch in all the samples.

5 cycles: presence of red corrosion in the notch in all the samples.

6 cycles: progression of the red corrosion in the notches.

15 cycles: progression of the red corrosion in the notch. Presence white corrosion drains coming from notches.
25 cycles: progression of white corrosion with more white corrosion drains in the notches.

The following table shows the samples evaluation according UNE EN ISO 4628* at the end of the test.

X X X X Corrosion penetration in the
Blisters Corrosion UNE Cracking UNE Flacking UNE notch (mm)
Ref. UNE EN 1SO EN ISO 4628-3 | EN ISO 4628-4 EN I1SO 4628-5 UNE-EN IS0 4628-8 (13)*
4628-2 (16) * a6)* a6)* (16) * White Red
Steel 1 0 (S0) Ri 0 0 (S0) 0 (S0) 13,0 <0,5
Steel 2 0 (S0) Ri 0 0 (S0) 0 (S0) 12,0 <05
Steel 3 0 (S0) Ri 0 0 (S0) 0 (S0) 15,5 <0,5
Steel 5 0 (S0) Ri 0 0 (S0) 0 (S0) 13,0 <0,5

Observaciones / Remarks:

In some occasion, slight deviations of the laboratory temperature occurred during the realization of the UV/condensation tests, but
after analysis, there were not considered quite important to invalidate the test.

Due to work calendar, it was necessary to modify punctually the test cycles schedule.

TECNALIA, realizado por TECNALIA, revisado por
Test performed by Reviewed by
Amets Etxeberria Andrés del Barrio
Analyst /Operator Laboratory Manager
| Date: 25/11/2016 Date: 25/11/2016

Los resultados del presente informe conciernen, Gnica y exclusivamente, al material ensayado.
The results of this report relate only and exclusively to the tested material.
Este informe no podra ser reproducido parcialmente sin la autorizacién escrita de TECNALIA R&l.

This report may not be reproduced except in full without the written approval of Tecnalia R & I.
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CERTIFICADO DE ENSAYOS

TESTS CERTIFICATE
Fecha de ensayo 26/04/2016 and
Test date 12/05/2016; 18/11/2016
Cliente

Client CL005775

Lugar de ensayo
7est site

N°© Orden de Trabajo
Work Order No

Tipo de ensayo

7est type
Procedimiento - Norma
Procedure - Standard
Equipos

Equipment

Referencia

Reference

058403-001-C1
PULL OFF ADHESION TEST

UNE EN 1SO 4624 section. 9.4.2 (03) Laboratory

53-047.03 (self-aligning tester type V); 53-160.06

1

Adherence samples in reception: 125 x 75 x
3 mm and Ageing samples: 250 x 150 x 3
mm.

Prep. sup. sufridera Abrasion test using corundum F-36 and Sufridera: @y tipo
LRV gl iTal gl el cleaning with isopropanol Fixture: @and type
Prep. sup. recubr. Polished with 150 grit sandpaper and Tipo de cuchilla

O 1igle BTN i) Eallgle M| cleaning with isopropanol Type of cutter
Adhesive: Araldite 2011 or 2012 two-
component 50/50. Curing at least 24 hours
at 23°C

23,1°C and 49,0 % R.H (26/04/2016);
23,1°C and 49,1% R.H (12/05/2016); 22,6°C
and 49,4% R.H (18/11/2016) (read values)
Before testing coating thicknesses were measured (see thickness certificate).
The adherence was realized on as received samples an on aged samples.

Resultados / Results

Calidad
Quality

Dimensiones

Dimensions Paint galvanized Steel (HDG)

Aluminium; @ 20 mm

Circular

Anillo de retenciéon
Fixture ring

Prep. y curado adhesivo
Adhesive curing

Aelolale[[Gle]aETnglElgitels 2342 °C and 50+5 % R.H
Conditioning minimum 16 hours

Condiciones ambientales
Atmospheric conditions

Reception:
NO of Load (MPa)
Reference (Corrected value) Failure
measure .
Individual value Mean

1 5.42 100% B/Y

2 6.45 35% A/B%; 65% B/Y
11 3 4.47 6.14 25% A/B; 75% B/Y

’ 4 5.43 ’ 30% A/B; 70% B/Y

5 6.60 100% B/Y

6 8.48 100% B/Y

1 7.63 10% A/B; 90% B/Y

2 4.27 25% A/B; 75% B/Y
12 3 5.76 6.43 65% A/B; 35% B/Y

4 8.24 10% A/B; 90% B/Y

5 4.91 10% A/B; 90% B/Y

6 7.76 35% A/B; 65% B/Y

1 3.49 80% B/Y; 20% Y

2 9.44 100% B/Y

3 8.37 15% A/B; 85%B/Y
13 4 5.25 6.70 100% B/Y

5 5.96 25% A/B; 75% B/Y

6 7.70 50% A/B; 50% B/Y
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CERTIFICADO DE ENSAYOS
TESTS CERTIFICATE

Fecha de ensayo
Test date

N°© Orden de Trabajo
Work Order No

Cliente

Client

Procedimiento - Norma
Procedure - Standard

058403-001-C1 26/04/2016 and 12/05/2016; 18/11/2016

CL005775

UNE EN 1SO 4624 section. 9.4.2 (03)

Equipos
Equipment
Tipo de ensayo
7est type

53-047.03 (self-aligning tester type V); 53-160.06

PULL OFF ADHESION TEST

Resultados / Results

Aged:
NO of Load (MPa)
References (Corrected value) Failure
measure T
Individual value Mean
1 5.62 100% B/Y
2 6.55 100% B/Y
3 7.40 100% B/Y
1.2 4 7.14 6.15 100% B/Y
5 4.20 10% A/B; 75% B/Y
6 5.97 100% B/Y
1 7.22 100% B/Y
2 6.69 15% A/B; 85% B/Y
3 7.07 100% B/Y
13 4 6.80 6.77 5% A/B; 95% B/Y
5 5.55 70% B/Y; 30% Y/Z
6 7.31 10% A/B; 90% B/Y
1 4.96 100% B/Y
2 6.05 25% A/B; 75% B/Y
3 7.02 100% B/Y
L5 4 6.42 5.90 100% B/Y
5 6.10 100% B/Y
6 4.83 100% B/Y
Failure:
A/B: Adhesive failure between the substrate and paint.
Y: Cohesive failure of the adhesive.
B/Y: Adhesive failure between the last layer of the paint system and the adhesive.
Y/Z: Adhesive failure between the adhesive and the loading fixture.
Observaciones / Remarks:
Despite the detachments have been produced by the testing adhesive, they are issued because some trials have been carried out with
some others testing adhesives but no paint has been detached.
1. Se encuentra a disposicion del cliente la incertidumbre asociada a la medida de los resultados expresados en este certificado.
The uncertainty of the measurements is available. if required.

TECNALIA. realizado por TECNALIA. revisado por
Test performed b Reviewed b,
Amets Etxeberria Andrés del Barrio
Analyst/ Operator Laboratory Manager
Date: 23/11/2016 Date: 23/11/2016

Los resultados del presente informe conciernen. tnica y exclusivamente. al material ensayado.
The results of this report relate only and exclusively to the tested material.

Este informe no podra ser reproducido parcialmente sin la autorizacién escrita de TECNALIA R&l.
This report may not be reproduced except in full without the written approval of Tecnalia R & I.
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