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Laboratory GFC Chimica Srl

Laboratorio Chimico

Viale Marconi, 73

44122 Ferrara
Customer Giolli S.r.l. Industria Colori

Via Enzo Ferran, sn

61030 Calcinelli di Saltara (PU)
Samples identification' 31031601 - GIOLLICRYL
Samples description Acrylic wall coating thickness
Samples receiving (date) 31.03.2016
Analysis beginning (date) 01.04.2016
Analysis end (date) 06.05.2016
Ref. Sig. Pietrelli

1 Introduction

GFC Chimica has tested by order of Giolli S.r.l. di Calcinelli di Saltara (PU), herein called “the customer”,
a waterbome coating thickness (external render), identified and described as reported in the table above.

As stated between the parties, the GFC Chimica laboratory has assessed the sample in order to:
a) determinate the liquid water permeability (method UNI EN 1062-3:2008),
b) determinate the water-vapour transmission rate (method UNI EN ISO 7783:2012),
c) measure of bond strength by pull-off (method UNI EN 1542:2000)
d) determinate the design thermal values (calculated by table) (method UNI EN 1745:2012 table
A12).

The tests refer to the initial type tests (ITT) reported in the test method UNI EN 15824:2009 as
required by the customer.

The sampling of the product has been carried out by the customer.

2 Results

2.1 Determination of liguid water permeability
The product was applied by spatula in one hand (mass about 40 gr) on 3 substrate based on cement
with high water absorption coefficient. The superficial area of specimen is 0.02 m”.

" The code 31031601 is an internal code of GFC Chimica used for the tl'Elmal'.ulrh_.ur of the sample during the
tests
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After the application the specimens were dried for 7 days at T = 2342 °C and HR=50+5% and
conditioned using the following cycles (carried out 3 times):
- 24hinwaterat T=23 £2 °C
- 24hinovenatT=50+2°C

After the last cycle the specimens were stored at T=23 +2 °C and HR =

50 £ 5% for 24h.

The liquid water absorption offered from the product is obtained through the determination of the
water coefficient absorbed for unit of surface in the time unit (w). In order to standardize the result

the value of the coefficient was calculated after 24 hours.

FIRST DATA e o
WATER ABSORPTION
Coated area = 0.018142 m*
. Water : Water (R —
Weight Time Weight Time | B = !
(@) ibﬁ{f.:;bﬂd (min) @) absorbed (min) E E ,
11&” 0,00 1] 0.100
112329 050 10 oo S
112350 0,71 30 ]
112357 078 60 s :
112%?5 0,97 120 0000 1000 2000 3000 4000 5000 6000
112396 1,17 180 Tie 1)
112407 1,28 360 6000 0072 2449 | —— — —  — —
112559 2,80 1440
kg/(m*h*?)
SECOND DATA
Coated area = 0.017949 m® m=
Water . Water [ L SN P S AR
Weight i Time Weight Time
@ o) (min) (g ""“'m"“‘ (min) g .
1036,15 0,00 0 0000 " 0,000 0,000 0200
1036,73 0,58 10 0,167 ﬂi},ﬂ# 0,408 i =
1037.01 0.6 30 0500 = 0050 0707 o] I
103702 087 60 1,000 _.o,nst 1,000 5 M .
103723 1,08 120 2,000 = 0063 1414 90 1000 2000 3000 4000 5000 8000 |
103754 1,39 180 3,000 *'n;m | 1,732 Ll
103797  1.82 360 6,000 0,106 2449
104120 505 1440 24,000 = 0,294 4,899
Wa, = 0.060 kg/(m*h®%)
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THIRD DATA
WATER ABSORPTION
Coated area = 0.017177 m® :
. Water 5 Water | e -
Weight _ - .4 Time Weight Time || -
@ () (min) @ (min) ' 0200 X
W 0,00 0 0,000 = 0,0 .' 0,000 || 1 B.150
m 0,53 10 0,167 )9 0,408 | = oo ;
101028 031 30 0500 = 0044 0,707 T RO
. - - 0‘54 m 1.{“} P c :.. 5 1'mm I_ e - |
1,21 120 Zlﬂﬂn " BF & 1.414 . 0000 1.000 2 000 2000 4000 — a000 :
1,32 180 3,000 B 1,732 || Tme
1 :m 3&:' E.mm - -2 VL 2‘_449 | o
3151 1440 24.0":0 = ) 4 “ 2] 41‘@
W = 0.040 kg/(m°h®?)

Coefficient of water absorption — w2, = 0.044 £ 0.004 kg/(m’h"")
The value of uncertainty is expressed as expanded uncertainty with a confidence level of 95%
(coverage factor K = 2).

From the classification stated in the method’, it can be concluded that the product has a low
permeability to liguid water (Class W;).

2.2 Determination of water-vapour transmission rate (permeability)
The product was applied by spatula in one hand (mass about 20 gr) on 3 substrate based on fiber
glass (thickness about 200 um; area 113 cm’) then it was assessed using the test method UNI EN ISO
7783 (method of wet cup) as supported film. After the application the specimens were dried for 7
days at T = 23%2 °C and HR=50+5% and conditioned using the following cycles (carried out 3
times):

- 24 hin water at T=23 £2 °C

- 24hinovenatT=504%2°C
as indicated in the method for the products for external use (Method B).

After the last cycle the specimens were stored at T= 23 + 2 °C and HR = 50 * 5% for 24h.

The water vapour permeability is expressed as the thickness value equivalent of air (Sd), that is the
resistance to the transport of the water offered from the external render in examination. The
coefficient of permeability to the vapour () is considered, too. The values of Sd and p are calculated
using the following diagrams.

? Classification of liquid water permeability:

CLASS W, (HIGH PERMEABILITY) w, > 0.5 Kg/m'h"*

CLASS W, (MEDIUM PERMEABILITY) 0.1 < w, < 0.5 Kg/m'h™*
CLASS W; (LOW PERMEABILITY) w; < 0.1 Kg/m’h™*
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Starting from the resistance of the substrate (Sd = 0.0563 m) for the product in examination, the
following average value of resistance to the transport is obtained:

Sd =1.0802 £ 0.2160 m

The value of uncertainty is expressed as expanded uncertainty with a confidence level of 95%
(coverage factor K = 2).

From the value of the thickness applied (s). equal to 2,35 mm, the permeability to the vapour
obtained is:
p=Sd/S =459
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Starting from the classification reported in the test method® it can be concluded that the product has a
medium permeability to the vapour (Class V;).

2.3 Determination of bond strength by pull-off
The pull-off strength (commonly referred to as adhesion) is determined as the greatest perpendicular
force (in tension) that a coated surface area can bear before a plug of material is detached. The pull-
off strength is applied using a steel dolly (diameter 50 millimeter; thickness 20 millimeter) glue on
the surface of the external render using a 2K epoxy adhesive.
The adhesion (fy) is expressed as the ratio between the breaking load (Fy) and the area of the surface
(4/n D)

fh 4F, / ‘."I:D'

The adhesion measure was carried out using the adhesion tester CONTROLS cod. 58-C0215/T with
load capability of 16kN and resolution 0,001 kN.

The types of detachment, that carry to valid results, are the following:

A | Detachment for lacked cohesion in the concrete substrate

A/B | Detachment for lack of adhesion between the substrate and the first layer
B | Detachment for lack of cohesion in the first layer

B/C | Detachment for lack of cohesion between the first and the second layer
C | Detachment for lack of cohesion in the second layer

-/Y | Detachment for lack of adhesion between the last layer and the adhesive
Y  |Detachment for lack of cohesion in the layer of adhesive

Y/Z | Detachment for lack of adhesion between the adhesive layer and the dolly

The adhesion test was carried out applying the external render, in vertical, by spatula in one hand on
support of dried and blasted concrete (dimensions 300x300x10 millimeter; aggregate max. 10
millimeter). The thickness is approximately 2 millimeter. At the end of the application, the specimen
15 dried for 28 days at T =23 = 2 °C and UR=50 £ 5% as indicated in the test method UNI EN
15824:2009. The test was carried out only on dry support. The average calculated on 5 specimens is
expressed to the next 0.1 MPa.

* Classification of water vapour permeability

CLASS V|, (HIGH PERMEABILITY) Sd <0.14m

CLASS V; (MEDIUM PERMEABILITY) 0.14<Sd< 14 m

CLASS V3 (LOW PERMEABILITY)Sd> 14 m i"
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The obtained result are the following:

Sample Brﬁ:lmg Diameter Adhesion Type of
(N] Position [mm] [MPa] detachment
1219 50 0.6 80% A -20%B
894 50 0.5 30%A-70%B
31031601 - GIOLLICRYL 897 50 0.5 80%A-20%B
1257 50 0.6 60% A -40%B
1573 50 0.8 20% A - 80% B
Average 1168 50 0.6

2.4  Determination of the design thermal values
The thermal conductivity (A0, 4ry) has been determined using the table of appendix A, prospect A.12,
of the test method UNI EN 1745. The value of thermal conductivity is gained considering the dry
volumic mass of the external. Nevertheless this method is specific for mortars and not for renders.
For this reason the dimensions of the specimens were modified, in fact it was not possible to prepare
prismatic specimens with dimensions 160x40x40 millimeter.
Therefore the test was carried out on specimens with dimensions 70x85x2 millimeter. About the
hardening and drying conditions, the method UNI EN 15824 was used; this method suggests to dry
the specimens for 28 days at T =23 + 2 °C and HR=50 + 5%. The constant mass is obtained drying
the specimens in oven at T=60 + 5 °C.

The conductivity can be express as fractile (P) of 50% and/or 90% of the existing range of values of
A for materials with a determined volumic mass.

The obtained result are the following:

Dry Thermal Thermal
B volumic conductivity conductivity
; mass Mo dry (P=50%) Mo.ary (P=90%)
[kg/m’] [W/mK] [W/mK]
31031601 - GIOLLICRYL 1730 0,82 0,89
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3 Conclusions
Test Result

Liquid water permeability W4 = 0.044 kg/(m"h™")

Method UNI EN 1062-3 Class W (low permeability)
Sd=1.0802 m

Water-vapour transmission rate (permeability) Thickness =2.35 mm

Method UNI EN ISO 7783 pu =439
Class V; (medium permeability)

Bond strength by pull-off _

Method UNI EN 1542 fy=0.6M¥a

Thermal conductivity Alogy = 0.82 Wm-K (P=50%)

Method UNI EN 1745

]Lm_,,h- =0.89 Wm-K (P‘—'WA}

GFC Chimica Srl
L’Analista
Ing. Cristina Pocaterra

A 5 A

This document is formed by seven sheets. It can be copied by customer only in unabridged version
without omissions, alterations or additions. It reports results of test referred only to the examined

sample.
END OF THE REPORT

Report 244/L date 06.05.2016

|
F. Page 7 of 7




