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TEST REPORT No. 430060 

Customer 

CARBOPLAK SRL 
Linia De Centură, 16 - ȘTEFĂNEȘTII DE JOS (Ilfov) - Romania 

Item# 

multiwall polycarbonate sheet named 
“CARBOPLAK 10 mm 2W” 

Activity 

 

determination of hail impact resistance 
according to VKF ACFI test protocol 

Results 
 

Ice average projectile diameter 30 mm 

Ice average projectile mass 12,7 g 

Ice average projectile speed 25,8 m/s 92,9 km/h 

Class HW3 

Average impact energy 4,2 J 
 
   

(#) according to that stated by the customer. 

Bellaria-Igea Marina - Italy, 24 June 2025 Chief Executive Officer 
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Description of item# 

The item under examination consists of a two-wall polycarbonate sheet, nominal dimensions 1500 mm × 2100 mm and 

nominal thickness 10 mm. 

The thicknesses of the various layers constituting the sheet are expressed in the following table. 
 

Polycarbonate nominal 
thickness 

external wall 0,62 mm 

vertical inner walls 0,35 mm 

external wall 0,50 mm 

 

Item photograph 

Normative references 
 

Document/Standard Title 

VKF ACFI## No. 00a 

version 1.03 

Test specifications - Hail Register (HR) 

VKF ACFI## No. 00b 

version 1.02 

Test specifications - Hail Register (HR) 

(##) VKF = Vereinigung Kantonaler Feuerversicherungen (Association of Cantonal Fire Insurance Companies). 

 ACFI = Association of Cantonal Fire Insurance Companies. 

(#) according to that stated by the customer; Istituto Giordano declines all responsibility for the information and data provided by the customer 

that may influence the results. 
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Apparatus 
 

Description In-house identification code 

pneumatic vertical launch tube equipped with pressurization tank, loading and launch 

solenoid valves and pressure gauge for controlling the loading pressure 
EDI118e + EDI118 

ice spheres, nominal diameter (30 ± 0,5) mm and average mass (12,7 ± 5%) g // 

high-speed camera model “Chronos 1.4 High-Speed Camera” from Kron Technologies 

Inc. 
EDI182 

digital meter model “TD-S551D1 216-452” by Mitutoyo Corporation, measuring range 

0 ÷ 5,5 m and resolution 0,1 mm 
FT364 

digital thermo-hygrometer model “WS8009” by La Crosse Technology EDI111 

precision balance model “KERN PNS 12000-1” from Kern & Sohn GmbH, measuring 

range 0 ÷ 12000 g and accuracy 0,1 g 
EDI175 

digital electronic caliper model “CDEP15” by Borletti, measuring range 0 ÷ 150 mm and 

resolution 0,01 mm 
EDI066 

support frame for panels // 

Method 
 

Standard reference Activity Description 

clause 0.4.8 of test protocol 

VKF ACFI No. 00a 
conditioning 

temperature: (20 ± 3) °C 

relative humidity: (50 ± 10) % 

duration: 24 h 

clause 0.4 of test protocol 

VKF ACFI No. 00a 

performance class 

determination 

The polycarbonate sheet was placed and fastened at 90° 

inclination angle and was subjected to impact with the 

speed and the ice sphere diameter corresponding to the 

hypothesized performance class. 

At the end of each impact, a visual and instrumental as-

sessment of the damage was carried out. 

With a positive assessment, the impacts were repeated 4 

more times and if the result remained the same, the cor-

responding performance class would be determined, oth-

erwise it would be carried out a series of impacts corre-

sponding to a lower class. 

   

 Photograph of test setup Photograph of an ice sphere 
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Environmental conditions 
 

Atmospheric pressure (1010 ± 10) Pa 

Temperature (22 ± 2) °C 

Relative humidity (50 ± 5) % 

Results 
 

Impact Angle Projectile velocity Impact energy Notes 

[n.]  [m/s] [km/h] [J]  

1 

90° 

25,2 90,4 4,0 
slight circular deformation of 

the planarity barely visible 

2 24,2 94,3 4,4 
slight circular deformation of 

the planarity barely visible 

3 26,3 94,7 4,4 
slight circular deformation of 

the planarity barely visible 

4 26,1 94,0 4,3 
slight circular deformation of 

the planarity barely visible 

5 25,1 90.4 4,0 
slight circular deformation of 

the planarity barely visible 

 

Detail of the damage caused to a sheet 
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Findings 
 

Ice average projectile diameter 30 mm 

Ice average projectile mass 12,7 g 

Ice average projectile speed 25,8 m/s 92,9 km/h 

Class# HW3 

Average impact energy 4,2 J 

(#) According to clause 0.2.3 of VKF ACFI specification No. 00a, five performance classes are specified depending on the diameter of the ice projec-

tile with which the object remains unharmed. 
 

Class Nominal 
diameter 

Reference 
velocity 

“vR” 

Minimal 
energy 
“Emin” 

Maximum 
energy 
“Emax” 

 [mm] [m/s] [J] [J] 

HW 1 10 13,77 ≥0,04 ≤0,09 

HW 2 20 19,48 ≥0,69 ≤1,00 

HW 3 30 23,85 ≥3,50 ≤4,40 

HW 4 40 27,54 ≥11,10 ≤13,20 

HW 5 50 30,79 ≥27,00 ≤31,50 

 

 

Chief Test Technician 

(Dott. Andrea Bruschi) 

Head of 

Security and Safety Laboratory 

(Dott. Andrea Bruschi) 

 

 

............................................ 
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ALLEGATO “A” 
AL TEST REPORT No. 430060 

Customer 

CARBOPLAK SRL 
Linia De Centură, 16 - ȘTEFĂNEȘTII DE JOS (Ilfov) - Romania 

Item# 
multiwall polycarbonate sheet named 

“CARBOPLAK 10 mm 2W” 

Contents 

item data sheet 

   

(#) secondo le dichiarazioni del cliente. 

Bellaria-Igea Marina - Italia, 24 June 2025 
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