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SAMPLE CHARACTERISTICS 

On 31th Mar 2021, INTERTEK KOREA received from the company KOREA HOT FIX CO: 

 3 samples: -- Model No.: PC 1000*1000

 2 samples: -- Model No.: PC 1270*1500

 2 samples: -- Model No.: PC 1500*1500

 10 test specimens of polycarbonate measuring 35 mm x 30 mm x 2 mm and
referred to as «PC». The total thickness of the test specimens ranges from 1.98
to 2.00 mm.

Photograph 1: General overview of the Model sample No.: PC 1000*1000. 
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Photograph 2: General overview of the Model sample No.: PC 1270*1500. 

Photograph 3: General overview of the Model sample No.: PC 1500*1500. 

Photographs taken during the tests and the technical datasheet provided by the 
customer can be found in the Annex. 
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TESTS REQUESTED 
 The client requested INTERTEK KOREA to carry out the testing indicated in the next table. 

Test References to be tested 

Small hard body impact resistance in 
accordance with clause 6.5.2 of EN 
14963:2006 standard 

1 CANOPY Model No.: PC 1000*1000 

Mechanical strength in accordance 
with clause 6.5.1 of EN 14963:2006 
standard: 

 Resistance to upward load

1 CANOPY Model No.: PC 1000*1000 

1 CANOPY Model No.: PC 1270*1500 

1 CANOPY Model No.: PC 1000*1000 

 Resistance to downward loads

1 CANOPY Model No.: PC 1000*1000 

1 CANOPY Model No.: PC 1270*1500 

1 CANOPY Model No.: PC 1500*1500 

Durability test (optical properties) in 
accordance with clause 6.2 of EN 
14963:2006 standard 

10 test specimens of polycarbonate 
measuring 35 mm x 30 mm x 2 mm 

Determination of luminous and solar 
characteristics in accordance with ISO 
9050:2003 standard 

One test specimen of polycarbonate 
measuring 35 mm x 30 mm x 2 mm 

Table 1: Tests requested. 
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3. TESTS PERFORMED AND RESULTS
3.1. Small hard body impact resistance test, Clause 5.4.4.1 (EN 14963:2006)

Assembly 

The test sample was fixed on a concrete beam with the bolts provided by the 
manufacturer, in accordance with their installation instructions. 

Test method 

The test method consists of dropping a 250 g steel ball fall from 1 m to three spots in 
the span of the canopy: in the centre, on a corner, and in the least favourable position. 

Figure 1: Test diagram with the small hard body. 

Acceptance criterion 

The test shall be considered satisfactory when the steel ball does not pass through the 
product in any of the three positions. 

Results 

Tested reference Height 1 m Result 

CANOPY Model No.: PC 1000*1000 

First impact SATISFACTORY 

Second impact SATISFACTORY 

Third impact SATISFACTORY 

Table 2: Small hard body impact resistance test results. 
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3.2. Resistance to upwards load test, Clause 5.4.2 (EN 14963:2006) 

Assembly 

The test sample was fixed on a concrete beam with the bolts provided by the 
manufacturer, in accordance with their installation instructions. In this case, it was 
installed upside down. 

Test method 

The test is performed placing 5 kg and 10 kg masses on top of the canopy and leaving 
the weight for 6 minutes (see photos A.I-2-5 in Annex I). Depending on the 
performance of the sample it is classified as: 

UL 500 for a load of 500 N/m2 

UL 1000 for a load of 1000 N/m2 

Acceptance criterion 

The test shall be considered satisfactory when there is no permanent damage or 
deformation that might affect its fitness for use. 

Results 

Tested reference Classification Result 

1 CANOPY Model No.: PC 1000*1000 UL 500 COMPLIANT 

1 CANOPY Model No.: PC 1000*1000 UL 1000 COMPLIANT 

1 CANOPY Model No.: PC 1270*1500 UL 1000 NON-COMPLIANT 

1 CANOPY Model No.: PC 1270*1500 UL 500 NON-COMPLIANT 

1 CANOPY Model No.: PC 1500*1500 UL 500 NON-COMPLIANT 

Table 3: Resistance to upward loads test results. 

The classification resulting from the test is shown in the following table: 

Resistance to upward loads classification 

1 CANOPY Model No.: PC 1000*1000 UL 1000 

Table 4: Resistance to upwards load classification. 
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3.3. Resistance to downwards loads test, Clause 5.4.3 (EN 14963:2006) 

Assembly 

The test sample was fixed on a concrete beam with the bolts provided by the 
manufacturer, in accordance with their installation instructions. 

Test method 

The test is performed placing 25 kg and 10kg masses on top of the CANOPY and 
leaving the weight for 6 minutes (see photos A.I-6/7 in Annex I).. Depending on the 
performance of the sample, it is classified as: 

DL 1125 for a load of 1125 N/m2 

Acceptance criterion 

The test shall be considered satisfactory when there is no permanent damage or 
deformation that might affect its fitness for use. 

Results 

Tested reference Classification Result 

1 CANOPY Model No.: PC 1000*1000 DL 1125 SATISFACTORY 

1 CANOPY Model No.: PC 1270*1500 DL 1125 SATISFACTORY 

1 CANOPY Model No.: PC 1500*1500 DL 1125 SATISFACTORY 

Table 5: Resistance to downward loads test results. 

The classification resulting from the test is shown in the following table: 

Resistance to downward loads classification 

1 CANOPY Model No.: PC 1000*1000 DL 1125 

1 CANOPY Model No.: PC 1270*1500 DL 1125 

1 CANOPY Model No.: PC 1500*1500 DL 1125 

Table 6: Resistance to downwards load classification. 
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3.4. Durability test (Optical properties) Clause 5.4.2 (EN 14963:2006) 

Test method 

The test consisted of submitting the test specimens to 2,000 hours of radiation. To this end, 
the test specimens were placed in a test chamber with the following test conditions: 

- The test is carried out according to EN ISO 4892-1:2016

- The spectral distribution of the filtered xenon arc radiation in accordance with EN
ISO 4892-2:2013

- Black-standard temperature: (65±3)ºC

- Air temperature in the test chamber: 30-35ºC

- Relative humidity of the air in the dry period: (65±3)%

- Spray cycle, 120 minutes (duration of spraying 18 minutes and dry interval between
spraying 102 minutes

In order to evaluate the durability,  the light transmittance spectrum  was measured between 
380 nm and 780 nm before the test and after 2,000 hours of exposure. Two transmittance 
measurements were taken of each test specimen and the average of these was calculated. 

From the average transmittance spectra, the next values were calculated for each of the 
test specimens received: 

- The luminous transmittance in accordance with the provisions of standard UNE- EN
410:2011

- The colour coordinates for the Illuminant D65 and the observer 2º in accordance
with CIE

- The yellowness index  in accordance  with clause  6.2.3  of EN 14963:2006
standard,

The test specimens were also inspected in order to check for the presence of faults 
(bubbles, cloudiness, etc.) 
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Results 

The following graphs show the average transmittance spectra of each test specimen 
before and after ageing. 
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Graph 1: Transmittance spectrum test specimen 1 «PC». 
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Graph 2: Transmittance spectrum test specimen 2 «PC». 
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Graph 3: Transmittance spectrum test specimen 3 «PC». 
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Graph 4: Transmittance spectrum test specimen 4 «PC». 
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Graph 5: Transmittance spectrum test specimen 5 «PC». 
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Graph 6: Transmittance spectrum test specimen 6 «PC». 
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Graph 7: Transmittance spectrum test specimen 7 «PC». 
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Graph 8: Transmittance spectrum test specimen 8 «PC». 
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Graph 9: Transmittance spectrum test specimen 9 «PC». 
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Graph 10: Transmittance spectrum test specimen 10 «PC». 
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The luminous transmittance results before and after 2,000 hours of exposure are shown 
below. 

Reference 
% Luminous transmittance 

0 hours 2,000 hours 

«PC» 

1 27.4 ± 0.2 27.0 ± 0.8 
2 27.1 ± 0.2 26.7 ± 0.6 
3 27.4 ± 0.2 26.5 ± 0.5 
4 27.3 ± 0.2 26.4 ± 0.3 
5 27.3 ± 0.1 26.6 ± 1.3 
6 27.3 ± 0.1 26.4 ± 1.7 
7 27.4 ± 0.2 26.8 ± 0.8 
8 27.4 ± 0.1 27.0 ± 0.7 
9 27.3 ± 0.1 27.0 ± 0.2 
10 27.3 ± 0.1 27.0 ± 0.2 

Table 7: Luminous transmittance results. 

The difference between the initial and final luminous transmittance in a percentage is 
shown in the following table: 

Reference 
Luminous transmittance difference 

(%) 

«PC» 

1 -1.2
2 -1.4
3 -3.4
4 -3.5
5 -2.8
6 -3.3
7 -2.2
8 -1.4
9 -1.3

10 -0.9

Table 8: Difference in luminous transmittance. 
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The yellowness index results before and after 2,000 hours of exposure are shown below. 

Reference 
Yellowness index 

0 hours 2,000 hours 

«PC» 

1 54.3 ± 0.5 59.6 ± 2.0 
2 54.7 ± 0.6 60.3 ± 2.0 
3 54.2 ± 0.6 58.8 ± 2.1 
4 54.3 ± 0.5 60.4 ± 2.0 
5 54.3 ± 0.5 59.6 ± 2.1 
6 54.4 ± 0.5 60.1 ± 2.1 
7 54.3 ± 0.6 60.0 ± 2.0 
8 54.2 ± 0.5 59.9 ± 2.0 
9 54.3 ± 0.5 59.6 ± 2.0 
10 54.4 ± 0.6 60.1 ± 2.0 

Table 9: Yellowness index results. 

The difference between the initial and final yellowness index is shown in the following 
table: 

Reference 
Yellowness index difference 

(%) 

«PC» 

1 5.3 
2 5.6 
3 4.5 
4 6.1 
5 5.3 
6 5.7 
7 5.7 
8 5.7 
9 5.3 

10 5.6 

Table 10: Difference in Yellowness Index. 
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After the 2,000 hours of exposure, surface degradation was found in all test specimens. 

The next photo shows one of the test specimens after the exposure. 

Photograph 4: One of the test specimens after the exposure. 
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3.5. Determination of luminous and solar characteristics in accordance with ISO 
9050:2003 

Test method 

The determination of the transmittance and reflectance between 280 and 2,500 nm was 
carried out using a Perkin-Elmer Spectrometer Lambda 900 UV/VIS/NIR 
spectrophotometer with an integrating sphere of 150 mm in diameter, calcium fluoride 
standard and white standard. 

The method used has the following characteristics: 

- Wavelength interval: 5 nm

- Scan speed: 284.6 nm/min

- Slit UV/VIS: 1

- Detector gain NIR: 4

Three transmittance measurements and three reflectance measurements were taken. 

From the transmittance and reflectance measurements, the solar direct transmittance and 
reflectance, light transmittance and reflectance, ultraviolet transmittance and solar 
factor of the test specimen were calculated in accordance with ISO 9050:2003. 

The heat transfer coefficient of the glazing towards the outside is 23 W/m2K which in 
accordance with standard ISO 9050:2003. The corrected emissivity considered on the 
internal is 0.90. This data is the most minimum emissivity value assigned to common 
plastics according to the literature data consulted. 
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Results 

The following graphs show the data of the spectral transmittance and the reflectance of 
the test specimen. 
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Graph 11: Spectral transmittance. 
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Graph 12: Spectral reflectance. 
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The results of the luminous and solar characterization of the test specimen referenced as 
«PC» are: 

Light transmittance (%) 27.0 ± 0.1 

Light reflectance (%) 5.6 ± 0.1 

Ultraviolet transmittance (%) 0.2 ± 0.3 

Solar direct transmittance (%) 37.0 ± 0.2 

Solar direct reflectance (%) 6.4 ± 0.2 

Solar factor (Expressed per unit) 0.52 ± 0.01 

Table 11: luminous and solar characterization results. 

DECLARATION OF UNCERTAINTY 
The expanded uncertainty of measurement has been obtained by multiplying the standard uncertainty 
by the coverage factor k=2 which, for a normal distribution, corresponds to a coverage probability of 
approximately 95%. 
Note: Uncertainty value after ± symbol. 
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 Remark :  The test was performed by an approved third party subcontractor laboratory. 

# # END OF THE TEST REPORT # # 

 Except where explicitly agreed in writing, all work and services performed by Intertek is subject to our standard Terms and Conditions which can be obtained at our  

website: http://www.intertek.com/terms/. Intertek's responsibility and liability are limited to the terms and conditions of the agreement. 

This report is made solely on the basis of your instructions and / or information and materials supplied by you and provide no warranty on the tested sample(s) be truly representative of the 
sample source. The report is not intended to be a recommendation for any particular course of action, you are responsible for acting as you see fit on the basis of the report results. Intertek is 
under no obligation to refer to or report upon any facts or circumstances which are outside the specific instructions received and accepts no responsibility to any parties whatsoever, following 
the issue of the report, for any matters arising outside the agreed scope of the works. This report does not discharge or release you from your legal obligations and duties to any other person. 
You are the only one authorized to permit copying or distribution of this report (and then only in its entirety). Any such third parties to whom this report may be circulated rely on the content of 
the report solely at their own risk. 

This report shall not be reproduced, except in full. 
This report is not related to the scope of Korea Laboratory accreditation scheme. 
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