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TUV Rheinland (India) Pvt.Ltd., Plot No.27B, Electronic City, Phase1, Hosur Road, Bangalore - 560 100 
Tel : +91-(0)80 4649 8192 , Annexure-5 of MS-0027418 
 
 

Auftraggeber: 
Client: 

GEALAN PRIVATE LIMITED 
1 st floor, Door No-1-18/HIE/NR-2, Holiday Inn 
Express Suits, Nanakramguda, Gachibowli, Hyderabad, 
Ranga Reddy, Hyderabad 500032, India 

Gegenstand der 
Prüfung: 
Test item: 

GEALAN PRIMA SERIES 60×45MM SLIDER 2 TRACK FRAME PROFILE 

Bezeichnung: 
Identification: - 

Serien-Nr.: 
Serial No./ Document 
Submitted:     

Email  Dated: 14.07.2021 

Wareneingangs-Nr.: 
Receipt No.:  

Order No.: 

21072021 
 

166569052 

Eingangsdatum: 
Date of receipt: 

Testing Period: 

21.07.2021 

21.07.2021 to 26.07.2021 

Prüfort: 
Testing location: 

TÜV Rheinland India Pvt Ltd, Plot No.27B, 2nd cross, Electronic City Phase I 
Industrial Area, Hosur Road, Bangalore - 560 100, Karnataka, India.  

Prüfgrundlage: 
Test specification: 

Customer’s Requirement:  Vicat Softening Temperature acc. to  
                                       EN 12608-1: 2016, Annex-A 

Prüfergebnis: 
Test Result: Refer Page No. 2 to 3 

Prüflaboratorium/ Testing Laboratory:  
zusammengestellt/ compiled by: 

 
kontrolliert/ checked by: 
 
 

 
 

27.07.2021                  

Nitin Gate 
Asst. Manager – Polymer Section,  

Material Testing Laboratories,  
Industry Services 

  

27.07.2021 

Ranabir Pal 
Sr. Manager - Polymer Section,  
Material Testing Laboratories,  

Industry Services 

 

       
 Datum 

Date  
Name 
Name  

Unterschrift 
Signature 

 Datum 
Date 

Name 
Name 

Unterschrift 
Signature 

 

Sonstiges/ Other Aspects: Nil 
 

Abkürzungen: ok / P  =  entspricht Prüfgrundlage 
 fail / F  =  entspricht nicht Prüfgrundlage 
 n.a. / N  =  nicht anwendbar 

Abbreviations: ok / P  =  passed 
 fail / F  =  failed 
 n.a. / N  =  not applicable 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht 
auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Pr üfzeichens. 
This test report relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be 
duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products. Sampling not done 
by TUVRI. Test item submitted by client. Sampling not done by TUVRI. Decision rule will be applied at 95% confidence level of 
measurement uncertainty with coverage factor k=2 while stating the conformity if applicable. 
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TUV Rheinland (India) Pvt.Ltd., Plot No.27B, Electronic City, Phase1, Hosur Road, Bangalore - 560 100 
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TEST RESULTS 
 

 

Discipline:             Mechanical 
Product Group:     Plastic and Plastic Products 
 
 

 
Photograph of sample as in received condition 

 
Test Name:   Vicat Softening Temperature acc. to EN 12608-1: 2016, Annex-A 
 
Test Method:   EN 12608-1:2016, ISO 306:2013 Method B50 
 
Pre- Conditioning:  Specimen conditioned at 23±2°C & 50±5% RH for 88 hours 
 
Test Condition: Heating rate - 50°C/h  
 Force - 50 N 
 Penetration – 1 mm 
   
Requirement:   Min. 75°C (Average) 
 

 

 
Photograph of prepared specimens 
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Observation:    
    

                                                            

          

 
 

 

 

 
Conclusion: Tested sample meet the requirement of client’s specification. 

---- End of Report ---- 

 

 
 

Sl. No. Vicat Softening 
Temperature (VST), °C Average, °C 

1 78.7 

79.1 2 78.4 

3 80.1 
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TUV Rheinland (India) Pvt.Ltd., Plot No.27B, Electronic City, Phase1, Hosur Road, Bangalore - 560 100 
Tel : +91-(0)80 4649 8192 , Annexure-5 of MS-0027418 
 
 

Auftraggeber: 
Client: 

GEALAN PRIVATE LIMITED 
1 st floor, Door No-1-18/HIE/NR-2, Holiday Inn 
Express Suits, Nanakramguda, Gachibowli, Hyderabad, 
Ranga Reddy, Hyderabad 500032, India 

Gegenstand der 
Prüfung: 
Test item: 

GEALAN PRIMA SERIES 60×45MM SLIDER 2 TRACK FRAME PROFILE 

Bezeichnung: 
Identification: - 

Serien-Nr.: 
Serial No./ Document 
Submitted:     

Email  Dated: 14.07.2021 

Wareneingangs-Nr.: 
Receipt No.:  

Order No.: 

21072021 
 

166569052 

Eingangsdatum: 
Date of receipt: 

Testing Period: 

21.07.2021 

21.07.2021 to 26.07.2021 

Prüfort: 
Testing location: 

TÜV Rheinland India Pvt Ltd, Plot No.27B, 2nd cross, Electronic City Phase I 
Industrial Area, Hosur Road, Bangalore - 560 100, Karnataka, India.  

Prüfgrundlage: 
Test specification: 

Customer’s Requirement:  Flexural Modulus of elasticity acc. to  
                                       EN 12608-1: 2016, Annex-A 

Prüfergebnis: 
Test Result: Refer Page No. 2 to 3 

Prüflaboratorium/ Testing Laboratory:  
zusammengestellt/ compiled by: kontrolliert/ checked by: 

 
 

 

27.07.2021                  

Nitin Gate 
Asst. Manager – Polymer Section,  

Material Testing Laboratories,  
Industry Services 

  

27.07.2021 

Ranabir Pal 
Sr. Manager - Polymer Section,  
Material Testing Laboratories,  

Industry Services 

 

       
 Datum 

Date  
Name 
Name  

Unterschrift 
Signature 

 Datum 
Date 

Name 
Name 

Unterschrift 
Signature 

 

Sonstiges/ Other Aspects: Nil 

 
Abkürzungen: ok / P  =  entspricht Prüfgrundlage 
 fail / F  =  entspricht nicht Prüfgrundlage 
 n.a. / N  =  nicht anwendbar 

Abbreviations: ok / P  =  passed 
 fail / F  =  failed 
 n.a. / N  =  not applicable 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht 
auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prüfzeichens. 
This test report relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be 
duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products. Sampling not done 
by TUVRI. Test item submitted by client. Sampling not done by TUVRI. Decision rule will be applied at 95% confidence level of 
measurement uncertainty with coverage factor k=2 while stating the conformity if applicable. 
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TUV Rheinland (India) Pvt.Ltd., Plot No.27B, Electronic City, Phase1, Hosur Road, Bangalore - 560 100 
Tel : +91-(0)80 4649 8192 , Annexure-5 of MS-0027418 
 
 

TEST RESULTS 
 

Discipline:             Mechanical 
Product Group:     Plastic and Plastic Products 

 
 

  

 
Photograph of sample as in received condition 

 
Test Name:   Flexural Modulus of elasticity acc. to EN 12608-1: 2016, Annex-A 
 
Test Method:   EN 12608-1:2016, ISO 178:2019 Method A 
 
Pre- Conditioning:  Specimen conditioned at 23±2°C & 50±5% RH for 88 hours 
 
Test Condition:  Test Speed: 2 mm/min 
 
Requirement:   Flexural modulus: Min. 2200 N/mm2 (Average) 
 
 

 
Photograph of prepared specimens 
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Observation: 
 

Specimen No. Flexural Modulus  
of Elasticity, N/mm2 Average, N/mm2 

1 2735 

2907 

2 3026 

3 2988 

4 2909 

5 2878 

     

Conclusion: Tested sample meet the requirement of the client’s specification.  
 
---- End of Report ---- 
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Issued To: 
 
 
 
 
 
 
 
 
 
Sample Description : SLIDING FRAME 2 TRACK 60 MM SERIES 
Sample Received Date : 10-07-2021    
Sample Drawn By           : Client 
Specification                : BS 476: Part-7:1997 & BS 476: Part 5:1979 
Test Requested : Fire Resistance & Ignitability Test                                                                      
Test Method : BS 476-Part-7:1997 & BS 476-Part-5:1979.  
Test Result : Refer to Attached Pages.                                                                                                                                                                                             
 
 

SAMPLE PICTURE 

 

  

M/s GEALAN PVT. LTD. 
1ST FLOOR, DOOR NO. - 1-18/HIE/NE-2, HOLIDAY INN EXPRESS 
SUITS, NANAKRAMGUDA, GACHIBOWLI, RANGA REDDY 
TELANGANA - 50032 
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I. FIRE TEST (as per Std. BS 476-part-7:1997) 
               
Fire Resistance                                                            Test Performed on : 12-07-2021 to 15-07-2021 
  
Sample Description: 
 
Product:             uPVC Profile (Sliding Frame 2 Track 60mm Series)  
 
Specification:    - - 
 
Sample Quantity:   02 
 
Sample ID:     2107100075 
 
Date of sample received:  10.07.2021 
 
Date of Test Performed:  12.07.2021 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
“This test report is for the exclusive use of Atmy clients and is provided pursuant to the agreement between Atmy and 
its client. The laboratory will not be liable to any party, other than to the clients with the agreement, for any loss, 
expense or damage occasioned by the use of this report. Total liability of laboratory is limited to the invoiced amount 
only. This report cannot be used as evidence in a court of law without the written approval of Atmy”. 
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1.0 SUMMARY 
 
The objective of test was to determine of surface spread flame classification of the product 

“uPVC profile” in accordance with BS 476 Part – 7:1997. The test was performed in accordance 

with the procedures specified in the standard (BS 476 Part-7:1997) and the specimens were 

tested in the form of a composite. Test result of the product depicted that the sample tested has 

“Class -1” surface spread of flame in accordance with the class specified in the standard. The 

detailed results are summarized in the table-1. 

 
 
 
 
 
 
 
Remarks: 
The test results relate only to the behavior of the test specimens of the product under the particular 

conditions of test; they are not intended to be the sole criterion for assessing the potential fire Hazard of 

the product in use. 
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2.0 TEST DETAILS  
 
 
 
 
2.1  Conditioning of Specimen: 
 
Prior to the test, the specimens were prepared and conditioned in accordance with standard at a 

temperature 23 ± 2°C and relative humidity of 50 ± 5%. 

 
 
2.2 Form in which the specimens were tested:    Composite 
 
 

2.3 Exposed faces:   

The one face of the specimens was exposed to the heating conditions of the test. 
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3.0 TEST RESULTS 
 
3.1 The test results for individual samples are given in Table-1 below: 

 
Table -1 

Specimen No. 
 

1 2 3 4 5 6 

Spread of flame at first 
1.5 minutes (mm) 

 

55 58 55 57 54 57 

Distance (mm) 
 

Time of spread of flame to indicated distance (minutes : seconds) 

75 
165 
190 
215 
240 
265 
290 
375 
455 
500 
525 
600 
675 
710 
750 
785 
825 

 

 
Time of maximum 
spread of flame 

(minutes, seconds) 
 

 
 

01:02 

 

 

01:02 

 

 

01:03 

 

 

01:03 

 

 

01:02 

 

 

01:02 

 
Distance of  maximum 
spread of flame (mm) 

 

69 69 70 70 70 69 

Comments 
 

None 
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4.0 CLASSIFICATION CRITERIA 
 
 
4.1 Classification of Surface spread of flame 
 
Classification Spread of flame at 1.5 min. Final spread of flame 
 Limit (mm) Limit for one 

specimen in 
sample (mm) 

Limit (mm) Limit for one 
specimen in 
sample (mm) 

Class 1 165 165 + 25 165 165 + 25 
Class 2 215 215 + 25 455 455 + 45 
Class 3 265 265 + 25 710 710 + 75 
Class 4 Exceeding  the limits for class 3 

 
 
 
 
5.0 CONCLUSION: 
 
In accordance with the class definitions specified in the standard, the test results shows that the 
sample tested has  “Class -1”  surface spread of flame. 
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II. IGNITABILITY TEST (as per Std. BS 476:part 5:1979) 
               
Ignitability Test                                                                     Test Performed on : 02-08-2021 to 05-08-2021 
  
SAMPLE DESCRIPTION: 
 
Product:             uPVC Profile (Sliding Frame 2 Track 60mm Series)  
 
Specification:    - - 
 
Sample Quantity:   02 
 
Sample ID:     2107100075 
 
Date of sample received:  10.07.2021 
 
Date of Test Performed:  05.08.2021 
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TEST PURPOSE: 
 
 

To determine the ignitability characteristics of the exposed surface of essentially flat, rigid or  

semi-rigid building materials, UPVC profile or composites, when tested in the vertical position to the 

specified in British Standard 476: Part 5:1979 “Method of test for ignitability”. 

 
 
 
 
 
TEST CONDITIONING:  
 
 
 
Three specimens were conditioned for 48 hours at temp.23±2⁰C and relative humidity 50±5%. 
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OBSERVATION: 
 
 
 

 
Description 

 
Specimens 

 

 
Requirement 

 
Conformity 

 
1 

 
2 

 
3 

 
1.Time of flaming removal 
of test flame 

 
0 

 
0 

 
0 

 
Not more than 10 sec. 

 
Yes 

 
2. Burning of the test 
specimen extending to the 
edges 

 
No 

 
No 

 
No 

 
Do not extent to any edge 
during flame application or 
within 10 sec period after 
removal of the test flame. 

 
      Yes 
 

 
 
 
 
REMARKS: The above sample conforms to as per BS 476: Part 5: 1979 with respect to above test. 
 
 
 

       --------------End of Report------------------  
  

 

  
  D. Kumar 
  QUALITY MANAGER 
  _____________________ 
  Authorised Signatory 
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Issued To: 
 
 
 
 
 
 
 
 
 
Sample Description : SLIDING FRAME 2 TRACK 60 MM SERIES 
Sample Received Date : 10-07-2021 
Sample Drawn By           : Client 
Specification                : -- 
Test Requested : RoHS 2.0 (Pb,Cd,Hg,Cr6,PBB,PBDE,Phthalates) 
Test Method : Refer to Attached Pages. 
Test Result : Refer to Attached Pages.                                                                                                                                                                                             
 
 

SAMPLE PICTURE 

 

  

M/s GEALAN PVT. LTD. 
1ST FLOOR, DOOR NO. - 1-18/HIE/NE-2, HOLIDAY INN EXPRESS 
SUITS, NANAKRAMGUDA, GACHIBOWLI, RANGA REDDY 
TELANGANA - 50032 
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I. Chemical 
              1. 
RoHS 2.0 (Pb,Cd,Hg,Cr6,PBB,PBDE,Phthalates)                 Test performed on : 13-07-2021 to 15-07-2021 

TEST PARAMETER TEST METHOD MDL 
(mg/kg) 

RESULTS 
(mg/kg) 

LIMIT 
(mg/kg) 

Lead (as Pb) 
(CAS No. 7439-92-1) 

IEC 62321-5:2013, 1.0 ND Max 1000.0 

Cadmium (as Cd) 
(CAS No. 7440-43-09) 

IEC 62321-5:2013, 1.0 ND Max 100.0 

Mercury (as Hg) 
(CAS No. 7439-97-6) 

IEC 62321-4:2013 2.0 ND Max 1000.0 

Hexa Chromium (as Cr+6) 
(CAS No. 10588-01-9) 

IEC 62321-7-2:2017 1.0 ND Max 1000.0 

Sum of PBBs (Mono to Deca)    Max 1000.0 

Monobromobiphenyl 
(CAS No. 92-52-4) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Dibromobiphenyl 
(CAS No. 92-86-4) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Tribromobiphenyl 
(CAS No. 59080-34-1) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Tetrabromobiphenyl 
(CAS No. 40088-45-7) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Pentabromobiphenyl 
(CAS No. 56307-79-0) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Hexabromobiphenyl 
(CAS No. 59080-40-9) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Heptabromobiphenyl 
(CAS No. 35194-78-6) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Octabromobiphenyl 
(CAS No. 6188-13-9) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Nonabromobiphenyl 
(CAS No. 27753-52-2) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Decabromobiphenyl 
(CAS No. 13654-09-6) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  
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TEST PARAMETER TEST METHOD MDL 
(mg/kg) 

RESULTS 
(mg/kg) 

LIMIT 
(mg/kg) 

Sum of PBDEs (Mono to Deca)    Max 1000.0 

Monobromodiphenyl ether 
(CAS No. 101-55-3) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Dibromodiphenyl ether 
(CAS No. 205047-7) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Tribromodiphenyl ether 
(CAS No. 49690-94-0) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Tetrabromodiphenyl ether 
(CAS No. 40088-47-9) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Pentabromodiphenyl ether 
(CAS No. 32534-81-9) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Hexabromodiphenyl ether 
(CAS No. 36483-60-0) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Heptabromodiphenyl ether 
(CAS No. 68928-80-3) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Octabromodiphenyl ether 
(CAS No. 32536-52-0) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Nonabromodiphenyl ether 
(CAS No. 63936-56-1) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  

Decabromodiphenyl ether 
(CAS No. 1163-19-5) 

IEC 62321-6:2015 test 
performed by GC-MS 

5.0 ND  
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TEST PARAMETER TEST METHOD MDL 
(mg/kg) 

RESULTS 
(mg/kg) 

LIMIT 
(mg/kg) 

Phthalates     

Di-ethylhexlphthalate (DEHP) 
(CAS No. 117-81-7) 

IEC 62321-8:2017 test 
performed by GC-MS 

30.0 ND Max 1000.0 

Benzylbutylphthalate (BBP) 
(CAS No. 85-68-7) 

IEC 62321-8:2017 test 
performed by GC-MS 

30.0 ND Max 1000.0 

Dibutylphthalate (DBP) 
(CAS No. 84-74-2) 

IEC 62321-8:2017 test 
performed by GC-MS 

30.0 ND Max 1000.0 

Di-isobutylphthalate (DIBP) 
(CAS No. 84-69-5) 

IEC 62321-8:2017 test 
performed by GC-MS 

30.0 ND Max 1000.0 

  
Note: 

1. The maximum permissible limits are quoted from the European Parliament and Council Directive 2005/84/EC(amending 
Directive 2015/863 amending annex. II to Directive 2011/65/EU). 

2. MDL = Method detection limits 
3. N.D.= Not detected at the detection limits. 
4. mg/kg = ppm (parts per million); 0.1wt% = 1000ppm 
5. Lead content more than 85% in its alloys (Tin-Lead solder alloys) are exempted as per directives 2002/95/EC, Annexure 

article-7. 
 

       --------------End of Report------------------  
  

 

  
  P.N.Rao 
  SR. ANALYST 
  _____________________ 
  Authorised Signatory 
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Task and object of investigation 

The client provided a total of one specimen for the weather fastness test. Table 1 lists the desig-
nations of the specimens. 
Table 1: Designations of the samples 

No. Product type  Product no.. Designation  Batch no. 

1 PVC-U Profile 2105-1102 Prima sliding sash 2011213 

The weather fastness test is carried out according to DIN EN 513:2019-03 [1] / DIN EN 12608-
1:2020-11 [2], climate zone S for a weathering period of 10,101 h.  
To evaluate the aging behavior of the specimens, a color measurement is performed every  
1,000 h by using DIN EN ISO/CIE 11664-4:2020-03 [3] and a comparison against a reference - non-
weathered test specimen – in accordance with DIN ISO 4582:2019-03 [4] by determining the fast-
ness number using the nine-step gray scale in accordance with DIN EN 20105-A02:1994-10 [5]. 
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Experimental 
Weathering parameters 

Table 2: Conditions for weathering test according to DIN EN 513:2019-03/DIN EN 12608-1:2020-11, climate zone (S) 

Type of weathering device Q-Sun Xe-2-HS, rotating specimen rack,  
synchronous run 

Service and calibration (manufacturer) 2021-10-20, 2023-01-18 

Light source Xenon arc lamp, silica glass 

Filter Daylight-Q, daylight filter 

Broadband irradiance 300–400 nm 

Irradiance (300–800 nm) E (550 ± 55) W·m-² 

Irradiance (300–400 nm) E (60 ± 2) W·m-² 

Radiometer UC20/TUV calibration-radiometer 

Calibration date UC20/TUV 2021-10-15, 2022-10-14 

Surface temperature sensor Black-standard thermometer BST 

Specified value black-standard temperature (65 ± 3) °C 

Reference Black-standard thermometer UC202/IBP calibration-radiometer 

Calibration date UC202/IBP 2021-10-22, 2022-10-13 

Surface temperature sensor White-standard thermometer WST 

Specified value white-standard temperature 45–50 °C 

Specified chamber temperature (30 ± 3) °C 

Specified value relative-humidity U (65 ± 10) % 

Exposure time 114 min 

Spray cycle 6 min 

Spraying Exposed surface  

Mounting of the test specimens Specimen holders 

Start of the weathering 2021-12-12 

Ende of the weathering (calculated) 2023-02-06 

Interruption of the test (≥ 72 h) none 

Lamp replacement  

Number 6 

Dates 2022-02-07, 2022-04-11, 2022-06-14,  
2022-08-25, 2022-11-05, 2023-01-14 

Total exposure time 10,101 h 

Total irradiance (300–800 nm) H 20 GJ·m-2 
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Color measurement 

The test conditions for evaluating color change according to the standard DIN EN ISO/CIE 11664-
4:2020-03 [3] are listed in Table 3. 

Table 3: Test conditions for determining the color/color change according to DIN EN ISO/CIE 11664-4:2020-03 

Equipment Konica Minolta CM-36dG Spectrophotometer 

Calibration by manufacture 2021-09-23, 2022-11-10 

Colour space CIELAB L*a*b* 

Observer 10° 

CIE Illuminant D65 (6504 K) 

Geometry di:8°  – specular included 

Spectral Range 360 to 740 nm 

Wavelength Interval  10 nm  

Apertures LAV – 25.4 mm  

Material 2105-1102 

Preconditioning of material – Initial state: 16 h at 23 °C and 50 % relative humidity 
– Weathering, every 1,000 h 

Specimen geometry – Plate, 45 mm x 89 mm (Width x Length)  

Tester Dr. Schoßig 
 
For the determination of the color distance a comparison of the reference sample (standard) and 
the samples for testing will be done. Within the scope of this test report, the color distances Δ𝐸𝐸ab∗  
according to CIELAB 1976 and additionally according to ISO/CIE 11664-6:2014-02 CIEDE2000 
(∆𝐸𝐸00) [6] are used to evaluate the change in color. The nomenclature can be found in Table 4. 

Table 4: Nomenclature according to DIN EN ISO/CIE 11664-4:2020-03 

Symbols Designation 

L*	 CIELAB-Lightness 

a*	 CIELAB-Coordinate  

+a*	 Red 

–a*	 Green 

b*	 CIELAB-Coordinate 

+b*	 Yellow 

–b*	 Blue 

Δ𝐸𝐸 = ∆𝐸𝐸%&∗  a,	b Color difference CIE 1976 

∆𝐸𝐸'' Color difference according to [6] 
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The CM-36DG spectrophotometer (FA. KONICA MINOLTA, INC) with CM-S100W SPECTRA MAGIC 
NX PRO software was used for the color measurements from a weathering duration of 1,000 h. 
The spectrophotometer was used to measure the color of the test specimens. The color measure-
ments on the test specimens were performed with the largest aperture with a diameter of 25.4 
mm (A = 506.7 mm2) at three different locations with three measurements each, and the evalua-
tion software gives the averaged values as the result. 

Evaluation of the color fastness with the gray scale 

The evaluation of the change of color according to DIN EN 20105-A02:1994-10 was carried out in 
the light chamber LED Color Viewing Light M 2.0 Hybrid of the company JUST NORMLICHT GMBH 
(Weilheim/ Teck, Germany). The irradiation is performed by the LED lamps located in the ceiling 
of the light chamber. The specimens to be evaluated are placed in the center of the chamber on a 
45 ° specimen stand. In the following Table 5 are the test parameters. 

Table 5: Test conditions for determining the color change according to DIN EN 20105-A02:1994-10 

Equipment LED Color Viewing Light M 2.0 Hybrid 

Illuminated Area 65 mm x 38 mm x 36 mm (Width x Height x Length) 

CIE Illuminant  D65 

Light source LED 

Color temperature Set / Current D65 – 6500 K / 6569 K 

Gray scale  DIN EN 20105-A02:1994-10, including half steps 

Date of first use 2021-02-11 (VI / 2182) 
2022-02-25 (VQ / 2182) 

Batch / Certificate of Conformity VI / 2182  
VQ / 2182 

Material 2105-1102 

Preconditioning of material – Initial state:  
 16 h at 23 °C und 50 % relative humidity 
– Weathering: 
 every 1,000 h 
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Results 

Colorimetric evaluation and color fastness 

The results of the color measurement of the initial state are shown in Table 6 and the color 
changes due to artificial weathering are listed in Table 7. 

Table 6: Color coordinates of the initial state 

Designation 
Color coordinates 

L*	 a*	 b*	
2105-1102 95.15 -0.79 -0.41 

 

Table 7: Color change and indication of fastness number 

Time of ex-
posure 

Dose of irra-
diation Color coordinates Total color dis-

tance 
Fastness 
number 

(h) (GJ m-2) ∆𝑳𝑳∗	 ∆𝒂𝒂∗	 ∆𝒃𝒃∗	 ∆𝑬𝑬𝒂𝒂𝒂𝒂∗   

1,000 2.10 0.49 -0.08 1.03 1.14 4–5 

2,000 4.01 0.75 0.04 0.47 0.88 4–5 

3,000 6.05 0.64 0.03 0.38 0.74 4–5 

4,000 8.04 0.62 0.00 0.41 0.74 5 

5,000 9.94 0.65 -0.01 0.47 0.80 4–5 

6,061 12,01 0.73 -0.03 0.55 0.91 4–5 

7,000 14.04 0.79 -0.04 0.58 0.98 5 

8,000 15.94 0.84 -0.05 0.68 1.07 4–5 W 

9,000 18.56 0.91 -0.03 0.68 1.14 4–5 W 

10,101 20.35 1.00 -0.04 0.77 1.26 4 Str, Br 

Abbreviations of qualitative terms (Table 2, ISO 105-A02:1993-09) 
Bl Bluer   W Weaker 
G Greener  Str Stronger 
R Redder   D Duller 
Y Yellower  Br Brighter 
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