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Summary 

RWE Eurotest GmbH performed a type test belonging to function LMP/LI on the two-

component resin, type EG, made by Cellpack GmbH Electrical Products according to  

HD 631.1 S2:2007-12.  

 

The two-component Polyurethane based resin, type EG, made by Cellpack GmbH Electrical 

Products has passed the type test belonging to function LMP/LI according to HD 631.1 

S2:2007-12. 

The resin also meets the demands for characteristics 

 curing at low temperature (LT) and 
 curing at low temperature (HT). 

 

For the fingerprint the values for the original lot of compound are determined. 
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Annex: 

01: Temperature-time diagram of the 300 ml test portions 

and physical structure after curing under water  (1 page) 

02: Diagrams of tensile strength and elongation–  

 Fingerprinting test –resistance to breaking and elongation at break  
 – new resin;  

 Type test –resistance to breaking and elongation at break  
 – new resin (after aging 28d at 23 °C and 50% humidity) 

 Type test –resistance to breaking and elongation at break  
 – after wet aging (28 days at 70 °C under water) (3 pages) 

03: Structure and execution of the tests of volume resistivity  (1 page) 

04: Structure and execution of the tests of dielectric strength (1 page) 

05: Structure and execution of the tests of volume resistivity (1 page) 

06: Data sheet of the manufacturer (2 pages) 

07: Safety data sheet - hardener and resin  (15 pages) 
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1. Applied test regulations 
HD 631.1 S2:2007-12 

 
Electric cables- Accessories – Material characterization –  

Part 1: Fingerprinting and type tests for resinous compounds 
 

2. Technical data of the test object 

Resin type: EG 

Category: LMP/LI  -LT/HT 

 Low voltage compound for mechanical protection and insulation 

that has the characteristics  

cures at low temperature (LT) and  

cures at high temperature (HT) 

Manufacturer: Cellpack GmbH Electrical Products 

Lot No. resin: 00.637.21 

Lot No. hardener: P4DB001011 

Data sheet: Annex 06  

Safety data sheet: Annex 07 
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3. Test and measuring equipment 

Equip.- 
No. 

cal. Equipment Type Manufacturer 

ET-018 * Pendulum impact tester 50101.100/00 Zwick 

ET-019 * Precision balance P6 Sartorius GmbH 

ET-042 * Vacuum gauge Thermovac 
TM21 / TR216 

Leybold Vakuum 
GmbH 

ET-049 * Precision balance L 2200 P Sartorius GmbH 

ET-060 * Standard capacitor CLP 30 Hartmann u. Braun  

ET-066  Connection adapter - Tettex AG Zürich 

ET-106  Impulse generator P 12 SPEZ. Haefely 

ET-107  High voltage transformer WOF Fischer 

ET-113  Variable transformer LT/R Fischer 

ET-326 * Potential transformer VIP 12 B Balteau 

ET-349 * Digital calliper 500-301 Mitutoyo 

ET-430 * Capacitance and tan delta bridge 470 Haefely 

ET-433 * Precision balance BP 210 D SARTORIUS GMBH 

ET-435 * Compression-tensile testing  
machine 

UPM 
145590/00 

Zwick 

ET-447 * Environmental test chamber KWP / 450 / 70 Weiss Umwelttechnik 

ET-473  Density Balance 152/12 Kern 

ET-536 * Flashpoint apparatus Method Cleve-
land 

Herzog 

ET-559 * Heating cabinet FED 115  Binder GmbH 

ET-593 * Heating cabinet (cable) EEDK 76 Binder GmbH 

ET-622 * TRMS multimeter 189 FLUKE 

 ET-626 * Digital calliper CD-15DC Mitutoyo 

ET-627 * Outside micrometer Digimatic (0 - 
25 mm) 

Mitutoyo 

ET-632 * Stopclock 5500 Quantum 

ET-636 * Stopclock 5500 Quantum 

ET-669 * Vacuum drying cabinet VD 23 Binder GmbH 

ET-681 * Brookefield-viscosimeter 390-0100 Thermo Electron 
GmbH 

ET-694 * Stopwatch 5500 Quantum 

ET-697 * Heating cabinet (cable) EEDK 76 BINDER GmbH 
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ET-701 * Digital durometer (Shore A) Modell HDD-1 Hildebrand Prüf-u. 
Meßtechnik 

ET-717 * Global-UV test equipment UV 200 SB Weiss Umwelttechnik 

ET-741 * 600 kV AC voltage test system Obersp.-teil/MC 
2720-4/MU 18 

HIGHVOLT  
Prüftechnik 

ET-805 * Digital Tera and Milliohmeter Milli-TO 3 Fischer Elektronik 
 

*) Measuring equipment is calibrated based on national and international reference standards. 
    Calibration certificates can be inspected on request. 

Table 1: Test and measuring equipment 

 
The measurement uncertainty of the measuring instruments has been calculated and is archived by 
RWE Eurotest. Documents can be inspected on request.  
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4. Tests carried out and results 

Fingerprinting test  

No. Property Test method Units measuring results 

Stage 1 – Individual components prior to mixing 

1 Viscosity at 23 °C (resin) EN ISO 2555  (Spindle R3) mPa·s 908 

Stage 2 – Resinous compound just after mixing (curing stage) 

2 
Pot life  (0.3 l at 23 °C) 

HD 631.1 S2: 2007-12  
clause 7.2 

min 22 

3 Exotherm at 23 °C 

Peak temperature  

Time to peak 

HD 631.1 S2: 2007-12  
clause 7.4.2.3 
 

 

°C  

min 

 

76.3 (Annex 01) 

71 (Annex 01) 

Stage 3 – Cured resinous compound (original) 

4 Density (filled compound) EN ISO 1183-3 g/cm³ 1,13 

5 Impact strength  Only for Epoxy and Acrylic resins 

6 Shore D hardness  EN ISO 868 (6 mm thickness)  50 

7 Tensile strength EN ISO 527 MPa 11.7  (Annex 02) 

8 Elongation at beak EN ISO 527 % 68.2  (Annex 02) 

9 Volume resistivity HD 429  
(explanations see Annex 04) 

ȍācm 2·1014 

Stage 4 – Cured resinous compound after thermal ageing 

10 Weight loss HD 631.1 S2: 2007-12  Annex C % 0.54 

11 Impact strength  Only for Epoxy and Acrylic resins 

Table 2: fingerprinting test (completed) 
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Type test 

No. Property Test method Units Requirements  
LMP/LI 

measurement result 

Stage 1 – Components of the resinous compound (prior to mixing) 

1 Flash point EN ISO 2592 °C  > 55 > 55 passed 

2 Viscosity at 5 °C EN ISO 2555 (spindle R6) mPa·s  100.000 3944 passed 

3 Tendency to crystallization only epoxy resin part A 

Stage 2 – Resinous compound just after mixing (curing stage) 

5 
Pot life  (0.3 l at 5 °C) 

HD 631.1 S2: 2007-12  
clause 7.2 

min < 75 for type LT 
 

53 
 

passed 

 Pot life  (0.3 l at 40 °C)    5 for type HT 
10 

 
passed 

6 Exotherm at 40 °C 

Peak temperature - PUR 

HD 631.1 S2: 2007-12   
clause 7.4.2.3 

 

°C  

 

 120 

 

112  
(after 21 min) 

(Annex 01) 

 

passed 

7 Curing under Water  

- Gas volume 

- Physical structure 

no requirements 

8 Dielectric strength 

- max. 10 min after mixing 

 

EN 60243-1  
(explanations Annex 03) 

 

kV/mm 

 

≥ 0,6 

 

 

12.7  
(average value) 

 

passed 

Table 3: type test (continued) 
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No. Property Test method Units Requirements  
LMP/LI 

measurement  

Stage 3 – Cured resinous compound (original) 

9 Density EN ISO 1183-1 g/cm³ Value to be recorded 1.13 - 

10 Impact strength  
(without notch) 

EN ISO 179 kJ/m² ≥ 6 no measured 
value because 
no cracks of the 
specimen 

passed 

11 Shore D hardness EN ISO 868* 
 

tested at the ends 
of the  
mechanical test 
specimens  
acc. to HD 631.1 
S2: 2007-12 
Annex E 

 Value to be recorded 50 - 

12 Tensile strength  
(28d at room temperature) 

EN ISO 527 MPa Wert erfassen 11.4  (Annex 02) - 

13 Elongation  
(28d at room temperature) 

EN ISO 527 % Wert erfassen 75.4  (Annex 02) - 

14 Volume shrinkage EN ISO 3521 %  6.5 1.4 passed 

15 Dissipation factor  

 - at room temperature 
 - at 80 °C 

no requirements  

16 Dielectric constant 

 - at room temperature 
 - at 80 °C 

no requirements 

17 Volume Resistivity 

 - at room temperature 

  

 - at 80 °C 

HD 429  
(explanations see Annex 04) 

 

ȍ·cm  

 

ȍ·cm 

 

≥ 1011 

 

≥ 109 

 

2·1014  

(average value) 

42·1010  

(average value) 

 

 

passed 

 

passed 

*) after storage for 28 days (23°C / 50 %)  
Table 3: type test (continued) 
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No. Property Test method Units Requirements  
LMP/LI 

measurement result 

Stage 4 – Cured resinous compound after thermal ageing 

Dry ageing: 28 days at 120 °C (vented oven)  

18 Weight loss HD 631.1 S2: 2007-12   
Annex B 

%  5 0,69 passed 

19 Shore D hardness 
(retention/original) 

EN ISO 868 
tested at the ends of the  
mechanical test specimens  
acc. to HD 631.1 S2: 2007-12 
Annex D.2.5 

%  80 90 passed 

20 Impact strength (without 
notch) 

(retention/original) 

EN ISO 179 kJ/m² ≥ 4 no measured 
value because 
no cracks of the 
specimen 

passed 

21 Dielectric strength EN 60243-1  
(explanations see Annex 03) 

kV/mm ≥ 2 20.5 (average value) passed 

Wet ageing: 28 days at 70 °C in water  

22 Shore D hardness 
(retention/original) 

EN ISO 868  
tested at the ends of the  
mechanical test specimens  
 

%  80 124 

 

passed 

23 Tensile strength  
(retention/original) 

Elongation 
(retention/original) 

EN ISO 527 % 
 

% 

≥ 65 
 

≥ 65 

99.9 
(Annex 02) 

89  
(Annex 02) 

passed 
 

passed 

24 Dielectric strength EN 60243-1  
(explanations see Annex 03) 

kV/mm ≥ 2 26.7 (average value) 
 

passed 

Table 3: type test (completed) 
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5. Overall result 

The two-component Polyurethane based resin, type EG, made by Cellpack GmbH Electrical 

Products has passed the type test belonging to function LMP/LI according to HD 631.1 

S2:2007-12. 

The resin also meets the demands for characteristics 

 curing at low temperature (LT) and 
 curing at low temperature (HT). 

 

For the fingerprint the values for the original lot of compound are determined. 

 

 

 

- End of test report - 
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Temperature-time diagram of the 300 ml test portions 

 
Temperature-time diagram of the 300 ml test portions at 23 °C ambi ent temperature. 
 

 
Temperature-time diagram of the 300 ml test portions at 40 °C ambi ent temperature. 
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Fingerprinting – test Diagrams of resistance to breaking and elongation at break –  

new resin  
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Type test – Diagrams of resistance to breaking and elongation at break –  

new resin (aging 28d at 23 °C and 50% humidity) 
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Type test – Diagrams of resistance to breaking and elongation at break – 

after wet aging (28 days at 70 °C under water) 
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Structure and execution of the tests of dielectric strength  

  - just after mixing (curing stage) 

 

HD 631.1S2: 
 2007-12 Tabelle 3 

Test 

 
Nr.: 8 

 
max. 10 minutes after mixing 

table 1: test pretreatments according to HD 631.1S2: 2007-12 

  

The test procedure is described in DIN EN 60243-1 (VDE 0303 Part 21):1999-03, clause 

4.1.9. The diameter (d) of the metal spheres amounts 12.5 mm. The distance (s) between 

the electrodes amounts 1 mm. The electrode arrangement was embedded in a horizontal 

position and filled with the Polyurethane based resin. 

The test voltage was increased with 2000 V/s. 

The dimensions of the vessel amounts 40 mm x 40 mm x 200 mm. 

 

 

Bild 1: principal test arrangement Picture 2: test arrangement for the liquid 

resins  
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Structure and execution of the tests of Volume resistivity 

The test assembly and the dimensions were shown in picture 1. The test assemblies were 

square plates with a side length of 100 mm. For the electrodes material was used metal 

electrodes with semiconducting foam on the surface. The contact plates were fully connected 

with the metal electrodes. The test voltage amounts 500 V, the measuring time 1 minute. The 

measure series were carried out at 20 °C and 80 °C. One measure series comprised three 

specimens.  

 

Graphitelektroden

Prüfling

d1

h

Hochspannungselektrode

g

Schutzelektrode

Messelektrode

 

Picture 1: test assembly of the volume resistivity measuring 

 

 

 

Metal electrodes 

Measuring electrode 
 
Protect electrode 
 
Specimen 
 
High voltage  
electrode 
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Structure and execution of the tests of dielectric strength  

  - Cured resinous compound after thermal ageing 

HD 631.1S2: 
 2007-12 table 3 

Test Test pre-treatments 

no. 21 28 days at 
120 °C 

24 h at ambient temperature 
24 h at 80 °C 
24 h cool phase in exsiccator 
28 days at 120 °C 
8 h cool phase in exsiccator 

no. 24 28 days in 
water at 70 °C 

24 h at ambient temperature 
24 h at 80 °C 
24 h cool phase in exsiccator 
28 days in water at 70 °C 
48 h drying phase at 60 °C 
under vacuum 
24 h drying phase at 80 °C 
under vacuum 
8 h cool phase in exsiccator 

table 1: test pre-treatment’s according to HD 631.1S2: 2007-12 

 

To prepare the specimen for the tests of dielectric strength acc. to No. 21 and No. 24, the 

resin was cast in moulds to get boards with 2 mm thickness. The cured specimens (boards) 

were pre-treated according table 1. One measure series comprised five specimens. The 

specimens (boards) were clamped between the metal spheres (diameter d 20 mm) and 

submerged in a beaker glass filled with insulating oil.  

The test voltage was increased with 2000 V/s. 

 
 

picture 1: principal test arrangement   picture 2: test arrangement (example)  
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Data sheet of the manufacturer 
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Safety data sheet - hardener and resin 
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