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ENVIRONMENTAL TESTING 
OF 

METRIC CABLE GLANDS 

 
 

SUMMARY 
The Metric Cable Glands were tested to determine if they met the requirements of BS EN 
50262:1999, Metric Cable Glands for Electrical Installations. 
The specimens met the requirements of the tests, where levels are specified. 
The results obtained from all the tests are given in the section5 of this report. 
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1 INTRODUCTION  
 

The object of these tests was to demonstrate that the test specimens met the requirements of BS EN 
50262:1999, Metric Cable Glands for Electrical Installations. 

 
 
 
2 SPECIMEN 
 

Part Name:  Metric Cable Glands    
Size: M16 M16 M20 M20 M20 M25 M25 
Cable Range: 3-7mm 5-10mm 4-9mm 6-12mm 10-14mm 9-14mm 13-18mm
Cape Stores No: 17403 17404 17405 17406 17407 17408 17409 
        

Three samples of the M16, 3-7mm range and M25, 13-18mm range Glands and one sample of each of 
the other Glands were subjected to each test.  

 
 
3 SPECIFICATION 
 

All testing was carried out in accordance with BS EN 50262:1999 Sections 5, 7, 8, 9.1, 9.4, 9.5, 10.3, 
and 12.1 
For the purposes of this testing the Cable Glands were classified as: 
Non-metalic  cable glands without cable anchorage with insulating characteristics. 
 

3.1 Cable Retention Test 
 
Tested in accordance with BS EN 50262:1999 Sections 5 and 9.1. 
 

3.2 Resistance to Impact Test 
 
Tested in accordance with BS EN 50262:1999 Sections 5 and 9.4. 
 

3.3 Excess Tightening Test 
 
Tested in accordance with BS EN 50262:1999 Sections 5 and 9.5. 
 

3.4 Insulation Resistance Test 
 
Tested in accordance with BS EN 50262:1999 Sections 5 and 10.3. 
 

3.5 Ingress Protection Test 
 
Tested in accordance with BS EN 50262:1999 Section 12, to an IP characteristic 68. 
 

3.6 Resistance to abnormal heat 
 
This test was carried out by Warrington Fire Research and their report is included in appendix A. 
 
 

4 PROCEDURE 
 
4.1 Preconditioning 

 
The specimens were placed in a temperature chamber and conditioned for 168 hours at 85ºC. They 
were then removed from the chamber and allowed to remain at laboratory ambient temperature for at 
least 24 hours before being placed in a humidity chamber and conditioned to 20ºC and 50%rh for a 
period of 24 hours.  
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4.2 Visual Inspection 

 
The specimens were inspected and assessed in accordance with Sections 7 and 8 of 
BS EN 50262:1999 for Marking and Construction.  
 
 

4.3 Cable Retention 
 
A test mandrel with an outside diameter equal to the smallest specified cable diameter was inserted 
into each specimen, and the gland tightened to the specified tightening torque. The test mandrels 
consisted of a circular steel rod with a rubber sleeve over the outside, except for the two smallest sizes 
which were round wooden rods. The test mandrel was marked to identify its axial position in the 
specimen, and then loaded axially with the specified force for a period of 5 minutes. After the test 
period the mandrel was checked and any axial movement recorded.  

 
 

4.4 Resistance to Impact Test  
 

Each specimen was fitted with a test mandrel, as for the previous test, they were then cooled to -20ºC 
and allowed to stabilise overnight. Each specimen inturn was then removed from the chamber, 
secured into a support plate, so the test mandrel was horizontal, and an impact mass with a 
hemispherical end of 25mm diameter allowed to strike the closing nut close as close as possible to the 
centre of the topmost flat. The specimen was removed from the support plate, inspected for damage, 
and then returned to the test chamber to recondition at -20ºC. 
Once all the specimens had been tested at the lowest impact energy they were all tested with the next 
impact energy level. This was repeated until they had been tested with the maximum energy impact, or 
the specimen showed signs of damage or failure. 
The details of the impact energy levels are given in Table 3. 

 
 
4.5 Excess Tightening Test 
 

A test mandrel with an outside diameter equal to the largest specified cable diameter was inserted into 
each specimen. The gland was then tightened to the 1.5 times the manufacturers specified torque. The 
specimen was then dismantled and examined for signs of damage. 

 The torque values specified were M16 – 8Nm, M20 – 10Nm, M25 – 12Nm 
 
 
4.6 Insulation Resistance Test 
 

The specimens were placed in a humidity cabinet and conditioned at 25ºC. Once stabilised, the 
relative humidity was increased to 93%. The specimens remained at these conditions for a minimum of 
120 hours. The specimens were then removed from the chamber in turn, a short insulated plug fitted 
into the sealing part of the specimen and a conductive plate secured to the threaded end. The 
specimen was then filled with copper powder and buried in a container of copper powder up to the 
conductive plate. Two probes from an insulation tester were then inserted, one in the centre of the 
specimen and the other into the copper powder surrounding the specimen. The insulation resistance 
between the two probes was then measured at a potential of 500 volts.  

 This was repeated for all specimens. 
 
 
4.7 Ingress Protection Test  
 

The samples previously subjected to the Excessive Tightening test were subjected to the Ingress 
Protection test in accordance with BS EN 60529 IP68. 
The specimens were screwed into the walls of a steel pressure vessel, from the outside, using the 
sealing washers provided. The specimens were fitted with blanking plugs machined to the diameter of 
the maximum size cable specified for the gland, and tightened to the manufacturers maximum torque 
value. 
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The vessel with specimens attached was then placed within the dust chamber and the pressure vessel 
evacuated to 2 kPa and subjected to the dust environment for a period of 8 hours. 
 
After the dust test was completed the end faces of the pressure vessel were removed and replaced the 
other way around, so that the specimens were within the vessel. The vessel was filled with water and 
pressurised to 4 bar (equivalent to an immersion depth of approximately 40.8m). This was maintained 
for a period of 7 days, during which time the specimens were observed for signs of leakage. 

 
 
 
 
5 RESULTS 
 
 
5.1 Visual Inspection 

 
The specimens met the requirements of Sections 7 and 8 of BS EN 50262:1999 for Marking and 
Construction when inspected. The identification markings remained visible and legible after rubbing 
with cloth soaked in water, and then again when soaked with commercial grade unleaded petroleum 
spirit.  

 
 
5.2 Cable Retention 

 
The results of this test are given in Table 3. No mandrel movement was observed after the test period 
on any specimen. 
 

 
5.3 Resistance to Impact Test  
 

The results of the testing are given in Table 4. One of the M16, 3-7mm Cable Range specimens 
survived an impact of 20J (Category 8) all other samples failed at levels between 4J (Category 5) and 
20J (Category 8). 

 
 
5.4 Excess Tightening Test 
 

All specimens passed the excess tightening test without thread failure or any other signs of damage or 
degradation.  
The torque applied to the specimens was: 
M16 specimens 12Nm, M20 specimens 15Nm, M25 specimens 18Nm. 

 
 
5.5 Insulation Resistance Test 
 

All specimens exceeded the required minimum insulation value of 5 MΩ, and the results are given in 
Table 5  

 
 
5.6 Ingress Protection Test  
 

The specimens were tested to the requirements of IP 6X, and then visually inspected, no signs of dust 
was evident within the vacuum vessel they were secured in, therefore they met the requirements of IP 
6X. 
The specimens were then tested to the requirements of IP X8, at a pressure of 4 bar for a period of 7 
days, and when visually inspected, no visible signs of water was evident around the specimens 
throughout this period, therefore they met the requirements of IP X8. 
The specimens can therefore be given the rating IP68 
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5.7 Resistance to Abnormal Heat 
‘Not UKAS Accredited’ 
 
This test was carried out by Warrington Fire Research and their report Nos. 138350 to 138353 are 
included in appendix A of this report. 

 
 
 
6 QUALITY ASSURANCE 
 
 
6.1 Quality Management System 

 
The quality management system for the Test Laboratory is accredited by the United Kingdom 
Accreditation Service and is known as UKAS Testing Laboratory No 0026. 
 
The quality management system has been approved against the international quality standard ISO 
9001 by ASTA Certification Services.  ASTA Certificate No 12689 refers. 
 
The Civil Aviation Authority has approved the quality management system in accordance with British 
Civil Airworthiness Requirements (BCAR), Chapter A8-6 and Chapter A8-8, CAA Approval Categories 
B4 and E2. 
 
Tests marked ‘Not UKAS Accredited’ in this report are not included in the UKAS accreditation schedule 
for our Laboratory.  Opinions and interpretations expressed herein are outside the scope of UKAS 
accreditation. 
 
 
 

7 EQUIPMENT AND INSTRUMENTATION 
 
 
7.1 Traceability 
 

All equipment has been calibrated as required using standards traceable to National or International 
standards, in accordance with the requirements of BS EN 30012-1/ISO 10012-1/BS 5781.  Traceability 
is established through UKAS accredited calibration laboratories. 
 
The test equipment and instrumentation used for each test are detailed in the tables below.  
 
Each item of calibrated equipment and instrumentation was used within its valid calibration period. 
 
 

7.2 Uncertainty of Measurement 
 
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor 
k=2, providing a level of confidence of approximately 95%. The uncertainty evaluation has been 
carried out in accordance with UKAS requirements.  

 
 

   
Pressure : +/- 0.5% 
Time : +/- 0.6% 
Temperature : +/- 0.75ºC 
Mass : +/- 2.0% 
Insulation : +/- 10% 
Humidity : +/- 4.8% 
 :  

 
Uncertainty of Measurement  Table 1 
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Description Manufacturer QA 
Number 

Calibration 
Due Date 

Climatic Chamber Thermotron 1714 13.01.04 

Chart Recorder Yokogawa 118 22.05.04 

Platinum Resistance Thermometer Sensing Devices 
Limited 5018 07.01.04 

Platinum Resistance Thermometer Sensing Devices 
Limited 3009 25.11.04 

Weigh Scales Snowrex 2179 20.10.04 

Force Meter Salter 25A 24.10.04 

Insulation Meter Level 320 10.10.04 

IP Dust Chamber Cape 717 N/A 

10 bar Pressure Transducer Druck 2275 18.09.04 

Digital Pressure Display Cape 2273 18.09.04 

Humidity Chamber Thermotron 37 28.02.04 

Chart Recorder Yokogawa 1919 21.11.04 

Aspirated Wick Cape 2664 21.05.04 

 
Test Equipment and Instrumentation Table 2 
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Specimen Mandrel Size Load applied to 
mandrel 

Movement of Mandrel 
after 5 minutes 

M16     3-7mm Cable 3mm 5N No Movement 

M16     3-7mm Cable 3mm 5N No Movement 

M16     3-7mm Cable 3mm 5N No Movement 

M16     5-10mm Cable 5mm 10N No Movement 

M20     4-9mm Cable 4mm 5N No Movement 

M20     6-12mm Cable 6mm 10N No Movement 

M20    10-14mm Cable 10mm 15N No Movement 

M25    9-14mm Cable 9mm 15N No Movement 

M25    13-18mm Cable 13mm 20N No Movement 

M25    13-18mm Cable 13mm 20N No Movement 

M25    13-18mm Cable 13mm 20N No Movement 

 
Results of Cable Retention Test Table 3 

 
 
 
 

Specimen 
Impact energy 

without failure J 
(Category) 

Impact energy 
causing failure J 

(Category) 
Mode of failure 

M16     3-7mm Cable 4J  (Category 5) 7J  (Category 6) Broke through body on 
gland nut side of flange 

M16     3-7mm Cable 4J  (Category 5) 7J  (Category 6) Broke through M16 
thread 

M16     3-7mm Cable 20J  (Category 8)  No failure 

M16     5-10mm Cable 4J  (Category 5) 7J  (Category 6) Broke through body on 
gland nut side of flange 

M20     4-9mm Cable 2J  (Category 4) 4J  (Category 5) Broke through M20 
thread 

M20     6-12mm Cable 7J  (Category 6) 10J  (Category 7) M20 thread pulled 
through nut 

M20    10-14mm Cable 4J  (Category 5) 7J  (Category 6) Broke through M20 
thread 

M25    9-14mm Cable 4J  (Category 5) 7J  (Category 6) Broke through M25 
thread 

M25    13-18mm Cable 7J  (Category 6) 10J  (Category 7) Axial split along body 
thread at gland nut  

M25    13-18mm Cable 7J  (Category 6) 10J  (Category 7) M25 thread pulled 
through nut 

M25    13-18mm Cable 10J  (Category 7) 20J  (Category 8) Gland body shattered 

 
Results of Impact Test Table 4 
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Specimen Insulation Resistance 
at 500 volts 

M16     3-7mm Cable 1.1 GΩ 

M16     3-7mm Cable 1.3 GΩ 

M16     3-7mm Cable 2.1 GΩ 

M16     5-10mm Cable 1.0 GΩ 

M20     4-9mm Cable 1.4 GΩ 

M20     6-12mm Cable 1.8 GΩ 

M20    10-14mm Cable 2.2 GΩ 

M25    9-14mm Cable 4.0 GΩ 

M25    13-18mm Cable 1.5 GΩ 

M25    13-18mm Cable 2.3 GΩ 

M25    13-18mm Cable 2.4 GΩ 

 
 

Results of Insulation Resistance Test Table 5 
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