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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.

Client: D & B Injection Moulders Ltd
Unit 3
Kiln Hill Industrial Estate
Slaithwaite
Huddersfield
West Yorkshire
HD7 5JS

Date of Specimen Receipt 31 October 2003
Date of Test(s): 14™ November 2003 to 3" March 2004

Date of Report: May 2004

The work that forms the subject of this report was carried out on behalf of D & B Injection Moulders Ltd in accordance with their Order
No. 1155 under the terms of conditions of Cape Engineering UK Limited Works Order No. 31268.
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4.1

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.

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.

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,
22? t:fa-:)urposes of this testing the Cable Glands were classified as:

Non-metalic cable glands without cable anchorage with insulating characteristics.
Cable Retention Test

Tested in accordance with BS EN 50262:1999 Sections 5 and 9.1.

Resistance to Impact Test

Tested in accordance with BS EN 50262:1999 Sections 5 and 9.4.

Excess Tightening Test

Tested in accordance with BS EN 50262:1999 Sections 5 and 9.5.

Insulation Resistance Test

Tested in accordance with BS EN 50262:1999 Sections 5 and 10.3.

Ingress Protection Test

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

Resistance to abnormal heat

This test was carried out by Warrington Fire Research and their report is included in appendix A.

PROCEDURE

Preconditioning

The specimens were placed in a temperature chamber and conditioned for 168 hours at 85°C. 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 20°C and 50%rh for a
period of 24 hours.
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4.2

4.3

4.4

4.5

4.6

4.7

Visual Inspection

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

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.

Resistance to Impact Test

Each specimen was fitted with a test mandrel, as for the previous test, they were then cooled to -20°C
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 -20°C.

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.

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

Insulation Resistance Test

The specimens were placed in a humidity cabinet and conditioned at 25°C. 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.

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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5.2

5.3

5.4

5.5

5.6

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.

RESULTS

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.

Cable Retention

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

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).

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.

Insulation Resistance Test

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

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

6.1

7.1

7.2

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.

QUALITY ASSURANCE

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 1SO
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.

EQUIPMENT AND INSTRUMENTATION

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.

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 : +/- 0.75°C
Mass : +/-2.0%
Insulation : +/- 10%
Humidity : +/- 4.8%
Uncertainty of Measurement Table 1
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Description Manufacturer Nu?nAber Cgﬂgrggén

Climatic Chamber Thermotron 1714 13.01.04
Chart Recorder Yokogawa 118 22.05.04
Platinum Resistance Thermometer Eﬁ:}fg&g Devices 5018 07.01.04
Platinum Resistance Thermometer Eﬁ:}fg&g Devices 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

Page 8 of 11 pages

Table 2



CAPE ENGINEERING UK LIMITED

REPORT No. 2715/04

Specimen Mandrel Size Load applied to | Movement o_f Mandrel
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
Impact energy Impact energy
Specimen without failure J causing failure J Mode of failure
(Category) (Category)
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 :E:g;gh M16
M16  3-7mm Cable 20J (Category 8) No failure
) Broke through body on
M16 5-10mm Cable | 4J (Category 5) 7J (Category 6) gland nut side of flange
M20 4-9mm Cable 2J (Category 4) 4J (Category 5) Broke :E:Z:gh M20
M20 thread pulled
M20 6-12mm Cable | 7J (Category 6) 10J (Category 7) through nut
M20 10-14mm Cable | 4J (Category5) | 7J (Category 6) Broke fhrough M20
M25 9-14mm Cable | 4J (Category 5) 7J (Category 6) Broke :E:g;gh M25
Axial split along body
M25 13-18mm Cable | 7J (Category 6) 10J (Category 7) thread at gland nut
M25 thread pulled
M25 13-18mm Cable | 7J (Category 6) 10J (Category 7) through nut
M25 13-18mm Cable | 10J (Category 7) | 20J (Category 8) Gland body shattered

Results of Impact Test
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Specimen Insulation Resistance
at 500 volts
M16  3-7mm Cable 1.1GQ
M16  3-7mm Cable 1.3 GQ
M16  3-7mm Cable 2.1 GQ
M16 5-10mm Cable 1.0 GQ
M20 4-9mm Cable 1.4 GQ
M20 6-12mm Cable 1.8 GQ
M20 10-14mm Cable 2.2GQ
M25 9-14mm Cable 4.0 GQ
M25 13-18mm Cable 1.5 GQ
M25 13-18mm Cable 23GQ
M25 13-18mm Cable 24 GQ

Results of Insulation Resistance Test
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Copy No Format Company Recipient
1 Paper D & B Injection Moulders Ltd Mr J. Dyson
2 Paper Cape Engineering UK Ltd Archives
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Tast Report
WARRES Mo.138350

BS EM 60685-2-11; 2001
Fire Hazard Tasting
Part 2. Test Mathods
Section 1/Shaet 1
Glow -Wira end —product test and guidance

Sponsored By

0 & B Injection Mouldars Limited
Unit 3 Kiin Hill Industrial Estate
Slaithwaite
Huddersfiald
Wasl Yorkshira
HO7 5J5

arrington

| |
researc

Fing Fizasaech Cenina Lid. Molmeshaid Fosd 'Wamngion Crashire WA 2005
Tl by 4 d ) VEDS G551 BE » Fax: int -+ &4 {7 1025 B466T2 + Aag. Mo, 1247124
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Tast Repor
WARRES Mo. 138350

BS EN 60685-2-11; 2001
Fire Hazard Testing
Part 2. Test Methods
Section 1/5heat 1:
Glow -Wire end =product test and guldancs

Spensored By

D & B Injection Moulders Limited
Unit 3 Kiln HIll Industrial Estate
Slaithwails
Huddarstisld
Waesat Yorkshire
HOT7 5JS

Purposae Of Tast

To evaluate tha performance of a matenal utilising the guidancs and svaluafion critera
specified in BS EN G0ED5-2-11: 2001 “Fire hazard lesting, Part 2. Tes! Methods. Section 11:
Glow-wire end-product test and guidance™ whan it B subjected to tha condifions of e test
spacified in BS EM 60695-2-10: 2001 “Fire hazard tealing, Pard 2. Teat Methods. Section 10.
Glow-wire bast mathods-Gananal,

Scops of Test

BS EN B80696-2-11: 2001 specifies the details of & glow wine test when applied to end products
for fire hazard testing.

For the purposa of his standard, end product masns slacirotechnical squipmen (B s
assamibliss and companents.

if poesibla, the speciman should be a complate egupmont, sub-assemibly of compananl,

If the test cannotl be made oo the complets eguipmant, sub-assambly or component, it i
acoaptable lo!

A) Canta piece containing the par under examinaticn rom it or

B} Cut an aperure in the complaie speciman, sub-assambly or component o aliow access of
the glow- wire, ar

C) Ramove the part undsr examinabon in As enliraty and lest il separaisly.

The iest fesulls maks it possicks to provide & refative comparison of varous slecirotechnical
equipmant, their sub assamblies and components, according 1o fheir ability not o produce
buming or glowing falling paricles thal will ignite materdals or components normally
gurrounding or situaled wndementh the specimen, &nd o limi the propagation of Tame,

The best mathod may not be appropriate for small components with a inear surface dimensicn
lass than 20mm, for which reference may need 1o be made lo other test methods (for exampla,

the neadla flame test).
%
I
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Matarial Sent For Test

The descnption of the materal given below has been prepared from the information provided
by the sponsor of the iest. A values quoted are nominal, unless Iolerances are given.

The spaciman was a cable gland connector (product reference *MNylon Cable Gland
IP62 Range”, colour reference “Red Aal 3020°7) having a wall thickness of 2.5mm, a

g_anumr of 1.13g/em? and was stated by the sponsor to be manufactured from *Nylen

The sponsor further stated that the cable gland connector complied with the
reguiremenis of a V2 rating as defined in LIL94.

The specimens were supplied by the sponsor of the lest. Warrington Fire Ressarch Centre
was not involved in any sedecion or sampling procedure.

Conditioning Of Specimens
The specimens were received an the 8™ March 2004,

Prior to the test the specimens ware conditioned for a period of 24 hours al a temperature of
from between 15°C and 35°C and a relabive humidity of from between 45% and 75%

Date Of Tes!
The tesl was performed on the 187 March 2004.

Test Proceduns

The iest was perdormed in accordance with he requirements of BS EN G0695-2-11: 2001
ulilising the lest procedures specified in BS EM 60685-2-10: 2001 and this report should be
read in conjunciion with those Siandards,

In sccordanca with the standard, wrapping lissus was placed 200mm below the point ol gicw-
wira application.

Test Rasults
A total of thiee specimens were lested and the lollowing cbservalions were recordad:

Where:
i o The duration from the beginning of fip applicaton up to the tma at
which the specimen ar the layer placed balow [ ignites.
s - The duration from tha baginning of fip application up to the ime when
Rames extinguish during or after the period of application.
d The duration of tip application

ringion
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Glow Wire Temparature Obgarvations
550°C  Specimen No 1
Omn application of the glow wire the following observations weare recorded ;

1. The spacimen mefiad in the area of glow wire application. Mo flaming
al the Speciman wis obsarved during e application of the glow wire.

2. Noflaming was observed afier removal of the glow wire.

3. Thare was no igniion of the wrapping tissue placed below the specimen
at any tirme during or athor the tast.

As aresult L = Mot applicable (noignition)
Lu= Mot applicabla [no Ignition)
t,= 3sec

B50°C  Specimen No 2
On applicalion of the glow wire the following cbservations wera recorded :

1, The specimen meliad in the area of glow wire application. ko flaming
of the spaciman was observed duning the application of the glow wira.

2. No faming was cbsenied afler removal of the glow wine.

4. Thens was no ignition of the wrapping fissus placed below the specimen
&t any time during or after tha lasl

As o result § = Mot applicable (no ignition)
te= Mol applicable (no ignilion)
ty= d0sec

750°C  Specimen No 3
Cn application of the glow wire the fallowing observations were recorded:

1. The specimen maelted in the area of glow wire application. Flaming of
the speciman was chsensed during the application of the glow wire.

2. Flaming was cbsarved after removal of the glow wire for a maximum
penod of 50 seconds.

3. Thare was no ignition of the wrapping tssue placed below the spacimen
al any lirme during ar after the teat.

Asa masult L =1 secand
fe= 120 saconda
i, = 30 seconds

The lest rasults relate only lo the behaviour of the spacimens
parficular conditions of test; they are not intended o the sole critenon for assessing the
potenftial smoke hazard of tha produect In wa.

The lest results relate only ko the specimens of the product in the form in which they wers
tested. Small diflerences in the composition or thickness of the product may ssgnificantly afect
the perormance during the test and will therefore invalidata the lest resulls. It ks the
responsibiiity of the supplier of the product o ensune thal Bhe product which is
idanfical with the specimens which wans tesiod

rrington
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Ewalyalion of Test Resulis

BS EN 60605-2-11: 2001 specifies that, unéeas ofhamwiss spediied in any relevant technical
specification, he specimen is considerad to have safistaciorily withsiood tha glow-wire 1ast if
one of the following two sltuations appdas:

@) It thare s no Rames of glowing,

b} If Hames or glewing of the specimen, of the surroundings and of the layer balow extinguish
within 20 seconds aflar removal of the glow-wire, La. L < t,+ 30 seconds (whers I, 2 tha
durabion of tip application), and the surrounding parns and the layer baltw have not burnad
away complesaly.

MNota: When a layer of wrapping issue | used, there shall ba no ignifian of the wapping tisswe,

Therefore, the results obtained demonstrate that the product, as lested, satisfactorily
withstood the glow-wire test at temperatures of 550°C and B50°C with an application

period of 30 seconds a= specifled in BS EN 60695-2-11: 2001.

Validity

The specification and intarpratation of fire tesi mathods am the subject of ongaing
development and refinement, Changes in associated legislaton may also occur, For these
raasons il i recommeanded that the relevance of best reporis over five yaars old should be
oonsldened by the user, Thie laboratory that ssued the report will be able to offer, on behalf of
the legal owner, 8 review of the procedures adopled for a parficular 1ast to ansure that they
are consistent with current praclices, and Il requined may endorse the test report.

This report may only be reproduced in full. Extracts or abridgemants shall not be published
withoul permission of Warringtion Fire Research Cantre,

Approved By
miy Z P ey

s
M DALE
Technical Officer
Reaction to Fire Testing

Date of Issue: 21" April 2004

P E LYTHGOE

Testing Managar

Roaction to Fire Testing

For and on behalf of

WARRINGTON FIRE RESEARCH CENTRE
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Test Report
WARRES Mo.138351

BS EM 60695-2-11: 2001
Fira Hazard Testing
Part 2. Test Methods
Section 1/5heat 1:
Glow -Wire end —product test and guidance

Sponsorad By

D & B Injection Moulders Lim(ted
Linit 3 Kiln Hill Industrial Estata
Slaittrwalte
Huddersfiald
Was!t Yorkshire
HO7 5J5

arrington

| |
researc.

Wartingion Fire Rossarch Cantng Lid., Holmestield Foad Warngion Chestera W1 208
Tal int & 44 {00 1925 SEE11E6 = Fan: im » dd () 1925 SEAT2 = Fasg, Mo, 1247104
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Test Report
YWARRES Mo, 138351

BS EN 80895-2-11: 2001
Fira Harard Testing
Part 2. Test Mathods
Section 1/8heset 1:
Glow -Wire end —produc! test and guidance

Sponsored By

D & B Injection Moulders Limited
Linit 3 Kiln Hill indusirial Estate
Slelthwalte
Huddearstiaid
West Yorkshine
HOT 515

Purpose Of Test

To evalyate the performance of a malaral ufilising the guidance and evaluafion criftera
specified In BS EN 60685-2-11: 2001 “Fire hazard testing, Part 2, Test Mathods, Saction 11:
Glow-wire and-product test and guidanca” when it s suhjectad to the conditions of the tesat
gpocified in BS EN BOS2E-2-10: 2001 "Fire hazard testing, Part 2. Test Methods. Section 10.
Gilow-wire test mathods-General”.

Scope of Test

BS EM B0E95-2-11: 2001 specifies the details of a glow wire lest when applied io and products
for fire hazard testing.

For the purposa of this standard, end product means electrotechnical eguipment its sub-
assamblies and companents.

If possinle, the specimen should be a complete equipmeant, sub-assambly or companent.

If the lest cannot be made on the complete equipment, sub-sssambly or component, it is
accepiable o

A) Cut  piece containing the pant under examination from ig, or

B) Cut an apariure in the complele speciman, sub-assembly or companant 1o allow access of
the glow- wing, of

C) Remove the part undsr axamination in iks entirely and esl it separataly,

The test results make i possibie o provide & relafve companson of vanous slectrotechnical
gquipment, thelr sub essembliss and components, accoding 10 thelr ability nol o produce
buming or glowing falling parficles that will ignite matenals or components normally
surrounding or situated undemeath the speciman, and to limil the propagabion of flame,

The test method may not be appropriate for small components with a linear suriace dimension

less than 20mm, for which refarence may need to be made 1o other test methods (for exampls,
tha noadle fama tasl)

T iton
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Material Sent For Test

The description of the maleral givan below has been prepared fram the information provided
by the sponsor of the test. All values quoted ans nominal, unless folerences Era ghven,

The specimen was a cable gland connector (product reference “MNylon Cable Gland

P68 Range”, colour refarence * Black Ral 50047 ) having a wall thicknass of 2.5mm, &
:_an:lnr of 1.13g/em® and was stated by the sponsor 1o be manufactured from “Nylon

The sponsor further stated that the cable gland connector complied with the
requiremants of a V2 rating as defined in LIL94,

The specimens ware supplied by the sponsor of the test.  Warrington Fire Fiessarch Centre
wilrs nol invalved in any selection or sampling procedure.

Canditioning Of Spacimans
The specimens were received on the 9 March 2004,

Prior 1o the lesl the specimens were conditionad for a period of 24 hours at a temperature of
from bebyeen 15°C and 35°C and a relalive humidity of from bebween 45% and T5%

Date Of Tast
The lest was performed on the 187 March 2004

Test Procedurs

The tesi was parformed in accordancs with the requirements of BS EM B06595-2-11: 2001
utiiising the test procedures spacifind in BS EN 60695-2-10: 2001 and this report should be
read in conjuncBon with those Standards,

In accordance with the standard, wrapping lissus was placed 200mm below the poinl of glow-

wire applcation,
Tes! Results
& tolal of thres spacimens wene lested and tha lollowing observations were recorded:
‘Whera:
L = The duration from the beginning of tip appScation up to the time at
which the specimen or the leyer placed balow it igniles.
t . The duration from the beginning of fip application up o the fime when
Rpmes extinguesh during or after the period of application.
L . The duration of fip application

%
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Glow Wire Temparmaturs Qbservations
B50°C  Specimgn Mo 1
Dn application of the glow wire the following observations ware recordad -

1. The specimen malted in the area of giow wire application. Mo flaming
of the specimen was observed during the application of the glow wire.

2. Mo Baming was observed alter remcval of tha glow wire.

3. Thera was no ignition of the wrapping tssus placed balow the spacimean
af any time during or afier the hest,

As a resull § = Mot applicable {no ignitian)
ta= Mot applicable (no ignition)
Iy=30sec

B50°C  Specimen No 2
On application of the glow wise the following chservations wers recorded :

1. The specimen meled in the area of glow wire application. No flaming
of the spacimen was obsenad during the application of the glow wire.

2. Mo faming was cbsarved affar removal of the ghow wine,

3. There was no ignition of the wrapping tissua placed below the spaciman
at any time during or after the test

Az aresull | = Mol applicabls (no ignition)
ta= Mot applicable (no ignition)
L= 30s6c

TS0 spacimen Mo 3
On application of tha glow wire the following cbsanatkons weara recorded:

1, Tha speciman melled in the amsa of glow wire application. Flaming of
the specimen was obsenved dunng the application of the glow wire,

2. Flaming was observed afier removal of the glow wire for a maximam
penod of 90 saconds,

3. One of the three epscimens tested producsd Baming droplsts and
caused ignition of the wrapping lissus placed below the spsecimen.

As g resull t =1 sscond
L= 180 setonds
i, = 30 seconds

The test results relate only o the behivicur of the specimens of the product under tha
parficular conditions of iest; they am nol inlended fo the sola
potantal smoke hazard of the product in use,

Tha test resulfte retate only to the spacimens of the product In the form In which they were
tested. Small difsrances in the composiion or thickness of the product may significanily affect
the performance during the test and will thenefore walidate the test results, It is the
responsibility of the supplier of the product 1o enaure thet the product which is supplisd is
idantical with Ihe specimena which were iesiad.

rrington
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8 Evalyation of Test Resulls

BS EM B80685-2-11: 2001 specifies thatl, unless ctherwise specified in any relevant technical
specification, the spacimen is considered to have salistaciorily withsiood the glow-wire test if
one of the following we situations applies:

@) | thare is no flama or glowing;

B} I fames or glowing of the specimen, of the surroundings and of the layer balow extinguish
within 30 seconds after removal of the glow-wire, L.e. s < 1y + 20 seconds (where t, is the
duration of tip application), and B surrounding parts and the layer balow have not bumed
aweay complatahy

Mode: When a layer of wrapping tissus is used, thara shall be no ignition of the wrapping tissue,

Thearefore, the results obtained demonstrate that the product, as tested, sallslactorily
withstood the glow-wire test at temperatures of 550°C and 650°C with an application
period of 30 saconds as specified in BS EM B0595-2-11: 2001.

9 Validity

The specificalion and interpratation of fire test melhods ame he subject of ongoing
devaelopment and refinement. Changes in associaled legislalion may also occur, For these
reagsons il is recommended thal the relevance of tast reports over five years old should be
considansd by the usar, The labombory that lssuad tha raport will ba able 1o offar, on behalf of
the legal owner, a raview of the procedunes adopted for & particular test fo ensure that fhey
are congsslan! with currant praclices, and { regquired may endorsa the test repoart.

This report may only ba reproduced in full. Extracts or ebidgements shall not be published
withoul permission of Warringlon Fire Research Cantra.

Reported By Approved By

Vil
M DALE P E LYTHGOE
Technical Officar Testing Manager
Feaation to Fire Testing Reaction o Fire Testing

For and on behalf of
WARRINGTON FIRE RESEARCH CENTRE

Date of lssua: 21" April 2004

! F.Errimgtnn
e



WARRES Mo. 138352
Page 1ol &

Test Repor
WARRES Mo.138352

BS EM 60806-2-11: 2001
Fira Hazard Testing
Part 2. Test Mathods
Section 1/5hesl 1:
Glow -Wire end -product test and guidance

Sponsored By

D & B Injection Moulders Limiled
Umit 3 Kiln Hill Indusirial Estals
Slalthwalte
Huddersfield
West Yorkshire
HDT 645

arrington

| ) |
researc.

wimmngion Fire Aessarch Cenirs Lid,, Halmeslsld Road Waringion Cheshins W1 2015
Tl it =44 (0] TEES 551 18 » Fa: 0l « 44 (D) 1925 s48872 « Peg Mo, 1247124




WARRES No. 138352
Page 2 of &

Tost Aeport
WARREES Mo.138352

BE EN 60E98-2-11: 2001
Fira Hazard Tasting
Part 2, Test Mathods
Sectlon 1/Sheet 1:
Glow -Wire end —product test and guldance

Sponsored By

D & B Injection Mouldars Limlted
Unit 3 Kiln Hill Industrial Estate
Elakthwaite
Huddarsfiald
Waes! Yorkshire
HOT 55
Purpose Of Tast

To evaluate the padormance of a matensal utiising the guidance and evaluation critenia
specified in BS EN 60695-2-11: 2001 “Firg hazard testing, Part 2. Tes! Methods. Section 11:
Glow-wire end-product test and guidance® when i is subjecled o the condilions of the lest
spacified in BS EM B0605-2-10; 2001 "Fire hazard testing, Part 2. Test Methods. Saciion 10.
Giow-wire tast methoda-Genamal®.

Scope of Test

B5 EN 60695-2-11: 2001 specifies the details of a giow wire lest whan applied 1o end products
for fire hazard testing.

For the purpose of this standard. end product means elecirotechnical squipment s sub-
assembies and compaonants.

il possible, the specimen should be a complele equipmeni, sub-gssembly or component.

M the tes! cannol be mads an the complale squipmenl. sub-aesambly or component, it is
accepiable to;

A} Cut a piece containing the part under examination from it, o

B} Cut an aparturs in the complete specman, sub-assembly or componant o allow access o
the glow- wing, or

C)] Remove the pant under examination In its entirety and iest il saparataly.

Theo test results maks it possible 1o provide & relative companson of varous slecinotachnical
equipment, thair sub assemblles and components, according o their abdity nol 1o produce
bumning or glowing falling paricles thal wll ignile materials or components nomaily
surrounding or siluated undamaath the spacimen, and to imit the propagation of fiame.

The test mathod may not be appropriate for small components with a linear surface dimension

less than 20mm, for which referance may need 1o be made to ofher lest methods (for exampla,
the nesdla flame besi).

Materal Sent For Test

The description of the materal given balow has bean prepared from the informafion provided
by the sponsor of the test. All values quabed are nominal, uniess lolerances are Qven.

rrrington
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The spacimen was a cable gland connector (product referenca “Mylon Cable Gland

I8 Range”™, colour reference “GREY Ral 7001 ) having a wall thickness of 2.5mm, &
density of 1.13g/fem® and was stated by the sponsor to be manutactured from =Nyton
6.

The sponsor further stated that the cable gland connector complied with the
reguiremants of a V2 rating as definad in ULD4,

The specimans were supplied by the sponsar of the esl. Waminglon Fire Ressanch Centre
wiag ma involved in ary salection or sampling procedure,

Cenditioning O Specimens
The spacimens wans received on the 8 March 2004,

Pror to the tes| the specimans were condilonad for 8 penod of 24 houre &t 8 lemparalurs of
from babwaan 15°C and 35°C and & relafive humidity of from betwean 45% and 75%

Daie Of Test

The test was performed on the 18" Manch 2004,

Tesi Procedure

Tha test was pedormed in accordance with the requiremsnts of BS EN B0858-2-11: 2001
utilising the test procedures specifisd In BS EN B0605-2-10: 2001 and this report should be
read in conjunciion with those Standands.

In accosdance with the standard, wrapping lissua was placed 200mm below the peind ol glow-
wire applicalion.

Tas! Aosults
A todal of three specimens ware lested and the following obssrvations ware recomsed:

Whire:
4 = The durafion from the beginning of fip application up to the Bme at
which Ihe specimen o the layer placed below i igniles.
iy 2 The duration from the beginning of ip applicaion up lo the Bma when
Marnas axtinguish during or after the period of applicaticn,
" The duration of tip apphcation
Glow Wire Temparatura Observalions

550°C  Specimen No 1
iOn application of the glow wire the lollowing cbsenvations wers recorded:

1. Tha specimen moefied in the area of glow wire application. Mo flaming
of the specimen was obsarved during the applicaiion of the glow wire.

2. Hoflaming was cbsaned alier rermoval of the glow wirs.

3. There was no igniion of the wrapping fissus placed below tha
spaciman at amy time during or afier he teat.

Az aresull § = Mot applicable {no ignition)
1, = Mot applicable (no ignition)
1y = 3088
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BS0°C  Specimen No 2
On application of the glow wire the following obsarvations were recarded:

1. The specimen melted in the area of glow wire application. No flaming
ol the spaciman was obsenved during the application of the giow wirs,

£, Mo flaming was observed afer removal of the glow wire.

3. There was no ignition of the wmpping tissue placed below the
specimen at any fime during or alter the test.

As aresult | = Mot applicable (no ignifion)
te = Mot applicablie [no Ignition)
i, = 0sec

7S0°C  Specimen No 3
On application of tha glow wira the following cbservations were recondad:

1. The specimen melted in the area of glow wire application. Flaming of
tha spaciman was obsared during the applicaton af the glow wire,

2. Flaming was obssnved after ramoval of the glow wire for 8 maximum
period of 28 seconds.

3. There was npo ignition of the wmpping Sssue placed below the
specimen al any Bme during or after the lesl,

As arasull t =1 second
1, = 53 saconds
1s =30 seconds

850°C  speciman No 4
On application of the glow wira the following cbsarvations weara recardad:

1. The specimen maited in the area of glow wire applcabon. Flaming of
By Speitirmisn wirh obssaned during e appiicalion af the glow win,

2. Faming was obsarnsed alfler removal of the glow wire for 8 maximum
period of 38 seconds.

3. Ona of be thres specimens lested produced faming droplets and
caused ignition of the wrapping tesue placed below the specimen.

As a resull § = 1 second

1, = 66 saconds

1 =30 seconds
Tha lesi resulls relate only 1o Bhe behaviour of the specimens of the product under the
paricular conditions of lest they are nof infanded to the sole criterion for assessing the
potential smoke hazard of the product in use.
The el resulls relale only bo the specimens of the product in the form in which they weme
1Emad. Small diferences n the composilion of hickness of the product may significanty affect

the test and will therefore invalidate the test results. B s

the performance
responaibility of the suppler of the product fo ensure thal the product which ie suppliad
identical with the spacimans which ware tesied.

si’
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Evaluation of Test Results

BS EN 80805-2-11: 2001 specifies thal, unkess otherwise specified in any relevant technical
specification, the specimen is considered to have safisfactorly withstood the glow-wire test if
one ol ihe follewing two sibations applies:

a} If there is no flame or glowing:

o] lr_lumas or glowing of the specimen, of the sumoundings and of the layer balow sxfinguish
within 30 seconds aMer rermaval of the glow-wire, Le. {, = |, + 30 seconds (where 1, is the
duralion of tip applcation), and the surounding parts and the layer below have not bumed
away complabely,

Mote: When & laysr of wrapping tissue is used, there shall ba na ignifion of he wrapping Essue.

Therefore, the results obtained demonstrate that the product, as tested, satistactorily
witheiood the glow-wire lest al temperatures of 550°C, 650°C and 750°C with an
appllcation period of 30 seconds as spacified in BS EN B0B95-2-11: 2001.

Yalidity

The specification and inlempeetation of fie test melhods are e subject of ongoing
devalopment and refinemeni. Changes in associated legislation may akss ooour, For these
reasans i is recommended that the relevance of test repors over five years old should be
considerad by the user. The labomiory that lssued the report will b abla to offar, on bahalf of
the legal owner, & feview of the proceduras adoplad for a particular test to ensure that they
are consistent with curreni practices, and if required may endorse the lest report.

This report may only be reproduced in full, Exfracts or abridgemanis shall nol be published
withawl pammizssion of Warmrington Fire Ressarch Centre.

Approved By

Beported By

M DALE P ELYTHGOE
Technical Officar Testing Managar
Reaction to Fire Tasting Reaction to Fire Testing

For and on bahalf of
WARRIMNGTON FIRE RESEARCH CENTRE

Date of lssue: 21" April 2004
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Test Repart
WARRES MNo.138353

BS EN 60695-2-11: 2001
Fire Hazard Testing
Part 2. Test Mathods
Section 1/5heet 1:
Glow -Wire end —product lest and guidance

Sponsored By

D & B Injsction Moulders Limited
Unit 3 Kilm Hill industrial Estate
Slaithwaite
Huddarsfiehd
West Yorkshire
HO7 5.5

Purpose Of Tast

To evaluate the perormance of & matedal utilising the gusdance and evaluation critara
spacified in BS ENM 60655-2-11: 2001 “Fire hazard festing, Part 2. Tesi Methods, Section 11;
Gilow-wire end-product test and guidance” when il is subjecied fo the condifions of the test

spacified in BS EM 80585-2-10; 2001 “Fire hazard testing, Part 2. Test Mathods. SacBan 10.
Glow-wire test methods-Ganaral™.

Scope of Test

BS EM &0685-2-11: 2001 spacifies the detalls of a glow wire fest when applied 1o end products
for fire hazard lesng.

Faor the pumposs of this standard, end peoduct means electrotechnical equipment s sub-
assembikes and components,

i peessible, the spacimen should be a complate equipment, sub-assambly or companant.

If the test cannot be made on the complsls equipmant, sub-assembly or component, it s
acceptable to:

A)] Cuta pleca confaining the part undar examinaton from &, or

B) Cul an aperurs in the complets specimaen, sub-rssamibly or component to allow access of
tha glow- wire, or

C) Remove the part under examination in its enfirety and test it separatoly,

The test results make il possible o provide a mlafive companson of varows alecirolechnical
equipment, their sub assemblies and compenents, acconding to their ability not to produce
burming of ghowing laling paricles that will ignite materiels or componants normally
surrgunding or siuated undsmeath the specimen, and to lim the propagaiion of flame.

Tha tost method may nol be approprate for small components with a linear surdace dimension
less than 20mm, for which raference may need io be made jo alhar leal mathods (for example,

tres rsnddie Ram test).
! E Erring:m
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Matarial Sant For Teat

The description of the matarial given balow has been prepared from the information provided
by the sponsor of the test. All values quoted ara nominal, unkess telerances are gven.

The specimen was a cable gland connector (product refarence “Nylon Cable Giand
IPEE Range” . colour reference “White Ral 003" ) having & wall thickness of 2.5mm, a
g.lrrlir_.r of 1.13g/cm? and was stated by the sponsar to be manufactured from “Nylon

The sponsor further stated that the cable gland connector complied with the
raquiraments of a V2 rating as defined in LILS4.

The specimens were supplied by the sponsor of tha test. Waninglon Fire Research Centre
wias nal imnodved in any selection or sampling procedune,

Conditioning Of Specimens
The specimens were recaived on the 87 March 2004,

Prior to the hest the specimens were condibonad for a period of 24 hours at & temparaiune of
from befween 15°C and 35°C and a refative humidity of from betweean 455 and 75%

Dats Of Tast
Tha test was parfiormed on the 18" March 2004.

Test Procedure

Tha iest was perormad in sccordance wilh the requiremants of BS EN 80885-2-11: 200
utilising the test procodures specified in BS EM 80695-2-10: 2001 and this repon should be
read in confunclion with hose Standands.

In accordance with the standard, wiapping lissua was placed 200mm below the point of glow-
wire application.

Tosi Resulls
& folal of three specimens werne tested and the following observations were recorded:

Wheans:
k = The duration from the beginning of tip apphcafion up to the fime o
which the specimen ar the layer placed below It ignites.
L . The durafion frem the beginning of fip application up ko the fime when
Ramaes axtinguish during or after the penod of application,
i The duration of tip application
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Glow Wire Temperature Observations
550°C  Specimen No 1
On application of the glow wire the following observations were recorded -

1. The specimen melied in the area of glow wire application. Mo flaming
of the spacimen was cheensed during the apolication of the glow wira.

2. No flaming was observed after ramoval of the glow wire.

3. Thaere was no ignition of the wrapping tissus placed balow he specimen
at any time during or atter the test.

Az a resull t; = Not applicabls (no ignition)
ty= Mot applicable {no ignifion)
1y = 30e0a

B50°C  specimen No 2
On application of the glow wire the following observations were recorded :

1. The specimen malted in the arsa of glow wire application. No flaming
ol the specimen was obeerved duning the application of the glow wire.

2. Mo flaming was observed afler ramoval of the glow wire,

3. There was no ignition of the wrapping tissus placed bsiow the specimen
at amy time during or after the ek,

As & result 1 = Not applicable (no ignition)
.= Mot applicabés (no ignifion)
l..-:!hu:

Specimen No 3
On application of the giow wire the following observations ware recorded:

1. The spacimen meded in the area of glow wire application, Flaming of
tha specimen was observed during the application of the glow wire.

2. Flaming wes obsernved afler removal of the glow wire Tor & maximurn
pariced af 12 saconds,

3. There was no gnition of the wrapping tsswee placed below the Specimen
at any fime during or afler the test.

.ﬂ.ﬁaﬁuﬂl.:risam‘rd

L= 42 seconds
= 30 seconds

! E Ern'.rlgmn
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On application of the glow wire the following observations were recorded:

The specimen mefied in the area of glow wire application. Flaming of the
Epeciman was observed during the application of the glow wine.
Flaming was obeerved after removal of the glow wire for a maximum period of
45 seconds.

There was no ignitian of the wrapping tisswe placed below the specimen at
tirme dusing or after the test, g

&x aresult t =1 sacond
la= TSsaconds
ty = 30 seconds

mwmn?mumwmmummrurmmmurmmm
paricular condiicns of test: they are not intended o the scle criterlon for assessing
polantial smoke hazerd of the predes in usa.

]

The test resulls relate only to the specimens of the product in the form in which they
tested. Small differances in the esmpasilion or thickness of the product may significantly
the paformance during the test and will therefore invalidate the fesl resulte, It is
responsibllity of the supplier of the product fo ensure that the product which is supplied
idantical with fwe sppcamans which were tested,

Evaluation of Test Aesults

BS EN 80605-2-11: 2001 specifies thal, unless otherwise spacified in any relevant technical
spacification, the spacimen is considered to have satsfactonly withsiood the glow-wine test i
ana of the foBowing two situations applies;

L

g) Itthere iz no flame or glowing,

b} It flames or glowing of the speciman, of the surrcundings and of the layer below exinguish
within 30 seconds aftar removal of tha glow-wire, L. 1, < |, + 30 saconds (whare 1, is the
duration af ip application), and the surmounding parts and the layer below have not burned
away completaly.

Mode: When a layer of wrapping ssus i used, thare shall be no ignition of the wrapping fissue.

Theretore, the results obtained demonstrate that the product, as tested, satisfactorily
withstood the glow-wire test a1 temperaturas of 550°C, B50°C and 750°C with an
application period of 30 seconds as specified in BS EN 60685-2-11: 2001,

Validity

The specification and interpretation of fire fest methods are the subject of ongoing
davelopment and refinement. Changes in associaied |egislalion may also occur. For thess
reagans || s recommanded thal the relevance ol teat reports over five yeam old ehould ba
considerad by fhe ussr. The laborabory that issued the repost will ba abls o offer, an bahall of
the legal owner, a review of the procodunss adopted for a parcular best 1o ensure thal they
ane conalgtent with current practices, and if required may endorss the tesi repord.
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This report may only be reproduced in full. Extracts or abridgamients shall not ba published
without permission af Warringlon Fire Research Cantra

Approved By
m 1"' .-__-":I-g: In.'E. %ﬂ,
o
MDALE P E LYTHGDE
Technical Officer Testing Managear
Reaction fo Fire Tesling Reaction to Fire Testing

For and on behall af
WARRINGTON FIRE RESEARCH CENTRE

Date of Issue: 21" April 2004
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