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TEST REPORT
Test object: Heat shrink tube
Designation: Thermo Tube 6/2 mm type heat shrink tube
Manufacturer: Tech-Masters Hungary Kft.
Porcelan u. 2.,
1106 Budapest,
HUNGARY
Tested for: Tech-Masters Hungary Kft.
Date of tests: 08™ September, 2021
Project ID: NFL-23/2021

Order/Contract:  according to quotation of 0642/2021 dated 05.08.2021
Test specification: TEC 60243-1:2013 Sub-Clauses 5.2.4 and 10.1

Tests performed: The test object, constructed in accordance with the description, drawings and
photographs incorporated in this report has been subjected to electric strength test.

Test results: The test results can be seen in Page 4.
This document has been issued by VEIKI-VNL Electric Large Laboratories Ltd. Testing Laboratory in accordance
with above mentioned specification.

The document applies only to the test object. The responsibility for conformity of any product having the same
designations with that tested rests with the Manufacturer.

This document comprises 8 pages in total (7 numbered pages and 1 page document).

Budapest, Dortan Irinyi Csaba Homok
15" September, 2021 responsible for the test supervised by

VEIKI-VNL Ltd. is an independent company, member of Short-circuit Testing Liaison (STL).

Copyright: Only integral reproduction of this document is permitted without written permission of VEIKI-VNL Ltd.
Electronic copies of this document may be available and have status of “for information only”. The sealed and bound
version of the document is the only valid version.
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TEST CERTIFICATES OR REPORTS ISSUED BY VEIKI-VNL
ELECTRIC LARGE LABORATORIES LTD. AS TESTING LABORATORY

1 STL Type Test Certificates of ... Performance

VEIKI-VNL as a STL Member organization with its own testing laboratories (Member Laboratories) is entitled to issue
STL Type Test Certificate of... Performance if the product to be tested is inside the STL scope, all STL rules are fulfilled
and the proven tests fully comply with the applicable IEC Standard and the corresponding STL Guide.

About STL
The Short-Circuit Testing Liaison (STL) provides a forum for voluntary international collaboration between testing
organisations. The basic aim is the harmonised application of IEC and Regional/National Standards for type testing
of electrical high-voltage power equipment, and unified evaluation then presentation (reporting) of the test results.
Certificates
STL as a collaboration does not itself issue Certificates. Each STL Member issuing a STL Type Test Certificate is
responsible for the validity and contents of that Certificate. A STL Type Test Certificate is issued by STL Members
based on tests performed by a STL Member Laboratory within their accredited scope to ISO/IEC 17025.
A detailed description of Certificate documents is available at www.stl-liaison.org.
STL Guides
All STL Members pledge that, when testing for certification to a Standard in respect of which an STL Guide has been
issued, they will test only in accordance with the agreed interpretation of the Standard as given in the STL Guide. In
addition, the STL Members have agreed to present STL Type Test Certificates in the form given in the STL General
Guide. For further information contact us or visit the STL website at www.stl-liaison.org.

2 Type Test Report / Certificate

Type Test Report provides the verification of the rated characteristics of the equipment as assigned by the manufacturer,
by means of the performance of the appropriate (type) tests specified by the standard. This report/certificate can be issued
if the test object is completely prepared for testing, test circumstances and results fully comply with one or more (type)
tests or test series defined by the applicable standard and all drawings serving the identification of the sample was
submitted prior testing and approved by the laboratory. In case of special request Type Test Certificate can be issued
which is equal in status, meaning and content requirement of the Type Test Report.

3 Prototype Test Report
Prototype tests are required to verify the suitability of the materials and method of manufacture for composite insulators
defined by relevant ANSI standards.

4 Design Test Report
According to IEC standard: The design tests are intended to verify the suitability of the design, materials and method of
manufacture (technology) of composite insulators.

According to ANSI standard: The design tests are intended to verify the insulators electrical and mechanical
characteristics that depend on its size and shape.

S Test Report
Test report is issued in all cases not listed above, e.g.:
o Test(s) were carried out according to instructions of the Client or Technical Specification.
e The test sample, test circumstances, required test parameters and evaluation method of the results do not or partially
comply with the prescriptions of the standard.
e The submitted technical documents and drawings are not suitable for the clear identification of the tested object.
e Tests and test series were carried out according to the standard, but the test object failed.

A Important notice

Reports and Certificates are issued usually in minimum two original copies. These sealed and bound copies are the
original reports. Electronic reports in pdf format may be available and shall be considered as ‘for information only’. In
case of doubt with respect to the authenticity of the electronic version, please ask for the original sealed and bound

version or send the entire electronic report to us for checking its authenticity. Please send this request to our e-mail
address: VEIKI-info@dekra.com
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Ratings/characteristics assigned by the manufacturer:

Designation: Heat shrink tube

Type: Thermo Tube 6/2 mm
Manufacturer: Tech-Masters Hungary Kft.
Temperature resistance: -39 "0 - 4125 °C
Dielectric resistance: >1082 0

Shrinking temperature: 110 %

Shrinking ratio: 3/1

The tests were carried out in accordance with the following standards:

IEC 60243-1:2013 Electric strength of insulating materials — Test methods — Part 1: Tests at
power frequencies

IEC 60060-1:2010 High voltage test techniques. — Part 1: General definitions and test
requirements

Requirements of manufacturer or purchaser:
The test was carried out according to Sub-Clause of 5.2.4 of IEC 60243-1:2013.
The average breakdown voltage value shall be higher than 12 kV/mm regarding the Client’s request.

List of manufacturer's drawings for identification of the test object:
*Technical data sheet (1 page) REV.: - Date: -

*This drawing is attached to this document.

Present at the tests in charge of manufacturer or purchaser:
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TESTS PERFORMED ON THE TEST OBJECT

No. | Description Relevant clauses of the standard

1 | Electric strength test Sub-Clause 5.2.4 of IEC 60243-1:2013

DESCRIPTION OF THE TESTS

The electric strength test was performed on ten 30-30 mm long Thermo Tube 6/2 mm type shrink
tubes using the test method prescribed by Sub-Clause 5.2.4 of IEC 60243-1:2013 according to the
Client’s request. The marking of 6/3 mm on the test object is not correct based on the
Manufacturer’s information.

1 Electric strength test
The test object can be seen in Photos 1-2 and the test arrangement is shown in Photo 3.

1.1 Test method and parameters

During the test a 25 mm wide band of copper foil was used as an outer electrode while the inner
electrode was a copper rod with 3.88 mm in diameter. The tested shrink tubes were 30 mm long and
were well shrunk to the inner electrode. The thickness of the shrink tube on the copper rod was
measured in five points in case of each test object. Ten fully prepared test objects were tested one by
one immersed into an oil tank. During the test the rate of voltage rise was 500 V/s until breakdown
occurred. Each breakdown voltage was recorded, and the average of these values was calculated.

According to the Client’s request the average value shall be higher than 12 kV/mm.

1.2 Test results
The results of the electrical strength test can be seen in Table 1.

It can be stated that the individually measured values and the average of the measured breakdown
voltage values are also higher than the specified acceptance criteria, therefore the test objects passed
the test.

Table 1
Results of the tests
Measured thi‘;:::sgseof Calculated
No. of the breakdown electric
the prepared
samples voltage value shrink tube strength
[erms] [mm] [erms/mm]
i 23.8 0.809 29.42
g 23.4 0.825 28.36
3" 23.0 0.837 27.48
4th 25.0 0.809 30.90
il 22.8 0.815 27.98
6™ 21.1 0.818 25.79
23.3 0.823 28.31
gth 24.2 0.823 29.40
it 26.5 0.809 32.76
1™ 24.4 0.836 29.19
Average: 28.96
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2 Uncertainty of measurements

Measured parameter

Uncertainty

Power-frequency voltage

+1.0%

The uncertainty values given in this report are the standard deviation values multiplied by k=2.
Measurement uncertainty was estimated according to the method described in the EA-4/02 document.

3 Measuring devices used for the tests

No. [Designation Manufacturer Type S/N

[1] |Voltage divider TUR MCF 120/150P 859840
[2] | Termination TUR H 90 890708
[3] |Voltmeter SIEMENS MU-15 880019
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Photo 1
The test object

Photo 2
The test object prepared for the test
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Photo 3
Test arrangement



1106 Budapest, Porceldn u.2
Tel. +36 (1) 262 1860

Fax +36 (1) 260 6144
hungary@tech-masters.eu
www.tech-masters.hu

CSUCSTECHNOLOGIA] u
KETTOSFALU RUGALMAS
ZSUGORCSO

* Az olvadéragaszténak kdszonhetden
témiti és védi a kapcsolédé elemeket
Viz- és pérazéré kotést hoz létre

+ Zsugorodas utdn is flexibilis marad
Kozvetlen(l hasznélhat6 réz, aluminium,
acél, egyéb fémeken, mianyagokon (PE)
Mindenfajta formahoz kivaldan
alkalmazkodik

Alacsony zsugorodasi hdmérséklet
Langallé

Magas UV éllésag

Magas kémiai ellenallas

Régcsald elleni védekezéshez is

RoHS megfeleldség

* s e ® =

FIGYELMEZTETES

Az itt szereplé informédcidkat, a képeket is
beleértve, a legnagyobb gondosséggal adtuk meg.
A felhasznédlénak a termék alkalmassédgat az adott
felhasznélési tertleten ki kell prébéini, Az adott
informacidkat csak utmutaténak szénjuk a
biztonsagos kezeléshez, felhasznaldshoz,
térolashoz, szallitdshoz és
hulladék-megsemmisitéshez, nem  tekinthetd
garancianak/mindségi specifikdcidnak.
informaciok csak a fenti termékre vonatkoznak, és
nem érvényesek, ha az anyagot més anyaggal
kembinélva, més eljards szerint haszndljak, mint
amit megadtunk, tovdbbd cégink nem felel a
helytelen hasznélat sordn keletkezett karokért.
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ALTALANOS TUDNIVALOK

A THERMO TUBE egy univerzalis, cstcstechnolégiés,
koextrudalt policlefin alapu, dupla fald zsugorcsé,
olvadé ragasztéval €s tomitéanyaggal kombinélva.

A THERMO TUBE az alkalmazésck széles skalajét
kindlja, ahol az alkatrészek és bsszekottetések
mechanikai védelmére, vagy nedvességélldsagéra van
szlikség.

A THERMO TUBE melegités hatésara 3/1 ardnyban
zsugorodik. A h6 hatésdra a ragaszté megolvad és

témitéanyagga alakul, amely igy megvédi az alkatrészt
a viztél, nedvességtdl és a vegyi anyagoktdl,

Alacsony zsugorodasi hémérsékletének kdszénhetden a
THERMO TUBE kénnyen alkalmazhaté. Magas
héallésaggal rendelkezik. A magas zsugorodési aranya
miatt nyolc kilonb6z6 atméré mérettel szinte az bsszes
alkalmazast lefedi.

TECHNIKAI ADATOK

Homérséklet ellendllds: -55°C-tél +125°C-ig
Zsugoroddsi hémérséklet: 110°C

Zsugorodasi ardny: 3/1

Hosszirany( zsugorodés (ASTM D 2671): <5%
Szakitészildrdsdg (ASTM D 638): =12 MPa
Zsugorodas utdni szakitdszilardsag (158°C, 168 dra):
=90%

Szakadasi nyllas: =2400%

Zsugorodds uténi szakadasi nyllas (158°C, 168 dra):
=300%

Hésokk ASTM D 2671: nincs karosodas

Alacsony hémérsékletd rugalmasség (-55°C, 4 6ra):
nincs kérosedas

Rugalmasség: hajlékony

Dielektromos erésség ASTM D 2671: 2500 V, 60 sec.
{nincs meghibasodas)

Dielektromos ellenéllds: =102 Ohm

Tizallésag UL 224: megfelelt

Rézkorrézié: nem korrodal

Folyadék ellenallds ISO 37 alédmerités 23°C, 24 éra:
- Hidraulika folyadék (H-525): kivald

- Kendolaj (O 149): j6

- Dizel folyadék (F54): j6

ALKALMAZASI TERULETEK ES HASZNALAT

Minden elektromos alkaimazésnél (kabelek -
kébelek dsszekdtése - csatlakozasok) hasznélhaté
szigetelésre, védelemre és tomitésre. Vegyszerek
érintkezésekor is megfeleld védelmet biztosit.
Nem ellendllé az alkaliféldfémekkel szemben.
Védi a fém cséveket a korréziotol és a kopésoktél.
Vezetékek és alkatrészek szigetelése és védelme.

.

.

Vezetékek lezérasa.

* Vezetékhasadasok megerdsitése,
Elektrolitikus korrézié megel6zése.

* Gépjarmivek elektromos alkatrészeinek
szigetelése és védelme.

Koaxidlis kabelcsatlakozék védelme.
Régcsaldk elleni védekezés,

Szintetikus folyadék-, Gzemanyag- és
hidraulikaolajalié alkalmazasok.

.

Cikkszam Termék neve Kiszerelés Anyagtipus
T800030 Thermo Tube 3/1 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800045 Thermo Tube 4,5/1,5 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800060 Thermo Tube 6/2 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800090 Thermo Tube 9/3 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800120 Thermo Tube 12/4 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800190 Thermo Tube 19/6,3 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800240 Thermo Tube 24/8 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
T800400 Thermo Tube 39/13 mm 1220 mm ELEKTROMOS
SZERELOANYAGOK
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