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TEST REPORT

on Testing a Nonmetallic Material for Reactivity with Oxygen

Referance Mumber 16016328 E

Copy 1. copy of 2 copies
Customer TEADIT Deutschland GmbH
Schanzenstralie 35
51063 Kdln
Cermany
Date of request March 24, 2016
Receipt of
signad contract May 9, 2016
Reference ---
Test samples Sealing material TEADIT TF1570, batch 2015050197;

BAM Qrder-No.: 2.1/53 150
Raceipt of samplas May 9, 2016
Tesi daie May 20 to September 3, 2016

BAM - Division 2.1 ,Gases, Gas Plants";
building no. 41, room 073 and room 120

Test location

DIN EN 1797 und 150 21010
"Cryogenic Vessels - Gas/Material Coempatibitity";
Annex of code of practice M 034-1 (BGI 617-1)

Test procedurs or
raguirement according to

(in the current version at
test time)
TRGS 407 Technical Rules for Hazardous Substances
“Tatigkeiten mit Gasen - Gefdhrdungsbeurteilung”
chapter 3 "Informationsermittiung unc Gefdhrdungsbeurteilung” and
chapter 4 "SchutzmaRnahmen bei Tatigkeiten mit Casen”

All pressures of this report are excess pressures.
This test report consists of page 1to 7 and annex1and 2.

“List of nonmetallic materials compatible with axygen”, by German Social
Accident Insurance Institution for the raw materlals and chemicaf Industry;

BAM

Bundesanstalt fiir
Materialforschung
und -priifung

12200 Beriin, Germany
P: +49 3D 8104-0
F. +43 30 8104-7 2222
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This test report may anly be published in full warding and without any additions. A revacable written consent shall be obtalned
from BAM beforehand for any amended reproduction or the publication of any excerpts. The cantent of the test report refers

exclusively to the objects/materizls tested.
The German version is legally binding, except an English version is Issued exclusively.
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(4] Commentis

This safety evaluation considers the fact, that rapid oxygen pressure changes of oxygen components - so
called oxygen pressure surges - cannot be safely excluded on the material in usage.

This evaluation is based exclusively on the results of the tested sample of a particular batch.

Products on the market that contain a reference to BAM testing shall be marked accerdingly. It shall be
evident that only a sample of a batch has been tested and evaluated for oxygen compatibility. The
reference shall not produce a presumption of conformity that monlitoring of the production on a regular
basis is being performed by BAM.

The product may only be used for gaseous service. The maximum safe oxygen pressure of the product
and its maximum use temperature as well as other restrictions in use shall be given.

Rundesanstalt fiir Materialforschung und -priifung (BAM)

12200 Berlin

November 2, 2016

Division 2.1 "Cases, Gas Plants"

By order

Dipl.-Ing. Peer Hartwig

Distribution list: 1. copy: TEADIT International Produktions GCmbH
2. copy: BAM - Division 2.1 "Cases, Gas Plants"
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Annex i

Testing for Ignitien Sensiiivity to Gaseous Oxygen Impacis

Approximately 0.2 g to 0.5 g of the pasty or divided solid sample is placed into a heatable steel tube, 15 cm?
in volume. In case of liquids to be tested, ceramic fibre, soaked with the sample, is used. The sample tube is
connected by a 750 mm long pipe (internal diameter 14 mm) and a pneumatically operated quick opening

valve to a high-pressure oxygen accumulator.

A heater allows to set the sample tube to the test temperature t5 After the tube

and pipe are at test pressure p), the quick opening valve is opened and preheated oxygen of 60 °C and of
pressure pr flows abruptly into the pipe and tube. In this way, the oxygen in the tube and in the pipe is
almost adlabatically compressed from pressure p to pg and heated. If there is a reaction of the sample
with oxygen, indicated by a steep temperature rise in the tube, further tests with a new sample are per-
formed at a lower pressure ratio pg/p). If, however, no reaction of the sample with oxygen can be detected
after a waiting period of 30 seconds, the tube is de-pressurized and the test is repeated (up to four times)
until a reaction takes place. This means, each test series consists of a maximum of five single tests with
the same material under the same conditions. If no reaction can be observed, even after the fifth single
test of a test series, testing is continued with new samples at greater pressure ratios pg/pj, until finally
that pressure ratia is determined, at which no reaction can be observed within a test series of five single
tests.|f the repetition of that test series with a new sample shows the same result, the test can be finished

or continued at a different test temperature t5.

Sicherhelt In Technik und Chemie
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Annex 2

Testing of Gaskets for Flanges in Oxygen Sieel Pipings

The test apparatus mainly consists of two DN 65 PN 160 steel pipes, each approximately 2 m in length, with
corresponding standard flanges welded to each pipe.

Both pipes are sealed using the gasket to be tested. In case of a gasket disk its inner diameter is chosen in
such a way that it projects into the pipe. If a gasket tape is under test, both ends of the tape are allowed to
project into the pipe. The test apparatus is then pressurized with oxygen up to the desired test pressure.
The flange is heated by heating sleeves to the test temperature, at least 50 K lower than the ignition tem-
perature of the gasket. An electrical filament ignites that part of the gasket projecting into the pipe. If the
gasket is electrically conductive, such as spiral seals or graphite foils, 2 nanconductive primer capsule of

organic material (PTFE, rubber} is used which acts on the seal.

The gasket's behavior after ignition is important for its evaluation. If the sea! burns with such a hot flame
that the fire is transmitted to the steel of the flange (in most case the test apparatus is destroyed), the
seal is considered unsuitable from the beginning. If only those parts of the seal burn that project into the
pipe and the fire is not transmitted to the flanges and if the seal does not burn between the flanges there
are o objections with regard to technical safety to use the seal under the conditions tested. Such a posi-
tive result is to confirm in four additional tests. If, however, the flanged connection becomes un-tight dur-
ing a test, e. g., because of softening or burning of the seal, the test has to be continued at a lower temper-

ature and oxygen pressure until a positive test result is reached in five tests, as mentioned above.

Sicherhelt in Technik und Chemie



