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National foreword

This British Standard has been prepared by Technical Committee GEL/65 and is
the English language version of EN 50112: Measurement, control, regulation —
Electrical temperature sensors — Metal protecting tubes for TC assemblies,

published by the European Committee for Electrotechnical Standardization
(CENELEC).

Cross-references

Publication referred to Corresponding British Standard
EN 10027 BS EN 10027 Designation systems for steel
EN 10088-1 BS EN 10088 Stainless steels

Part 1:1995 List of stainless steels

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
the EN title page, pages 2 to 8, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

ii
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EUROPEAN STANDARD EN 50112
NORME EUROPEENNE
EUROPAISCHE NORM September 1994

UDC 536.532:621.362-213

Descriptors: Industrial-process, temperature measurement, electrical temperature sensors, thermocouples, metal protection tubes for
thermocouples

English version

Measurement, control, regulation
Electrical temperature sensors
Metal protecting tubes for TC assemblies

Mesure, commande, régulation Messen, Steuern, Regeln
Capteurs électriques de température Elektrische Temperaturaufnehmer
Tubes protecteurs métalliques pour Metall-Schutzrohre fiir Thermoelemente

assemblages de couples thermoélectriques

This European Standard was approved by CENELEC on 8 March 1994.
CENELEC members are bound to comply with the CEN/CENELEC Internal
Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CENELEC member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CENELEC member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fur Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels

© 1994 Copyright reserved to CENELEC members
Ref. No. EN 50112:1994 E
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Foreword

This European Standard was prepared by the
CENELEC Technical Board Working Group
BTWG 68-2.

The text of the draft, based on BT
(DE/Notification) 160, was submitted to the formal
vote in August 1993 and was approved by
CENELEC as EN 50112 on 1994-03-08.

The following dates were fixed:

— latest date of publication of
an identical national
standard (dop) 1995-03-15

— latest date of withdrawal of
conflicting national
standards (dow) 1995-03-15
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1 Scope

This standard applies to metal protecting tubes,
used for straight thermocouple (t/c) assemblies,
where the components parts are exposed to internal
or external pressures, (ISO 7268), and where the
working conditions have to be taken into
consideration for the materials used.

2 Normative references

This European Standard incorporates by dated or
undated reference, provisions from other
publications. These normative references are cited
at the appropriate places in the text and the
publications are listed hereafter. For dated
references, subsequent amendments to or revisions
of any of these publications apply to this European
Standard only when incorporated in it by
amendment or revision. For undated references the
latest edition of the publication referred to applies.

EN 10027 Series Designation systems for
steel

EN 10088-1 — Stainless steels —

(under Part 1: List of stainless

consideration) steels

EN 10216-2 — Seamless steel tubes for

(under pressure purposes —

consideration) Technical delivery
conditions —

Part 2: Unalloyed and
alloyed steels with
specified elevated
temperature properties

ISO 7268 1983  Pipe components —
Definition of nominal
pressure
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3 Configurations for protecting tubes: dimensions and descriptions
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protecting tube EN —-A 22 X 1020 -1,4541

Denomination "7

Master number.

Type

Diameter.

Length

Material number or code
letter according to table 2

Table 1 — Dimensions and tolerances

Dimensions are in millimetres

Type d s For straight t/c assemblies without interchangeable measuring probe having a nominal
length /#
+0,2 +0,5 180 250 355 500 710 1000 1400 2000
-0,1

Length of protecting tube /3

tolerance for type A + 1,5, for type B + 3, for type Ct‘ri

A 15 2 195 265 370 520 — — — —
22 2 — — — 520 730 1020 1420 2020
24 3 — — — 520 730 1020 1420 2020

B 22 2 — — — — — 1020 1420 2020

C 15 2 195 265 370 520 — — — —
22 2 — — — 520 730 1020 1420 2020
24 3 — — — 520 730 1020 1420 2020

4 Nominal length /: Dimension from tip of protecting tube to lower edge of connection head with a straight t/c assembly.

4 Material

Table 2 — Definition of code letters for materials for metal protective tube

Code Material abbreviation Material Technical supply conditions
letters? EN 10027 number
Iron (technically pure) [A 1.0340 QRELP
Unalloyed steel H 1.XXXX CEN 10216-2
Alloyed steel C X10CrAl18 1.4742 d
D X10CrAl24 1.4762 d
F X18CrN28 1.4749 d
K X6CrNiMoTi17-12-2 |1.4571 eEN 10088-1
N X6CrNi1T118-10 1.4541 eEN 10088-1
P X10NiCr32-20 1.4861 SELP
Q X15CrNi1S125-20 1.4841 d
Ni-alloy J NiCr60-15 2.4867 f
4 With configuration type B the code letter is according to the protecting tube material. The elongation is fabricated from
unalloyed steel or according to manufacturer.
b Chemical composition according to iron-steel-list.
¢ Seamless tubes from heat stable steel.
d Heat resistant steels for rolling and forging.
€ Stainless steel.
£ Ductile nickel alloys with chrome.

© BSI 10-1998 5
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5 Protection tubes shall be
manufactured from:

a) seamless unalloyed (carbon) steel;
b) seamless or welded alloyed steel;
¢) seamless or welded special materials.

The welding shall not result in beads protruding
into the bore of the tube.

NOTE Welding may affect the corrosion and/or mechanical
properties of the tube.

6 Testing

The tubes shall be leak free when tested at a
positive pressure of 2 bar at room temperature.
7 Marking

The material code reference shall be permanently
marked on the outside wall of the tube, a minimum
of 40 mm from the open end.

© BSI 10-1998
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Annex A

Indications for the selection and application of the material for protecting

tubes

The following remarks are only recommendations for the application of various materials. For sheath
selection the specific service conditions should be taken into account as it is possible where different areas
of stress are experienced, to combine different tube materials as shown in type B. At elevated temperatures,

and in molten metal, the useful life is greatly reduced.

A.1 Resistance of materials of protecting tubes in contact with gases

Table A.1
Material Applicable in air Resistance against
number °C
Sulfur containing gases Gases containing Carbon deposition
Oxidizing Reducing nitrogen and with
low oxygen
content
1.0340 550 low low intermediate low beneath 550 °C
1.4742 1050 . intermediate low intermediate
very high -
1.4762 1200 high
1050 hich intermediate - diat it diat
very hi - - intermediate intermediate
1.4749  [1200 y e quite high
1.4541 800 intermediate intermediate
1.4841 low low quite high
2.4867 1200 1
high ow
1.4861

A.2 Recommended application fields

A.2.1 Application in gases

Table A.2
Application field Material number

Tempering oven 1.0305
Annealing or hardening oven with gases containing sulfur or carbon 1.4742

1.4762

1.4749
Chemically agressive vapours with the exception of combined vapours of 1.4541
hydrochloric acid with sulfur dioxide gas
Ovens with gases containing nitrogen but with low oxygen content 1.4861

Nitration ovens with ammonia

© BSI 10-1998
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A.2.2 Application in molten salts

Table A.3
Application field Material number

Nitrate of potassium, saltpetre, nitre up to 500 °C 1.0305

1.0340
Cyanide up to 950 °C 1.0305

1.0340

1.4841
Chlorine-containing-melts? 1.4742

1.4749

1.4762
a In molten salts containing barium chloride all metallic protective tubes are only short living. It is therefore recommended to
measure temperature in those molten salts with radiation thermometers (pyrometers).

A.2.3 Application in metallic melts

Table A.4
Application field Material number
Aluminium up to 700 °C 1.4861%
Magnesium containing up to 700 °C 1.0340
aluminium
Bearing metal up to 600 °C 1.03052
Lead up to 600 °C 1.03052P
up to 700 °C 1.03052b

1.4861

2.4867
Zinc up to 480 °C 1.0305

1.4749

1.4762

up to 600 °C 1.0340

Tin up to 650 °C 1.0305
Copper up to 1250 °C 1.47624
Copper-zinc-alloys up to 900 °C 1.48624
a Also protecting tubes out of cast iron with lamellas graphite (grey cast iron) with material numbers 0.6020 (GG20) may be used,
which however do not have to match the dimensions from Table 1.
b The formation of lead oxide on the surface of the melt is to be avoided.
¢ Only with outer layer of hard chrome.
d All metallic protecting tubes are more or less attacked by copper melts. In the case of high quality copper alloys it is therefore
possible that unacceptable impurities are introduced into the melt in this way.

A.3 Protective measures

It is possible to extend the useful life-time of protecting tubes by a coating of enamel or aluminium bronze
or protecting paint. In molten metal the worst attack usually takes place at the metal/air interface. The
tubes may be protected by changing the immersion depth repeatedly, or by a sleeve, by a protecting paint,
or also by a refractory wrapping.
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List of references

See national foreword.
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.

Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.

Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means — electronic,
photocopying, recording or otherwise — without prior written permission from BSL

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
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