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1- PURPOSE

1.1 - Nature of the components

This specification governs the supply of elastomer connections used
faor water pipes of cooling and heating systems on railway ralling stock with
heat-engines for working pressures of 5 bars or less and-working temperata-
res between - 30° Cand + 116° C.

Ali the necessary details for the carrying into effect of the contract .
shall be indicated in the order ar its appended documents.

1.2 - Classification

There afe two categories of elastomer cannections as follows A and

1.3 - Reference documents

In the text of this specification reférence is made to the following
documents :

150 Recommendation R 36 : Determination of the adhesion of vulcanized
rubbers to textile

ISO Standard 37 »Vulcanized rubber - Tensile test - elongation I

1SO Standard 48 : Vulcanized elastormers - Deatarmination of
hardness (hardness between 30 .and 85
n.l.D.c}

ISC Standard 188 : Vulcanized rubber - Tests for resistance 1o

accelerated ageing or to heat

IS0 Standard 1402 - Elastomer pipes - Hydrostatic tests
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“Vulcanized elastomers - Determination of re-
sistance to cracking due to ozane under sta-
tie conditions

150 Standard 1431

150 Standard 1817 : Vuleanized rubbers - Resistance to liquids -

Test methods

: Vulcanized ruhbers - Determination of the
residual. deformation. after constant elonga-
tion, at normal and high temperatures.

150:Standard 2285

2.- CHARACTERISTICS

2.1 - Composition of the connections

The carinections: shall consist of tubing and a lining of elastamers,
joined together by means of textile reinforcement giving sufficient resistan-
ce-and glasticity to the piping formirig the connection.

2.11 - Tubingand lining of the connection

The choice of elastomer, which must be strong enough 1o satisfy
the characteristics of this specification; shall be left to the initiative of the
supplier, ‘who shall advise details of ‘its nature to the purchasing Hailway,
at the latter's request,

2.1.2 - Reinforcement
The choice of the nature of the textile used for the reinforcemént

shall be feft to the initiative of the supplier; who shall provide the purchas-
ing Railway with relevant-details, at the latter's request:
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2.2 - Physical characteristics
2.2.1 - Appearance

The connections shall have clean-cut edges, without burring :'the
sections af the ends shall be perpendicular to the longitudinal axis of the
connection. The surfaces shall be smooth, without cracking or other appa:
rent defects I'kely to be detrimental 1o the use of the connectiens. A Ting
texture giving the appeararmce of canvas may be tolerated ‘on the external
surface of the lining.

2.2:2 - Geometrical chiaracteristics

The dimensions and tolerances of the connections, prascribed. in
the order and its appended documents, shall be stipulated by the purchasing
Railway.

However, the thickness of the tubing must tiot be less than
2.2 mm and, in the absence of provisions to the contrary, the thickness of
the ining must not be less than 2 mm.

2.2.3 - Mechanical and physico-chemical charactéristics
The mechanical and physico-chémical characteristics of the ¢on-
nections in categories A and B are defined in Tables 1 and 2 helow.

2.3 - Manufacturer’s brand marks

The connections shall be marked indelibly in accordance with the ins-
tructions given in the order and its appended documents,

Failing any instruction; the connections -shall be marked as follows :

- with the mark of the supplier,

-with the nominal inside-diametér of the connedtion,

- with the date of manufacture {No. of the month and fast two figures of
the year},

- With the referénce to this techrical specification,

The marks shall appear once on each connection and at least once
every 10 ¢m of length in the case of an order per linear metre.
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3 -MANUFACTURE

3.1 - Approval of suppliers

The manufacture of the reinforced elastomer connections of water
pipes for codling. and heating systems may anhly be entrusted to suppliers
approved by the purchasing Railway.

3.2 - Certification-of the connections

Before any mass-production takes place, the connections must have
been certified by the purchasing Railway, under the conditions of para.
4.2,

Certification, when given, shall cemain valid for connections of
different ‘dimensions but manufactured with the sarne -elastomer, and the
same textile reinforcement, and using the same process as the connections
which have successfuily undergone the certification procedure.

Certification must be remewad each’ time thare is a4 modification which
changes. tha characteristics of ‘the ‘connections, particularly in the case of
any maodification to the drawing of the connections, their manufacturing
process ar the nature of the component parts.

3.3 - Manufacture of the connections

The supplier shall be free 1o choose the manufacturing processes,
subject to the -connections complying fully with the provisions of this spe-
cification.

3.4 - Repairs

Any répairs intended to conceal a defect likely adversely to affect
the inservice performance of the component shall be prohibited, Any other
repair rmust have received the prior agreement of the purchasing Railway,
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4.1 -Inspection of the manufacture

The representative of the purchasing Railway must be informed- of
any changesmadsg to the manufacturing process.

4.2 - Certification
Certification is the specific inspection procedure for the initial manu-

facture of a supplier, which leads to acceptance or rejection.of the manu-
facture:of that supplier.

4.2.1- Composition of the batch of connections ‘intended for certifi-
cation
When certification is to be effected, a sample comprising at
least 10 connections of the model to be certified shall be taken from and
identified in a batch of connections manufactured under conditions. pres-
cribed for mass-production by the representative of the purchasing Rail-
way.

4.2.2- State of connections subjected to the certification procedure

The connections -shail be submitted in finished condition.

4.2.3- Organisatioh of the certification tests
The tests to which the connections must be subjected as part

of the certification: process shall be those constituting the Type tests and
indieatad in Table 4 :of para: 4.3.2.

4.3 - Aceeptance inspaction of the connections
4.3.1- Submission for acecegtance
4.3.1.1- State of the connections on submission for acceptance

The connections shall be subimitted for acceptance in
delivery condition,




852-1
R

213 -

4,3.1.2- Sorting into batches and sampling for test purposes

The connections shall be submitted for accaptance in
batches of the same type of 1 000 m'maximum, emanating from the same
manufacture.

The confections intended for the tests and checks
shall be. taken at random from sach batch submitted and marked indeli-
bly.

The number of tests to be carried out,; depending on
the sizeé of the batches, is given in Table 3 below :

TABLE 3

Sizeof batches Number of tests

up to 50 -metres
51 to 150 metras
15871 to bOO metres
above 500 metres

gy B

4.3.1.3- Advice of subrmission

The date of submission shall be advised fo the repre-
sentative of the purchasing Railway by written memorandum signed by
the factory manager or his authorized representative ; this memorandum
must. indicate the number of connections forming each batch, the refer-
ences of the'order by which they are covered, and the results of the checks
and tests which the supplier is required to have carried out beforehand on
the items submiitted inaccordance with this specification.

4.3.2: Nature of the tests and checks
The connections shall be subjected to the type tests or mass-

praduction tests listed in Table-4 below, either during the certification or
acceptance inspection procedure.

852-1

TABLE 4

Shapes and dimensions
of the test pleces

The connection itself

Bection of ¢onnection of

minimum length 200 mm

Section of connection of
minimum length 200.mm

Numbar of test

pieces per test

At the choice. of
the inspector of the
purchasing Rail way

Test

a4 1

84432

Category

concerned | method

A and B

Aand B

Mass-
production
1ests

i

Type

test

MNature of the
checks and tests

Checking of appearance

Checking of dimersicons

Test Unoer pressura

- when ready forsubmission
- after actian of treated

watdr/diesel fuel

- after sction of hot water

- after-action of ail

Bursting test::

- when reagy for submission

-after action of treated

water/diese! fuel

- after action of hot water

- after action of qit
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0.2 mm

I

the connection as: ready for

submission
Dumb:betl shaped test pigces

Test pieces whose volume is
as per Appendix 1.

Durnb-bell shaped teést pieces
(see Appendix 11 taken from
between 1 and 3 cm

thickness 2

i

54439

AandB |4 4.4.3.11

Aand B

Dynamic fatigue west under
repeated tensile loads
--after-action of cil No.-3
= after actios of treated
water + athylena giveol
Checking:of the resistance

Chacking of tha variation
to.azoneg

in volume ;
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The type tests shall be carried out in their entirety as part of
the certification procedure for a type of connecticn.

The ‘type tests can be renewed partly or completely in the
course of a current manufactire, at the request of the representative of

the purchasing Railway and, in particular, in the case of repeated rejee-
tions.

The massproduction tests shall be carried out on eack sub-
mission of connectians, .

4.4-Checks and tests
4.4.1- Submission of test pieces

The test pietes necessary for the adhesion tests on the reinfor-
cements are taken from the connection; either longitudinally for internal
diagmeters < 25 -mm, or ¢ircumfeérentially for internal diameters
25 mm.

Thee ‘test pieces necessary for the tests prescribed in paras
4437,4438, 44.3.9, 4.4.3.11 are of type 2 of 1SO Standard 37, and
are taken in a circumferential direction for connections of internal dia-
meter > 25 mm, and longitudinally for connections of internal diame-
ter = 256 mm.

The test pieces necessary for the tests for resistance to li-
quids are those defined in 180 Standard 1817. They are taken longitudi-
nally in the connection. .

If the thickness of the test pleces is greater than the thick-
ness prescribed,. it must be reduced to that value by grinding or by suit-
abie means, avoiding-any heating.

4.4.Z- Treatment of test pieces

Certain characteristics of the connections or component
parts of the connection shall be checked after ageing.or action of liguids.
The nature of the ageing and ‘the procedures for obtaining the test pieces
are defined helow,
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4.4.2.1- Thermal ageing
The test pieces intended for chacking :

- the hardress,
- the ultimate strength,
-'the eélongaticn at rupture,
after accelerated thermal ageing, are taken from the lining and tubing of
the connection as ready: for submission-and prepared in accordance with
the instructionsiin § 4.4.1,

Thetest pigces shall be exposed to hedt :

-for 7-days at 125 "G for connections in category A, and for
- 7 days at 70°C for-connections in-category B

under the conditions of 1SO Standard 188.

4.4.2.2- Action of liguids
4.4.2.2.1~ Action of liquids on the conmection

4.4,2.2.1.1 - Combined action of treated
wiater and diesel fuel

The sample connection intended for:checking :
- the resistance 1o pressure,
- the resistance fo bursting,
-the adhesion of the 'component parts,
-'the resistance to dynamic fatigue by repsated tensile loads,

shall be subjected internally for 240G hours to the action of a flow of treat-
ed water, brought up to and maintained at a temperatuie of g0°C.

862-1
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At the beginning of the test, as soon as the water circulating in the
section- of the connection has reached its stable témperature, thie external
tining of the connection is completely immersed for B minutes-by means
of the testing.apparatus shown in the diagram. below, in diesel fuel pre-
viously heated and maintained at'a temperature of 50°C.

After B minutes the connection, with the treated water inside conti-
nuing 1o flow, is. withdrawn from. the action of the diesel Tuel without
the lining being wiped.

After 120 haurs the conngction is again completely immersed in the
diesel fuel under the same condifions of time and temperature as below
and ther withdrawn from it Circulation of theé treated water is maintain-
ad until theg end of the test.

Taemperatirg
recarders

e Expansion

Connection to

be tested
o
- Pump for
continuous
e T water circulation
Thermostar L of the water
4 ; Tank containing wnder pressure
i ﬁ i 270 L" the fuel intended of T bay and with
- for temporary aflow of 181 min
350 ' immersian |*+2
Tank containing +
water haated
e.fe%rricaﬂy e
et [ R S R e —
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The water to be used for the test shall include an anti-corrosion pro-
duct and/for an anti-freeze product, the nature and proportions of which
shall be left to the'initiative of the purchasing Railway.

The fuel to be used shall be a mixture of hydrocarbons of mineral
o' synthetic origin, intended particularly for internal combustion engines
and. with tha Tollowing characteristics :

- Viscosity at 20°C : =X 9.5 mm2/s
~Sulphur content : = 0.90 % by mass

- Fiash point: = 55°C.

< Aniline point : 69°C *+ 1.5°C

- Cetane index : =* 40

- Distitlation : Less than 65 % at 250°C.

Tha sections of connection intended for checking the resistance to
pressure and resistance to bursting are cut from the sample subjected to
the comhined action of treated water and diesel fusl.

The test pleces necessary for the checks on adhesion arnid resistance

to repeated dynamic fatigue are taken from the sample subjected to the
combined action-of treated water and diese! fuel.

4.4.2.2.1.2 - Action of hot water
The sample connection intended for checking :
-'thie tesistance 16 pressure,

-the resistance to bursting, and

852-1
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- the adhesion of the component parts,

is sealed. hermetically at one end and filled with- distilled water. It is then
placed verticatly in an oven regulated at a.temperature of 85°C ; its upper
and is covered with watch glass, The piping is maintained at this tempera-
ture for 168 hours [ twice a day the level of the water inthe piping is top-
ped up with hot water. Following this treatment, the sample is emptied
immediately and kept for one hour at ambient temperature.

The ends of the sample are then cropped to give a length of
20-mm and the test pieces necessary Tor the tests:are cut from it

The tasts for resistance 10 pressure and bursting must be carri-
ed out.no later than 2 holrs after removal from the oven.

4.4.2.2.1.3 - Action of oil

The sample connections necessary far the test, also the pro:
cedures for the action of the liquid and the removal of test pieces; are
identical to those defined in § 44.2.2.1.2. In this case; the distilted water
is replaced by oil No. 3,

4.4.2.2.2 - Action of liquids on the compohent parts of the
cannections

The test pieces which are to be stibjected to the action of fi-
quids are selected, depending on the nature of the tests to be carried ouft,
in accordance with the conditions defined in § 4.4.1,

The action.of the liquids on the companent parts of the con-
nections shall take place in accordance with the conditions of 150 Stand-
ard 1817,
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The test pieces-shall be Immersed, as the case may. be, i the follow-
ing Immersion liquids :

- a solution of ethylene glycol in wateg {proportion by volume 60 % -
50 %) for 70 hi at-a temperature of 96 C, for connections in category B,

--a solution of treated water and ethylene glycol (pgoportion by volume
70 % - 30 %) for 70 hours at a temperature of 120 C for connections in
category A. The nature of the anti-corrosion products and their concen-
tration shall be stipulated by the purchasing Railway.

-oil No. 3, namely :

- far 7 days at a temperature of 20°C for the tubing,

- for 7 days-at.a temperature of 100°C for the external linings.

The immersion liquid must be renewed far each test.

4.4.3- Organisation of the cheeks and tests
4.4 3.1- Checking of the appearance

The conditions. prescribed in § 2.2.1 must be ob-
served.

4.4.3.2 - Checking of dimensions

The ‘dimensions of the connections shall be measured by
maans of the usual instruments appropriate to. the size of these parts and
to the level of accuracy required.

For the internal diameter of the connegtions; truncated or
graduated internal cylindrical gauges must be used.

The dimensions of the component parts of the connections
shall be checked by meéans of a profile projector or equivaiént method.

-4 -

4.4,3.3 - Test under pressure

Tha test shall be carried out in accordance with the
provisions of 150 Standard 1402.

Thie test piace shall consist of a section of :connec-
tion appreximately 200 mm ‘in ferigth secured loosely with collars onm a
perforated metal tube, with blocked ends, to allow for the application
for 15 minutes of hydraulic pressure corresponding to the test pressure.
The distance between collars must-not be tess than 160 mm.

Before the test pressure is applied, the external dia-
meter of the connection shall be measured after positioning, in its centre,
to the nearest 0.5 mm.

The test pressore shall then be exerted on the con-
naction,

. The temperature of the water used shall be 20°C =
2 (o) far cc(:)nnections in category A and, failing provisiofi to the contrary,
90°C * 27Cfor connections in category B,

After 15 minutes, the diameter in the centre is maa-
sured again.

The principle of the-assembly is given in the following
diagram :

Pressure Collar Test piecé

gauge /

Hydraulic

Hole
Metal tubing

pressure — H 4

1‘ well 150mMmM rm'ﬂ'.n--tl
1

i 200N MR, gl
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Depending ori the categories of connections, the test pigces shall be
subjected to the pressure test :
- as'teady for submission,

- after action of the treated water and diesel fuel under the conditions of
$442211

- after action of hot water or-oil under the conditions of § 4.4.2,2.1.2
and §4.4.2.2.1.3:

The'connections must satisfy the requirernents of § 2:2.3.

4.4.3.4 - Bursting test
Having undergone the pressure test, the conbection shall then be
subjected internaily to a hydraulic pressure raised gradually from .about

10 bars per minute, until bursting oceurs.

Depending on the categories of connections, the test pieces shall be
subjected tu the bursting test :

--as ready for submission,

- after action of traated water and diesel fuel in accordance with the con-
ditions.of §4.4.2.2.1.1,

- after action of hot water or oil in accordance with the conditions of
$4.4.2212and §44.22.1.3.

The connections-must satisfy the requirements of §.2.2.3.

4.4.3.5 -Test for adhesion of the reinforcements

The test pieces shall betaken, depending on the diameters of the.con-
nections, as-indicated in §-4.4:.1.
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The lining and the reinfarcement, and the tubing and the: reinforce-
ment, shall be separatad in turn on 4 dynamometer in accordance with
the provisions of 1SO Recommendation R 36, and the efforts necessary to
bring about separation shall be recorded.

Depending on the categories of cannhestlons, the test pieces shall be
subjected to the adhesion test -

--as-ready for stthmission,

- after action of treatad water and diesel fuel in accordance with the condi-
tions of §4.4.2.2.1.1,

- after action of hot water or oil in accordance with tha conditions of
§$442212and § 44,2213

The connections must satisfy the requirements of § 2.2.3:

4.4.3.6 - Checkingof hardness

Checking of hardness shall be carried out in accordance with the.ins-
tructions in 150 Standard 48,

The test pieces shall be taken from the tubing arfand from thelining
of the connection in accordance with the ingtructions in § 4.4.1.

Bepending on the category of connection, the test pieces shall be'sub-
jected to checking of hardness

- as ready for submission,
- after thermal ageing under the conditions of § 4.4.2.1,
- after action of aethylene glyeel under the -conditions of § 4.4.2.2.2,
- after action of oil :
~Mo.3at20° C,
-No. 3 at 100° C.

under the-conditions of $4.4.2.2.2.

The coninections must satisfy the réequirements of § 2.2.3.
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4.4.3.7- Checking of tha tensile strength

i e
The checking of the ultimate strength and‘ of the giongan;:;oatsz:sct’;l:d
shall be carried out in- accordance with the instructions in

37.

\ . "
The test piece chosen shiall be that of type 2 defined in Appendix
to this leaflet.

. - .
The test piéces shall be taken from Fhe t_ublng an1d/0r lining of th
connection in accordance with thie instructions in §4.4.1.

Depending on the category of connection, the test piecles shall betz?:-
jected t?) ¢hecking of the ultimate strength and/or efeongation atrup :

-‘as ready for subrission,
- after thermal ageing under the conditions of § 4.4.2.1,
- afier action. of ethylenc glycol under the conditions of § 44222,

The tensile strength as ready for submission and its variation after
ageing must satisfy the requirements of & 223,

4.4.3.8 - Test for residual deformation by stretching of the tube when
static

The test shatl be.carried out in sccordance with the provisions of 150
Standard 2286,

ix 1.
The test pieces used shall be of the dumb-bell t',(pe as per As;):::::ith
They hall be taken from the tubing.of the conngction inaccor
theinstructions in. § 4.4.%;

The length Lo of the calibrated part of the test piece shall t'ie S\;r;ﬁ
by lines-on the concave surface. This distance Lo = 21(0 r1_'\l_rr|;|e t_est .pieces
shall be measured between the inside adges ufb the mar s.rks Aol

distance between ma
then be stretched so that the ‘ . inc
:réi:u Lo fo 2 Lo ; they shall then be placed in an oven and maintained at
o [+ +0
a temperature of 70° C + 17 Cfor 24 h +0h.
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The residual deformation is mieasured 30 minutes -+ 4 minutes after

the test'piace has been completely released from all strogs.

The distance L between marks is measured between the internal edges

of the marks to the nearest 01 M, by means of a micrometriz lens with a
magnificatian of 2X.

The residual deformation resulting from stretching of the tuhing of
the connection when static shall be caleulated by the formula.

Lt —to
Ls— Lo
-:Lo being the ihitial length between marks,
- Ls being the reference length in the elongated state,
~L1 being the length measured after deformation,

x 100

The connections must satisfy the requirements of §.2.2.3.

4.4.3.9 - Dynamic fatigue test urider repgated tensile loadson the tub-
ing and lining

The test pieces shall be taken as indicated in § 4.4.1 from the tibing
and from the lining as ready for submission:

Each. test piece shall ther be subjected, on a suitable machine, to
successive tensile loads under the following conditions .

< the length Lo (20 mm) marked on the calibr

ated part of the test piece
shall be increased 10 2 Lo by an initial tensile |

oad,

- the machine shall then be regulated so that the tength 2 Lo is increased
10 3 for each tensite load, and thenreduced to 3 Lo. This operation:shall
be repeated at a frequency of 30 tensile loads per minute.

The connections must satisfy the requirements of § 2:2.3.

4.4.3.1.0 - Variation in Volume after action of liguids

The variation in velume after action of liguids shall be deter-

mired in accordance with the provisions of 1§0 Standard 1817,
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Tha tést piaces hecassary for carrying out these tests shall be removed
under the conditions defined in § 4.4.1,

Depending on the category of the connection, the test pieces shall he
subjected tothe action :

- of treated water and ethylene glycol,
-ofoil No. 3, for -7 days at 207 C for the lining,

- of oil No. 3 for 7 days at 100°.C for the tubing, urider the conditions of
§4.4227.

The connections must satisfy therequirementsof § 2.2.3.

4.4.3.1.1.- Test for resistance to cracking due to ozone under
static conditions af the lining.

The test must be carried out in accordance with 150 Standard
1431.

The test pieces of the diimhb-hell type -as per Appendix 1
selected in accordance with the instructions in § 4.4.1 from the lining of
the connection, shall be elongated by 20%, and then placed :

- for 8 hours in surroundings where the concentration of ozone is 200'+ 20
parts per 100 million by volume, for connections in category A,

- for 24 hours In surroundings where the concentration. of ozone is B0+ 5
parts per 100 million by volume, for connéctions in category B ; the tem-

perature is maintained at 30°C £ 2° € throughout the test.

The test pieces-shall be examined under tension by means of a
lens with a magnification of 7X.

The connections miust satisfy the requirements of § 2.2.3.
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4.5 - Conclusion of the inspections

Any defect in appeatance or any dimensional deviation likely fo-ad-
versely affect their satisfactory Use in service shall result in rejection of
the connection or conriections:in question.

‘ Any result not conforming to any one.of the tests preseribed shall give
rise to rajection of the corresponding batch.

Fresh ‘tests may only beé carried out, at the request. of the suppliar,
with the prior egreement of the purchasing Railway.

5 -DELIVERY
The connections must be suitably protectad against impacts.

Connections must not have been manufactured more than thres
months before delivery.

6 -GUARANTEE

The guarantee period of connections shall be three years against any
defect due to ‘manufacture and not detected during inspection at the
factary.

Connections which have been rejected because they do not con-
form, during the guarantes period, shall be maintained at the disposal of
the supplier with a view to their raplacement or reimburserment at their
value in new conditior at the time of withdrawal.

During any period ‘of storage the conmections must be conserved in
straight lengths, laid flat in unstressed conditions, in ventilated premises
maihtained between temperatures of 10°°C and 20° C and with a relative
humidity of 65 %, away from light.

_ Utjder these conditions of storage, they must retain the characteris-
tics stipulated [n this specification during the corresponding guarantee
periad.
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APPENDIX 1
TEST PIECE H 2 150 37
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APPLICATION

All Railways in the Union.

RECORD REFERENCES

Headings under which the question has been dealt with ;

- Praparation of standard specifications concerning the parts or
component units used in the construction of Diese! locamatives or rail-
cars.

al Flexible pipes for fuel and oil |
b) Flexibie pipes for hot water ;

c) Electric.cables resistant to water, fuel and-oil.
{Vth 'Committee : Di. : Paris, June, 1957 ; Budapest, June, 1958}.

- Finalising of revised LHC Leaflet No. B52-1 ¢Flexible connections
for water ¢oolingand for hot water pipes-installed on stock with internal

combustion enginesy.
{Sub-Committee for Specifications : Paris, January, 1982}




