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EXPLANATORY 'MEIORANDUM

I. Introduction

On the 51;11 Janvary 1973, the Commission forwarded to the Council the proposal.

for a peneral directive concerning approximation of the laws of the Member

States relating to common provisions for pressure vogsels and the methods for in-
~sspecting them together with the first spocial d:!.:r'ect’iv’e~ on unwelded steel gas cy—

- linders,

Within the framework of harmonisation of the various classes of mass-produced
pressure, vessels and with a view to eliminating the nmany barriers that there
are to freedom of movement owing to the diversity of the legislative require-
menfs, administrative and statutory governing design and inspection, in force
in the liember States of the Community, the Commission has, accoriiuzly, pree=
pared the proposal for a .directive relating to welded uné.lloyed’ sieel gas

cylinders,

This is the third proposal for a special dircct and concerns light alloy
cylinderss If is %J'énéiilar to the lines of the proposal of the Circctive rela~-
ting to unwelded/gas cylinders but is being cxpanded to take into consideration

teclnical aspects and safety factors peculiar to this type of gas cylinders

As against the use of steel, the use of aluminium alloys for the production of
cylinders is of comparatively recemt origine Given the increasing growth in
the demand for light alloy cylinders, principally because of their lightness
characteristics and smooth appearance, it is absolutely essential to extend this
proposal for a speckl directive which will allow the free circulation of c¢cylin-
ders produced from light alloys, between all Member Statess ‘

Indeed, the different leglislst ve provisions at the present time in existence
within the Member States are as result, particularly in the light of experience
acquired that the production of the varjous alloys are not the same, is a very

serious rostriction of trade.

i/o
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It is therefors necessary to draw up a list of aluainium alloys admissible
for the maumfacture of cylinders as well as to specify the inspection and
tests to be carried out to meet safety requirementss the corrosive behaviour

of certain alloys particularly to be subjected to a special examination,

The employment of alloys, otherwise of a lesser commercial importance, having
a tensile strength greater than 500 I\T/mm2 is not allowed to avoid the risk of

craci: propogation on the stress-resistant cylinder casing.

In order not to hamper tecimical progress, the Directive also makes provision
for the use of alloys other than those prescribed, provided that they pass an
intercrystalline corrdsion-resisiance test simulating the likely effects of

weather near the seas

As with steel gas cylinders, this proposal for a Directive provides for

"eptional" harmonization and applies only to empty cylinderss

24, Remarks on the proposal for a Directive

. In view of the analogy which exists, this proposal for a directive follows the
plan adoptec for the Directives on steel gas cylinderse The articles define in
pariicular:

-~ the scope of application of the Directive;
- the ojlinder which nmay be placed in free circulation and the means of

ensuring such circulation;
- the capacity and pregsure values of the ¢ylinder determining the inspection

procedures to which it will be subjecteds

After defining the alloys approved for cylinder production and giving the broad
lines of the construction rules and processes,; Annex I specifies the mefhods of
carrying gui the tests and the criteria of acceptance for the cylinders testeds

TheproceCures for EEC approval and verification and the requirements for marking

cylinders are then laid downe

Avnex II defines the intercrystalline corrosion resistance test to be undergone
by other than approved alloys in order to be used in the production of cylinders.

o/a
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Anneres IIT and IV give forms of certificates of EEC approval and verifications

Consultation with circles concerned

With a view to the preparation of the present proposal for a directive, a very
detailed examination of the different national rcgulations will first be

carried outs Conclusions drawn from the work of the principal standardisstion
and controlling bodies will be utilised to a great extent. Already, at the pre-~
paratory stage of thc worl, on the spot contacts are made frequently with consumer
associations, controlling bodies, as well as professional circleses This proce-—
dure enables the Commissionts services to prepare a homogenious draft directive
which forms the subject matter for detailed discussions at the principal mee-
tings of the Commission's working group of experts, to which consumer associa~
tions, controlling and standarcisation bodies and the European association of

Manufacturers are invited,

Consultation of the European Parliament and the Economic and Social Committees

Pursuant to Article 100(2) of the Treaty, the opinions of thesetwo bolies are
required, Implementation of the proposal provisions would, in the casc of cer—

tain Member States, necessitate amendments to their legislation.



LIST OF THE PRINCIPAL LEGISLATIONS IN FORCT IN THE MIEMBLR STATES
RELATING TC SEAMLESS ALUMINIUM ALLOY GAS CYLINDERS

BELGIUL
General Regulation for work protection (R.G.FP T.) :
Kingdom Orders of 1lth February 1946 and 27th September 1947
(Articles 349 to 363).

Federal Nepublic of GERIMLNY -

Regulation for mobile containers and for compresscd gas filling

equipment (Druckgasverordnung) of 20th June 1968.

DENLURK :

a) Order for nobile containers designed for holding conprassed
gas, liquified or dissolved, n° 338 of 11th Decenver 1935

and the following amendments :

n® 75 of the 19th March,1959,
n° 73 of the 21st March 1961,
n® 345 of the 27th September 1963;
b) Instruction n® 17/1972 releting to lebelling and periodical

tests.

FRANCE
a) Amended legislation of 28th October 1943;
b) Amendment Crder of 18th Jamuary 1943;
c) Amendnment Order of 23rd July 1943;
d) Order of 12th November 1962



ITALY :

IRELAND ¢

LUXEMBOURG

a) R,D.L. (Royal Order-in—Council) n° 1331 of 9th July 1926;
(Esteblishment of the National Assoéiation for the Control
of combustion) '

b) R.D. (Royal Decree) n° 824 of 12th May 1927 (Approval of
legislation for the enforcement of Royal Order-in~Council
n° 1331 of 9th July 1926);

c) DM, (Ministerial Order) of 20th August 1933;

d) R.D. n° 2421 of 11th December 1933;

e) D.M. of 1st'August 19353

f) D.M. of 27th October 1969.

Common Law and particularly the "Rylands v Fletcher"
Statute.

Grand Duchy Order of 24th October 1938,

UNITED KINGDOM :

Gas Cylinder Conveyance lLegislation 1931, as amended in 1947 and
1939, and ceriain Exemption Orders.

Home Office Specifications HOAL 1, 2, 3 and 4.
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PROPOSAL FCR A COUNCIL DIRECTTVE ON THE APPROTILTICN I TLE LA™ O 1.7
LI BWR STALES RELATIIC TO S&sMLESS ALUMINIUL ALICY CAS CYLTNDERJ

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

having regard to the Treaty establishing the European Economié Community,

ond in particulur Article 1C0 thereofy.

having regerd to the proposal from the Commissions

having regard to the Opinion of the Furopcan Porliament;

having regard to the Opinion of fhe”Ec?nomic and Social Comrittees

lherecs in the Member Sfates the conctruction amd methods of control of gas
cylinders are subject to mandatory provisions which differ from one Member
State to another and comssguently hinder trade in such cylinders; whereas

it is therefore necessory to eppreximate these provisionss

thereas the Couneil Dircetive 0f Jeeacessecconcesesss On the approximntion
of the laws of the Member States relating to common provisions on pressure
vessels and to the methods of conirol of these vessels lays down in parti-
culer the procedures of EEC approval and verification for these vesselss
wherecs, in accordance with that Directive, the technical reguirements to
be satisficd by EEC typc scamless aluminium alloy gas cylinders of 0.2 to
150 litres capacity should be 1-.id down, so that these cylinders can be
freely put into circulation, marketed and used, after.they'have undergone

the proposecd controls and have been given the proposed morks and symbolss
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HAS ADOPTED THIS DIRLCTIVE:

_ Article 1
1. This Directive applies to the stress-resistant shells of refillable
scamless aluminiun alloy gas cylinders (4. e., formed from a Bingle
piece), of a capacity of 0.2 to 150 litres inclusive and’dcsigned to
cor:ain compressed, liquefied or dissolved gases, the effective pressure
of which is greater than 1 bar gauge at a temperature of 15°0. These
seamless gas cylinders are hereinafter termed "cylinders®.

2, The provision of this Directive shall not apply to:

- cylinders manufactured from an alumlnium alloy w1th a tensi'e stirength
greater than 500 N/mm :

~ cylinders which have been manufactured by a method involving the
addition of metal during the process of sealing the bottom end.

Article 2

Cylinders which conform to the requirecments laid down in the Amnex to
this Directive shall be EEC-type cylinders.

Article 3

No Member State may, for reasons connecied with consiructions or controls,
refusé;'prohibit or restrict the placing on the market and eniry into
appropriate SerVice:afrﬁmcﬁ*vpe cylir@érﬁibaﬂring‘thQHEBC"approval syubol
onG i EEC Jihspeotiion 1art, ‘providsd t w0 the provisions of Article 4 ave
couplied w1th. :

: Article 4

EEC~-type cylinders shall be subject toJ

(a) EEC ‘approval when their hydraulic test pressure is not greater than
225 bars and if their capacity is not less than 0.2 litresand not
more than 1 litre;

(b) EEC aproval and EEC inspection
(1) when their hydraulic test pressure is not greater than 225 bars

and if their capacity is more than 1 litre and not more than
150 litres;
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(2) when their hydraulic -test pressure ig greater than 225 bars,

irrespective of their capacity.

Article 5 -
1. Member Sfate&,shall put into force the 1éws, regulations and
administrative provisions needed in order to comply with this Directive
within eighteen months of its notification and shall fortwith inform the

Commission thereof.

2. Member States shall ensure that the te-+% of the main provisions
of national law which they adopt in the field covered by this Directive

are communicated to the Commission.

Article 6

This Dircctive is addressed to the Memboer States.



ANNEX T

1. TERMS .LND SYMBOLS USED IN THIS ANNEX

l.1. Yield stress

The tern "yield stress" means the conventional yield
stress (RPO. 2) i.c. the value of the stress ( J° ) which
gives rise to a non~proportional elongation to 0.2 % of
the gauge length of the test-piece.

1.2 The symbols used in this Annex have the following meanings:
Ph = ;e;ative hydraulic test pressure (design pressure),
in barsg
Pr = relative cylinderbursting pressure measured in the
bursting test, in bars;

R = minimum value of the yield stress (Ry_0.2) guaranteced
by the cylinder manufacturer, in N/mEE;

R_ = ninimum tonsile streggth guaranteed by the cylinder
nanufacturer in N/nn<;

a8 = mininum thickness of the wall of the cylindrical
part of the cylinder, in mm;

D = maxinmum outside diameter of the cylinder, in nn;

R, = actual tensile strength, in N/mma;

= diaizeter of the former for the bend test.

2. TECHNIC..L REQUIREMZINTS

2e1e Materials

2+1.1. The materials used for the menufacture of the cylinders
shall be aluminium alloys which, after the proposed heat
treatnent, are sufficiently resistant to atmospheric
corrosion.
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2ele24 . Aluminium alloys with the following
chemical compositions are acceptzble for tiie mamilacture
of £rs evlinders: . :

5 TN S X O L T st
. Chemiocal composition

i R ) ' | !
Ts)me of alloy Cu {Mg| Si| Fe| Mn | 2n | Cr |Ti+%r
a ' - ——
min, - % 2l - | - 063] - - -
Al-Mz 3 Mn ’
M Xe ' O.l&{ 3.8 :‘O§5\ O‘SJ 1;0 O.2 0.25 0.2
b) S ' ‘
mino‘ :; . { 4.0 b bt l0.3 z b had el
AL-Mg 4,5 Mn | ,
) 2. X U 04101 5,11 0.5] 0.5I 1.0] 0.2} 0,25 0.2
| |
i . ! |
) i ; :
6) | ‘ | i
nin, i - 0e4| 046} = 0.4 ! - - -
Al-Si 1 Mg "
mxe - | 0,101144] 1461 .0.5{ 1,01 0,2 0,35] 0.2
| | !
A ; | 4_ i
. i i \.f
a) i
Al-Cu~Mz ! '
. MaX,. ‘ 6.0 0‘4 0‘2‘ 003‘ 0.33 OQld 0.10 0.25
| Lo L !
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201.30

2414,
2.1.5.

2e2e

2e3.
203.1.
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For the interpretation of the results of the chermical
analysis of these alloys reference shall be made to
page 4 of the ISO recommendation R209~1971, page 4.

Any other aluminium alloy may be used for the manufacture

~of gas cylinders provided that it first passes the atmos-

pheric corrosion resistance tests described in Annex II

to this Directive or, faillng this, complies with a speci-
fication laid down by the Committee for Adaption to Techni-
cal Progress rceferred to in Airticle 19.of the. Coungil
Directive Of seeeecesececcracsesacesssr On the approxination
of the laws of the Member States relating to common
provisions on pressure vessels and to the nethods of
control of these vessels.

The cylinder manufacturer shall obtain and provide cast
analysis certificates for the aluminiun alloys supplled
for the ranufacture of theicylinders.

The inspection authority shall-have the opportunity of
nmaking independent analyses. These analyses shall be
carried out either on specimens of the alloy taken at the
time of casting such as those supplied by the alldy
manufactures to the cylinder manufacturer or on the
finished cylinders. h - R

Heat and Mechanical Treatments

The manufacturer shall state the type of nanufacture:
cold working, type of heat treatment (temperature and
duration) and type of ccoling.

Calculation of the Parts under Pressure

The thickness of the cylinder walls shall not at any poimt
be less than that calculated for the cylindrical part by ‘

the formnula : P
h

20 R,

The value of Re shown in the formula shell in.no -case -be”
greater than 0,85 Rm whatever the type of allioy used.: . -

« D

+ Ph
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2¢3:2+. The ninimun wall thickness shall not in any cace be
less than 1.5, 2 and 3 mn respectively for cylinder
dianeters of 50 nn or less, greater than 50 and less than
150 mm, and 150 mm or nore. ,

2:3+.3. The thickness end the shape of thc bottom and the top
end shall be such as to satisfy the requirements of the
tests provided for in iten 3.2 (bursting test) and 3.3
(pressure cycling test) of this Annex.

2+.5+44, In orcer to obtain a satisfactory stress distribution,
the thickness of the cylinder walls shall increase
progressively in the transition part situcted between
the cylindrical part and the end; the wall shall be free
fron defects.

2elka Construction and Worknanship

2.4.1. Each cylinder shall be exanined for thickness and for
externsl and internal surfeoce defects

- the wall thickness shall not at eny point be less
than thet specified on the drawing;

- the internal and external surface of the cylinder
shall be free frum defects which would adversely
affect the safe use of the cylinder.

2e4s2¢ The out-of-roundness of the cylindricel shell shall be
limited to guch a value that the difference between the
nexinum and mininun outside diamcters in the same cross
section is not more than 2 % of the average of these
dizneters.

2e#be?3. When a footring is provided, it shall be sufficiently
strong and made of a naterial compatible with that of
the cylincer. The shape should preferably be cylindrical
and shall give the cylinler sufficient stebility. The
footring shall not allow water to accumulate or pernit
ingrees of water between the footring and the cylinder.
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3. TESTS

3¢l Mechanical Tests

3.1:1¢ General requirenents

41l the mechanical tests for checking the properties of
the alloy of gas cylinders shall be carried omt on test
pleces taken from the finished cylinders.

%5¢1.2. Types oOf tests and evaluation of test results

Every test cylinder shall undergo one tensile test'in a

longitudinal direction and four band tests in a circun-
ferential direction.

Zele2el. Tensile test

3s1e2:1.1. The tensile test shall be carried out on a test

specinen of the type shown in Fige. 1 of this Annex

with a gauge length L, = 5,65 V F, F being the right
cross—~section of the test piece. The two faces of the
test piece representing the inside and outside surfaces
of the cylinder shall not be nachined.

3+ledole2e The elongation in percent shall not be less than:

- 12 % for thc alloys referred to in (a), (b) and
. (c) of the table in itcu 2.1.2 and for the alloys
.subject to the requireggnts %n 2:1e3;

-~ 10 % for the alloys referred to in (&) of the table
in iten 2.1.2.

3ele2+2e Bend test

3elc2s2¢le The bend test shall be carried out on specimens obtained

by cutting into two equal parts a ring of width 3a;
in no casc may the width of the test piece be less than
25 MM e '
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501.20202«

3sle2e2c30

5-102-2.4.

5624
3.2:10

5:2e1al.

502»1-20
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Each strip may be machined only on the edges.

The bend test shall be carricd out by mcans of a forner
of diameter d and two cylinders separated by a distance
of 4 + 3a. During the test, the inside face of the ring
shall be placed against the former.

The test piece shall remain uncracked when bent inwards
around the former until the interior edges are separated
by a distarce not greater than the diameter of the former.

The ratio (n) between the diameter of the forrer and
the thickness of the test piece shall conform to the
values given in the following table :

Letual tengile strongth

R, in N/mne Value of n

b sv su o

up to 330 inclusive: 6
above 330 t¢ 400 inclusive: 7
above 400 to 500 inclusive: 8

»

v o0 o0 oo .r s 80 oo
o} se so vn afp ev 90 on

Burstinz test under hydravlic pressure

Test conditions

The bursting test under hydraulic pressure shall be
carried out in two successive stages by neans of an
apparatus such that the pressure in the cylinder
increases regularly until the cylinder bursts and
that the curve of the pressure variation with time
is rccorded.

During the first stage, the rate of pressure increase
until the point of which plastic deformation begins
shall be about 1 bar/s.

From that point, (second stage) the pumping rate shall
be increased to four times that of the first stage
and kcpt coenstant until the cylinder bursts.
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302.50

5.203010

302v302.

50205030

3e2e5.4,

342345

3¢2.3.6,

5e204.

524010
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Performance of test

The bursting test under hydraulic pressure shall afford:

- an examination of the pressure/tinme curve, in order
to deternine the pressure at which plastic deformation
of the cylinder commences, the bursting pressure
and the deformation of the cylinder during the test;

- an examination of the fracture and the shape of its
edges.

Test acceptance conditions

The pressure corresponding to the initiation of plastic
deformation shall not be less than four~thirds of the
hydraulic test pressure.

The measured bursting pressure (Pr) shall not be less
than five-thirds of the test pressure (Ph).

The bursting test shall not cause any fragmentation
of the cylinder.

The main fracture shall not show any signs of brittle-
ness l.e., the edges of the fracture shall not be
radial but shall be sloped in relation to a diametri-
cal plane and shall show signs of striction throughout
their thickness.

The fracture shall not reveal a characterized defect
in the netal.

The fracture shall begin and develop in the cylindrical
part and shall not extend into either end of the
cylinder.

Data which mey help in the interpretation of the test

The neasurement of the volume of water used from the
start of the prcssure build-up to the moment of bursting,
this gives an indication as to the volumetric expansion
of the cylinder.
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343
5.5910

3332

3e5e3,

3040'

Zedhel,
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The neasurement df.fhe increase in the e¢ircunforence
of the cylinder in the area of the fracture.

Pressure Cycling Test

The pressure cycling test shall be carried out on
two cylinders, which are guaranteed by the nanufectu-
rer to be reasonably representative of %he ninirunm
thickness values envisaged in the design, using a
non~corresive fluid.

The test shall be carried out by subjecting the
cylinder to successive reversgls of hydraalic
pressure between the initisl or residusal pressure

and the pressure known as the test pressure.

The test parameters shall satisfy either omne or the
other of the following conditiong, the choice being -
left to the Member States

80,000
2/3 Ph + residual pressure
15 cycles/minute

15.000
Ph + residual pressure
5 cycles/minute

1) - total number cycles
- test pressure
- frequency

2)

.total nuanber cycles
test pressure
frequency

!
¢ b 8

The residual pressure (the préssure at the end of
the cylinder decompression phase) shall not exceed
5 % of the value of the test pressure.

- The temperature measured on the outside wall of the

cylinder shall not excced 50°C during the test.

No fracture shall coccur during the test.

Hydrsulic test

The value of the hydraulic pressure test shall be
equal to the design pressure (Ph).
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5.4.49
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The water pressure in the cylinder shall increase
regularly until the test pressure is reached.

The cylinder shall remain under the test pressure
for a time sufficiently long to demonstrate that the
pressure shows no tendency to fall and thnt leak=-
tightness has been achieved.

any cylinder which does not satisfy these test
requirements shall be rejected.

4. BEC .TEROVLL

4ol

The applicant for aspproval shall subnit the document-
ation necessary for the verification prescribed below,
together with a nurber not exceeding eight prototype
cylinders, fully representative of future production,
which may be necessary for carrying out the tests
prescribed bclow, andl any additional information
required by the ilember State.

In the course of the EEC approval process, the
Member State shall :

- verify that the calculations provided for in
iten 2.% are correct;

- verify that the conditions laid down in iterns
2.1 and 2.2 are satisfied;

- perforn on the cylinders subnitted as prototypes:

~ the tests provided for in item %.1.2. except
in respect of the nunber of tensile tests,
three of these tests being required;

- the test provided for in item %.2, on two
cylinders;

- the test provided for in iten 3.3, on two
cylinders, except where only the length para-
neter of tre cylinder differs and is situated
in the range of lengths of the types of cylincers
which have already been approved;

~ issue the EEC approval certificate conforming to
the model in Annex III to this Directive.

5. EEC INSPTCTION

5.1

For the purpwse of ELC inspection the cylinder
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manufacturer shall o

make available to the inspection authority:

.

the EEC approval certificate;

the. analysis certificates of the aluminium alloys
supplied for the manufacture of the cylinders and
when the cylinder is manufactured with the alloy
referred to in (d) of the table in item 2.1.2 the
results of intercrystalline corrosion tests carried
out according to one of the methods deseribed in
section 1 in Annex IT to this Directive, on btest
pieces teken from one cylinder of eash tempering
charge

the peans of identifying the aluninium alloy east
from which each cylinder is nmanufactured;

the docurents necessary to certify that the
cylinders submitted for EEC inspeection heve under-
gone the samne heat treatnent as those suliitted
for the gpproval procedure}

the 1list of cylinders stating the numbers and the
narks provided for in item 6,

In the EREC inepection

The control authority shall :

ascertain that spproval has been obtained and that
the cylinders conform to this approval;

check the docunments which give the data concerning
the natverialss

ascertain whether the technical requircments set

out in Section 2 have been met, and verify in parti-
cular, by an external and internal visual examination
of o sample number of between 5 and 10 % of the
cylinders in each batch whether the construction

and the exanination carried out by ths nanufacturer
in accordance with iten 2.4+1. are saticfactory;

be present at the tests prescribed in itens 3.1
and 3.2 and check the way they are carried out;

ascertain whether the information supplied by the
manufacturer in the list in iten 5.71.71 %fifth
indent) is correct. Between 5 an 10 % of the cylinders
in each batch shall be gubjected to this check;

igsue the EEC inspection certificate confornming to
the model in Annex IV. 0 this Directive.
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5.2.24

5.2.3,

5.2k

5.3,
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For the execution of the twotypes of tests prescribed
in itens 3.1 and 3.2, two cylinders shall be taken
at random from each batch of 402 éylindérs nade from
the same cast and having been subjected to the sane
heat treatnent and fron each renaining batch of less
than 402 cylinders.

One of thc two cylinders shall be subjected to the
tests prescribed in item 3.1 (mechanical tests) and
the other to the test prescribed in iten 3.2 (bursting
test).

If one of the tests fails even partially to give
satisfaction, two further cylinders shall be taken
at random from the same batch and subjected to the
type of test which was failed.

If either of these two further cylinders fails to
give satisfaction, all the cylinders of that batch
shall be rejected unconditionally.

The sclection of specimens and all the tests shall be
carried out in the presence of a representative of
the inspection authority.

All the cylinders in the batch shall be subjected

to a hydraulic test as specified in item 3.4, in the
presence and under the supervision of a representative
of the inspection authority.

Exenption from EZC inspection

For the cylinders referred to in Article 4 (a), of

this Directive and in accordance with Article 15 (a),

of the Council Directive Of seececcossccesocoosscsns

on the approximation of the laws of the Menber States
relating to common provisioas on pressure vessels

and t¢ the methods of control of these vessels, the
nanufacturer shall carry out, on his own responsibility,
all the test and inspection operations prescribed in
iten 5.2.



- 12 -~

The manufacturer shall provide the inspection auttority
with all the dccunents and the test and control reportse

The presence of a representative of the inspection
authority (cf. items 5.2.3, and 5.2+.4. of this Annex)
shiall not be required.

6+ MLRKING

©ale

6.2

6e3e

6'40
604‘01 %

When all the presc. ibed checks have been carried out
by the inspection authority, and providing that the
results are satisfactory, the inspection suthority
shall issue a certificatc stating the chccks which
heve beon carried out.

The narkings shall be groupcd together and none may be
stanped on the stress-resistant shell of the cylinder.

4 syribol shall be stomped on the metal of the top end

of each cylinder or on an identification plate, if any,
of a minirwa thicknegs of 3 mnj; the syrbol

referred to in item 5.3 of .nnex I to the Council
Directive of seeeeivieeerecnsenssess. On the epproxin-
ation of the laws of the Mecuber States vrelating to
comnon provisions on pressure vessels and to the

nethods of teosting thesc vessels chall be uscd for the
cylinders referred to in Articlc 4 (a) of this Directive,
and the symbel of EEC type approval & referred to in
Arnex I iten 541¢, followed by the symbol of EEC
inspcction "e" referred to in Annex IT itea 3.1.71.1. (a)
of the above-mentioned Directive shall be used for the
cylinders referred to in Article 4 (b) of thie Directive.

These symbols shall be followed by the following
nerkings

Markings relating to the construction

in respect of the aetesl

A nunber indicating the value of Re in N/mmz, on which
the calculation was based.



o

6.4.2.

6.405'

Cobolts

604-5.

in respect of the hydraulic test

The valve of the tegt pressure in bars in figures
larger than the others and above then, the date
(nonth and year) of the first hydraulic test.

in respect of the type of cylinder

Below the figure relating to the test pressure, the
weight of the cylinder in kg, without the valve and
tap , and the nininun cepasity in litres guaranteed
by the cylirnder manufacturers.

The weight and the capzcity shall be expressed to
three significant figures, the third one being fixed
"by rounding down" for the capacity and "rounding up"
for the weight.

in respect of the orizin

The nmanufacturer’'s mark and the serial number.

example :

O4/72

¢ e 270 5/ DhL... s.51
' © 10,4/40,5
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ANNEX 1II

TESTS TO EVALULTE SENSITIVITY TO INTZRCRYSTALLINE CCRATSIC

The method described below consists of immersing the specimens
taken from the cylinder under test in two different corrosive
solutions at the same time, exanining them after a specified
etching tine for any signs of intercrystalline corrcsion and
deternining the type and intensity of such corrcsions The pro-
pagation of intercryStalline corrosion is deterrined netallogra-

Phically on polished surfaces cubt transversely to the etched
surface.

1l.1.

1.2,

Sampling ﬁ
Specinens are taken from the pointed top,; the body and the

bottom of the cylinder (Fig.1), sv that the tests with
solution A defined in 2.1.7: and solution B defined in

- 24142, can be carried out on netal from three parts

of the cylinder.

A sufficient nunber of speciaens must be taken to meet
the requirements set out in 2.2.1 and 2.2.2.

Each specimen rnust be of the general form and the dimensions
given in Fig. 2.

The faces at a2 s alt, b1 b2 b3 bh, al a2 b2 b1, a¥ a3 b3 b4
are all sawn with a band saw and then carefully trirmed
with a fine file. The surfaces o1 afibibl and a2 a3 b3 b2
which correspond respectively to the inner and outer faces
of the cylinder are 1eft‘in their original p?ﬁgh stake.

t i

Preparation of surface before corrosive etchin

l.2s1. Procucts required

HNO3 for analysis, density 1.33
HF for analysis, density 1.14 (at 40 %)
‘Deionized water



1.2.2. Method

In =~ one-litre pyrex beaker, prepare the following
solution :

HNO3 : 63 cn3
HF : 6 cn3
HZO ¢ 929 cm3

Eeat the solution to 95° C

Dip each specinen suspended cn an aluniniun wire for
one uinute in this solution.

Then wash in running water followed by deionized water.

Immerse the speciwen in nitric acid as defined in 1.2.1,
above for 1 rinute, at roon temperaturc, to remnove any
coovper deposit which may have forred.

Rinsge in deicnized water.

To'prevcnt oxydation of specinens, on completion of
preparation they should be plunged in the corrosion
bath intended for then (see 2.2 below).

2. IERFORM/NCE OF TEST

2+1. Two corrosive solutions are to be used, one with
57 g/1 sodiua chloride and 3 g/1 hydrogen peroxide
(= solution 4), and the other with 30 g/l sodiun
chloride and 5 g/l hydrochloric acid (= solution B).

2e2¢ Preparstion of corrosive solutions

2ec070 SOlutiOn a

2+2¢1e1le Products required

NaCl, crystellized, for analysis
H202 100 - 110 nmedicinal volunes
KMnQ4 for analysis

H2804 for analysis, density 1.83
Deionized water



242120

220130

25
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Titration of hydrozen peroxide

Since hydrogen peroxide is not very stable, it is
essential to titrate it boefcecre use. This is done
as follcws,

Take 10 ¢n3 of hydrogen peroxide with o pipette,
dilute to 1,000 cn3 (in a gauzed flask) with
deionized water, thus obtaining a hydrogen reroxide
solution which ill be called C. With a pipette,
place in an erlenneyer flask

- 10 cu3 of the hydrogen pefoxide solution C
- about 2 crm2 of sulphuric ecid, density 1.83.

A solution of permanganate et 1.859 g/l is used
for the titration. The pernanganate itvself serves
as e¢n indicator,.

Expylanation of titration

The reaction of the permangenate on the hydrogen
peroxide in a sulphuric nedium is exprecsed as @

which gives the equivalence : 316g KMn04 = 170 g H202

Thercfore 1 g of pure hydrogen peroxide reacts on
1.859 g of perranganate; hence the use of a 1.859 g/l
solution of perrangannte, which, volune for volune,
saturates 1 zg/1 of hydrogen peroxide.

Since the hydrogen peroxide was previously diluted
100 tines, the 10 cm3 of the test sample represent
0.1 cn3 of the original hydrogen percxide.

By nultiplying by 10 the number of cubic centineters
of permangenate solution used for the titrction,

the titre T of the initial hydrogen peroxide in

g/1 is obteined.



- -

2elelolts Preparation of the solution

Method for 10 1 :

Dissolve 570 g of sodiun chloride in deionized
water to obtain a total volume of about © 1. Add
the quantity of hydrcgen percxide calculated
below. kix and then make up the volume to 10 1
with deionized water.

Calculation of hydrogen peroxide wvolurme to be
placed in scluticn

Quantity of pure hydrogen peroxide required: 30g.

If the hydrogen peroxide contains T grarmes of
H202 per litre, the volume required, expressed
in cubic centinetres, will be :

1,000 x 30

T

20202- SOlution B

2e2e2¢1» Products required ¢

NaCl, crystallized, for analysis
HCl, pure concentrated, 37 % HC1
DeiOni zed water

2¢2:.2.2. Prevaration of the solution :

Method for 10 1

Dissolve 300 g of sodium chloride and
50 g of HC1 (50 g &2 0.5 %) in 9 1 of
Geionized water, nix well and nake up
to 10 1.,

2.3+ Etching conditions

2¢3¢1e Etching in sclution A

The corrosive sclution is placed in a crystallizer
(or possibly a large besker) and this in  its turn
is placed in a water bath. The water bath is stirred
with a nagnetic stirrer and the terperature is
regulated with a contact thermoneter.



27
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The specimen is either suspended in the corrosive
solution by an aluniniur wire or placed in the
solution so thut it rests only on the corners, the
second nethiod being preferable. The etching tine is
© hours and the terperature fixed ot 20 + 1° C.
Care should be taken to ensure that the quantity of
reagent is at least 10 cn3 per cn2 of specinen
surfacc.

After etching, the specimen is washed in water,
imersed for about 30 seconds in 50 % dilute nitric
acid, washed agein in weter and dried by coupressed
aire.

2.%3.2+ A nunber of specimens ccn be etched at the sane tine
providcd that they sre of the same type of 2110y
and th=t they are not in contact. The miniitum quantity
of reagent per unit of specimen surface nust, of
course, be respected.

2+34¢3s BEtchineg in solution B

The corrosive sclution is poured into a suitable
glass container (ec.ge a beaker). The test is corried
out at roowu temperature. While it is inmpossible to
avelid variations in roon temperature during the test,
it is preferable tu carry out the test in the water
bath, the temperature of which is adjusfed to «3°C
by a thermostat. Etching timz is 72 hours.

The specinens are kept imuersed in the corrosive
solution in accordence with 2.3.1. After etching, the
specinens are very carefully washed with deionized
water and dried by corippressed air free of grease.
Care riust be taksn to see that the ratio quantity

of corrosive solution/epecimen surface in ml/cn2

is 10 ¢+ 1 (sec 2.%c¢le)e



2%

3. PREPARLTION OF SPECIMENS FOR EX/MINATION

2.1, Prciducts required
Cesting dishes with, ee.ge, the following dimensions ¢

-~ external diameter : 40 mm
~ height : 27 mm
- wall thickness s 2.5 mn

Araldite DCY 230 3
Herdener HY 951

or equivalent

3.2+ Method
Each specimen is placed vertically in a casting dish
on its face al a2 a3 alt. Around it is poured a mixture of
araldite DCY 230 and hardener HY 951 in the proportion 9
to 1l

The setting time is about 24 hours.

4L certain anount of material is removed from the face

al a2 a3 a4, prcferably by lathe, so that the section

a1l a'2 a'3 a'4 cxanined under the nicroscope cannot show
corrcsion from the surface al a2 a3 a4. The distencc be-
tween the faces al a2 a3 a4 end a'l a'2 a'’ a'4, i.e.

the thickness reroved by the lathe, nust be at least

2 rmu (Figs. 2 and 3).

The section for examination is polished rechaniceally
with alunina first on paper and then on felt.

4, MICROGR,FHIC EX/MIN.TION OF SPECINMENS

The ex:mination consists of noting the intensity of inter-
crystalline corrosion round the entire perineter of the
section. In so doing, account is taken of the properties

c¢f the netal on the outer and inner surface of the cylinder
and in the thickness of it.

The section is first exenined at low magnification (e.g., x40),
in order to locate the most corrcded areas, and then at =&
higher ragnificetion, usually about x 300, in order to assess
the nature and extent of the corrosion.
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Interpretation of nicregraphic exanination

It is verified that intercrystallire corrocion is supcr-
ficial, i.es, that its depth does not exceed threc grains
perpendicularly to the face exemined.

However, it is perritted to exceed these values locally
provided thet they cccur in not more than fcur ficlds of
exanination at x300 nagnificaticne.

TESTS TO EVALULTE REDUCTION 1IN W.LI THICKUESS .S A RESULT
OF CORRGSION BY WELTHER

The exarination of corrosion behaviour rust bz completed
by ¢ test on finished cylinderc and/or spceinens fron
finished cylinders to expose then to the most ccrrcsive
weather likely to occur durins the utilization of the
cylinders.,

This test should permit the evaluation of csny reduction in
wall cylinders, during the cylinder's average life.

The value so obtained nmust not exceed 0.2 1.

However, a reduction in thickncss exceeding 0.2 mn is zllowed
prcviied that an equivalent extra thickness is taken into
consideration when the wall thickness cf the cylinder
resistant shell is calculated.
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LNNEX IIT

EEC +FPROV.T CERTIFICATE

Inspection authority: Apvlicaticn of Council Directive
Ne of

Date:s

Designation of cylinders: EEC approval code N® eeenccocvee

capacity:tooooCoooooQo0000.-00"

Manufacturer's nrne and =address:

The undersigned hereby declares that he has checked that the
verifications, tests and inspections, laid down in Point 4.2
of annext I tc¢ the Council Directive N° ecceecrecososcsescrans
Of ceoeeessesessncnsasssssssanave becen carried out succesfullye.

cyliniers of the accepted design g:zgg not Subject to EEC
inspection

General renarks: the drawing which was the subject of approval
is annexed hereto.

Signed El.nd Certified th.iS O 0 s 080 00 day Of ® @ 0 0 ¢ B o &5 0 90 6o e sl

at P e % 0 ¢ 0 OO SO S S P SE S s EY OO A 2e s s 0 vy

® 0 O 0 % 0P8 9 0 ¢ 9 S st 0SS S e eeDS

(signature and capacity)
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ANNEX IV

EEC INSPECTICN CEETIIIC..TE

Inspection authority: Lpplication of Council Directive
No ® & 8 0 060 ® & s 2 S O PO & 0 Of G e s b &0 s @
EEC approval code N sivveaecnnee
EEC incpection ccde N° sevevvesne
Cap&Ciby: # ¢ 6 5 6 0 05 00 0 0 800 88 >0 @ a0
PI‘QCLU_CJCiOIl bﬂtCh NO &8 ¢o8 000 000 e

Dates
Designation of cylinders:

Name and 2ddress of the nanuvfacturer:

The undersigned hereby declares that he has checked that the
verifications, tests and inespectioas prescribed in Annex I,
Point 5.2, of the Council Directive N° ccveesacescccccooaceos
Of e:ecencscsscosassceassese nAave been carried out successfullys

Spvecial rcrnarks:

General remnrks:

Signed and certified this eeeieceiaose ACY OF esvesnovceccssccne

o
Qt [RCEE 2L S BU R B R SN BN Y B I BRI I R I )

4 8 00 86 00 H 28 %S S @08 08 008 &0 S TS S LS e

(signature and capocity)
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