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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that commlttee International organlzatlons governmental and non- governmental in
liaison with h iy ptechnical
Commissio (IEC) on aII matters of electrotechnlcal standardlzatlon

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the memberbddies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 3807-may be the subjec} of patent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 3807-1 was prepared by Technical Committee |IS@/TC 58, Gas cylinders.

This first edition, together with 1SO 3807-2, cancels and replaces 1SO*3807:1977, which has been fechnically
revised.

ISO 3807 cansists of the following parts, under the general title*Cylinders for acetylene — Basic requiremgnts:
— Part 1: Cylinders without fusible plugs
— Part 2: Cylinders with fusible plugs

Annexes A tp E form a normative part of this partyof ISO 3807.

iv © SO 2000 — All rights reserved
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Introduction

There are 2 types of acetylene cylinders working safely in certain parts of the world:

— acetylene cylinders designed with a test pressure of at least 60 bar gauge and without fusible plugs or any
other safety devices;

— acetylene cylinders designed to a test pressure of at least 52 bar gauge, fitted with fusible plugs:on other safety
devices which release the gas and hence reduce the pressure if the cylinder temperatufe increases
unintgntionally.

It was defided to split International Standard ISO 3807 into 2 parts and specify the basic requirements of both
systems deparately; the differences are found mainly in the testing requirements.

© 1SO 2000 — All rights reserved \
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Cylind

Part 1
Cylind

ers for acetylene — Basic requirements —

ers without fusible plugs

1 Scojf

This part
devices W

batch testing and the methods for determining the maximum permissible settled\pressure in acetyle

and the p
bundles.

It does n
ISO 9809

2 Nom

The follow
this part @
do not ap
possibility]
the latest
currently

ISO 1376

pe

pf 1ISO 3807 specifies the basic requirements for acetylene cylinders without fusible plugs or|
ith a maximum nominal water capacity of 150 I. It includes the procedures)for type testing

prosity of the porous mass. It also contains requirements for filling conditions of acetylene d

ot include details of design for the cylinder shell; these ,are) specified e.g. in ISO 4704
1 or ISO 9809-3.

hative reference

ing normative document contains provisions which, through reference in this text, constitute
f 1ISO 3807. For dated references, subsequent amendments to, or revisions of, any of these
ply. However, parties to agreements based on this part of ISO 3807 are encouraged to in
of applying the most recent edition of'the normative document indicated below. For undateg
edition of the normative document referred to applies. Members of ISO and IEC maintain
alid International Standards.

b:—1), Gas cylinders — Stamp marking.

other safety
, production
ne cylinders
ylinders and

, 1ISO 4706,

provisions of
publications
estigate the
references,
registers of

0 solvent for

3 Terms and definitions

For the pyrposes of this¢part of ISO 3807, the following terms and definitions apply.

3.1

acetylene|cylinder

pressure yessel, manufactured and suitable for transport of acetylene, containing a porous mass an
acetylene (UI sotventfree-where app“babic) with-vatve-and-otheraceessoriesfixedto-the by“lldcl
NOTE 1  For solvent-free acetylene cylinders, see clause 6.

NOTE 2  When there is no risk of ambiguity, the word “cylinder” is used.

3.2

cylinder shell

pressure vessel, manufactured and suitable for receiving and containing a porous mass and to be fitted as an
acetylene cylinder

1) To be published.

© 1SO 2000
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3.3

porous mass (porous substance)
single or multi-component material introduced or formed in the cylinder shell in order to fill it and that, due to its
porosity, allows the absorption of the solvent/acetylene gas solution

NOTE

together

3.4

The porous mass may be monolithic or non-monolithic:

with a binder;

monolithic porous mass, consisting of a solid product typically obtained by reacting materials or by bonding materials

non-monolithic porous mass, consisting typically of granular, fibrous or similar materials without addition of a binder.

solvent
liquid which

NOTE T

“A” for al

— “DMF" fg
3.5

acetylene bu
transportablg
necessary e

3.6

tare weight
reference m
accordance

NOTE F
to TARE A an
weight used f

3.6.1

TARE A
sum of empt
the valve an
the cylinder

3.6.2

TARE S
TARE A plu
at a temperg

3.6.3
TARE F

s absorbed by the porous mass and is capable of dissolving and releasing the acetylene

ne following abbreviations are used:
etone;

r dimethylformamide.

ndle

Huipment for filling and emptying in the assembled state

ass, in kilograms, of the acetylene cylinder with the\specified amount of solvent, further s
with 3.6.1, 3.6.2 or 3.6.3

br cylinders with solvent, the tare weight is expressed by indicating either one or both of the masses cor
d TARE S. For solvent-free acetylene cylinders, the tare weight is expressed by indicating a TARE F. |
br cylinders in bundles, see 7.5.3.

y mass of the cylinder shell-the' mass of the porous substance (see 3.3), the specified mass
1 the mass of all other partsswhich are permanently attached (e.g. by clamping or nut-and-bo
vhen it is going to be filled

5 the acetylene-mass required to saturate the solvent at normal atmospheric pressure (1,01
ture of 15°C (saturation gas)

TARE A mi

b unit consisting of two or more cylinders manifolded together qvithin a rigid frame, equippéd with all

becified in

esponding
For the tare

pf solvent,
t fixing) to

B bar) and

1stha snaecified-mass of solvent
Sthe-SpecHHeaRasSosSon/eht

3.7

maximum acetylene content
specified maximum mass of acetylene the cylinder is designed to contain, in kilograms “KG” [see 4.6.2 e)]

NOTE

3.8
total weight

When a solvent is used, it includes the saturation gas.

total mass, in kilograms “KG” equal to TARE A (or TARE F for solvent-free cylinders) plus the maximum acetylene

content [see

4.6.2 €)]

© ISO 2000 — All rig
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water capacity (cylinder shell volume)
actual capacity of the cylinder shell, in litres, measured by filling the shell with water

NOTE

3.10
porosity

The cylinder shell is defined as being empty of any porous mass, see 3.2.

ratio, expressed as a percentage, of the total volume (water capacity) of the cylinder shell minus the volume of the
solid material of the porous mass, to the water capacity of the cylinder shell, and determined in accordance with
annex A or annex B

3.11

acetylenefsolvent ratio

ratio of the maximum acetylene content to the specified solvent content

3.12

maximum| permissible settled pressure

maximum| permissible pressure, in bar gauge, at a uniform temperature of 15 2€, in a cylinder cqg
maximum| acetylene content and the specified solvent content

3.13

manufactlirer

company |responsible for filling the cylinder shell with porous mass@and which generally prepares it
charge of|acetylene

4 Basic requirements

4.1 Cyl

411 T
requiremsq

412 T

4.2 Polous mass

421 T
all the tes

For safety

422 T
solvent ar

nder shell

ne cylinder shell shall conform to the requirements of the relevant International Standard or|
nts of the country(ies) of use.

ne minimum test pressure for.the cylinder shell shall be 60 bar gauge.

ne porous mass in each cylinder shall be of such quality that it enables each completed cyli
s included in arnex C.

reasons,the porous mass shall be able to prevent the propagation of decomposition of the g

nere. Shall be no hazardous reaction between the porous mass, the cylinder shell, the aq
d-any parts in contact with them during preparation and use.

ntaining the

for the first

the national

nder to pass

cetylene.

etylene, the

4.3 Solvent content

The specified mass of solvent for an acetylene cylinder shall be such that the cylinder will meet the requirements of
all tests specified in annex C. Specific requirements for solvent content in acetylene cylinders and bundles are

given in a

nnex D.

4.4 Maximum acetylene charge

The total mass of acetylene in a cylinder shall not exceed the amount specified by the manufacturer. For specific
requirements for individual cylinders and bundles, see annex D.

© 1SO 2000
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4.5 Settled pressure

When the cylinder has been charged with the specified solvent content and to the maximum acetylene content, and
the pressure has reached equilibrium at a uniform temperature of 15 °C, the gauge pressure in the cylinder shall
not exceed the maximum permissible settled pressure for the type of cylinder — calculated using the formula in
annex E.

4.6 Cylinder identification

4.6.1 The identification of acetylene cylinders shall comply with relevant national requirements and standards for
identification (e.g. stamp marking, labelling and colour-coding) in the country(ies) of use.

4.6.2 Irredpective of the requirements of 4.6.1, each acetylene cylinder shall be stamp-marked at\least with the
following infermation:

a) the numiber of this part of ISO 3807, i.e. ISO 3807-1;
b) cylinderserial number;

c) gas identification, in the format of the chemical symbol “C,H,";

d) identifichtion of the porous mass, enabling the mass, the country and factory of origin to be clearly id¢ntified;

e) tare welght as defined in 3.6.1 or 3.6.2. If this tare weight includes fixed parts other than the valve| (normally
fixed cap or valve guard), the total mass of those parts shall be.jndicated by a stamp marking in fljont of the
letters “TARE” (e.g. 2.3 TARE 75.1/75.6 KG, see ISO 13769).c¢For solvent-free acetylene cylinders, s¢e 6 d);

f)  total wejght of the acetylene cylinder as defined in 3.8;

g) identification of the solvent including the specified mass of solvent, in kilograms (e.g. A12.4KG or
DMF 16.0 KG). For solvent-free acetylene cylinders, see 6 d);

h) test pregssure of the cylinder shell, in bar gauge;
i)  maximum permissible settled pressure,\in bar gauge, as defined in 3.12;

j)  actual water capacity of the cylindef shell, in litres “L".

5 Type gpproval

5.1 General requifements

Representatjveseylinders, selected according to 5.3 by, or on behalf of, the approving authority, shall|withstand
successfully|theitype tests as required in 5.4 prior to type approval being granted to the manufacturer of the porous
mass (see 5.2).

The massing factory and the process of filling of the porous mass into the cylinder shell shall be audited by, or on
behalf of, the approving organization.

5.2 Approval requirements

5.2.1 Range of a single approval
A request for approval of acetylene cylinders may cover a range of different cylinder sizes provided that:

a) the cylinders contain the same porous mass from the same factory and the same solvent;

4 © IS0 2000 — All rights reserved
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b) the maximum acetylene content per litre water capacity of the cylinder shell is the same;
c) the acetylene/solvent ratios are the same;
d) the nominal outside diameter of the cylinder falls within the range of either:
1) <270 mm or
2) >270 mm;
e) the construction is similar (welded or seamless);
f)  the cylinder shells are made from the same material (type of steel or type of aluminium alloy, ete:).
NOTE The maximum acetylene content per litre water capacity (b) and the maximum acetylene/solvént ratio (c) may be

lower than[the values approved, provided they are within the safe operating area of the safe operating diagram in Figure D.1.

5.2.2 Information to be supplied

Each reqyest for approval shall include the following information:

a)

b)

c)

A sclpedule of the different types, as defined in 5.3.2, of acetylene/cylinders which form the siibject of the
request for approval and which includes, for each size of cylinder, the\following information:

1) nominal water capacity in litres;

2) golvent to be used;

3) gpecified solvent content in kilograms;

4) maximum acetylene content in kilograms;

5) test pressure of the cylinder shell in-batr;

6) the maximum settled pressure at 15 °C;

7) name of manufacturer and place of production of porous mass;

8) ifentification (trade niame) of porous mass to be stamped onto the cylinder;
9) rejection criteria\(maximum top clearance between mass and shell).

A description ©f)the porous mass as it exists in the cylinder, which gives sufficient information concerning
prodyction_process and quality control procedures (see annex B). The description shall include thefollowing:

1) maximum top clearance as manufactured, which shall be consistent with periodic inspection cfiteria;

2) core hole size and packing material where applicable.

A report on the porosity determinations carried out by, or on behalf of, the manufacturer according to the
method given in annex A and a statement of the maximum and minimum limits of porosity within which the
porous mass will be manufactured.

5.2.3 Declaration of the manufacturer

The request for approval shall be accompanied by a declaration from the manufacturer stating that, provided type
approval is granted, the production of the porous mass will be in accordance with the information given in the
request for approval in 5.2.2.

© 1SO 2000 — All rights reserved
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5.3 Test cylinders

5.3.1 Submission of test cylinders

The manufacturer shall submit an adequate number of cylinders representative of production of that cylinder type
(e.g. with regard to top clearance, etc.), including spare cylinders, for type testing. These cylinders shall be
complete with porous mass and all fittings, but without solvent and acetylene, unless otherwise specified by the
approving organization.

5.3.2 Selection of test cylinders

tests shall be selected as follows:

ders with a nominal water capacity > 60 | and < 150 |, test cylinders with a capacity considg
htative of the size under consideration shall be selected;

ders with a nominal water capacity < 60 |, tests shall be carried out on the©Smallest and {
5 of every range proposed by the manufacturer;

ders with a nominal water capacity < 20|, no tests need to be carfied out on cylinders
Im acetylene content of not more than 90 % of the equivalent proportional content used in
5 of water capacity > 20 I. However, in such a case the maximu acetylene content per volu

) shall not exceed 0,180 kg/l. For cylinders having a higher acétylene content, tests shall be ¢
Hers with a nominal water capacity representative of the size under consideration.

approval tests

pval requirements

inders shall successfully withstand the following type tests:
ated temperature test in accordance with C.1;

fire test in accordance with C.2:

lure in the backfire test, it shall be repeated under certain circumstances, see C.2.2.3 e) and

type approval tests
all be tested as-follows:

gle cylinder size:

ered to be

ne largest

having a
approved
me (water
arried out

C.2.2.4.

Te cylinders shall be subjected to the elevated temperature test (see C.1);

Cylinders fo
a) for cylin
represe
b) for cylin
cylinder
c) for cylin
maximu
cylinder|
capacity
on cylin
54 Type
54.1 Appr
All tested cy
a) the elev
b) the bac
In case of fa
5.4.2 Protg
Cylinders sh
a) forasin
— thr
b)

three cylinders shall be subjected to the backfire test (see C.2);
for a range of cylinder sizes as defined in 5.2.1:
three cylinders of the largest size shall be subjected to the elevated temperature test (see C.1);

three cylinders of the largest and smallest size shall be subjected to the backfire test (see C.2).

5.4.3 Extended approval tests

For cylinders containing the same porous mass and solvent for which prototype approval (see 5.4.1 and 5.4.2) has
been granted, a reduced test programme may be performed:

© ISO 2000 — All rig
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c) comg
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d)

e)

The total

the free v

7 Acef

7.1 Ge

Acetylene

be used i
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For cylinders of the same size (or range of sizes) but different construction [see 5.2.1 e)] and/or made from
different types of material [see 5.2.1 f)] but otherwise complying with 5.2.1:

— the elevated temperature test (C.1) need not be carried out;

— three cylinders shall be subjected to the drop treatment (C.2.1), sectioned longitudinally and inspected for
damage to the porous mass (e.g. for specified top clearance and cracks or disintegration). Before
longitudinal sectioning, the cylinders shall be inspected for excessive top clearance.

If these inspections after the drop treatment do not show any faults, no further tests according to C.2 are
required. Otherwise a complete backfire test (C.2) on three further cylinders shall be carried out.

For gylinders outside the approved sizes (or range of sizes), but provided the acetylene/solven
increased:

— the elevated temperature test (C.1) need not be carried out;

— three cylinders shall be subjected to the backfire test (see C.2).

Solvent-free acetylene cylinders

not have been previously filled with solvent;

be stamped with TARE F as defined in 8.6:3 and the letters FS instead of the specified mass of so

bear the words “solvent-free” painted‘in a clear and visible manner.

cylinders intended for use as solvent-free acetylene cylinders shall:

passed the type test procedures with acetone as saolvent as described in annex C;

termined in 6 a) and with the constants given in Table E.1 for acetone;

blume (water capacity 'ofithe cylinder shell multiplied by the porosity) in the cylinder at 15 °C.

ylene cylindérs used in bundles

neral reguirements

¢ylinders that have been approved in accordance with the requirements of this part of IS

[ ratio is not

failure in the backfire test, it shall be repeated under certain circumstances, see C.2.2.3 e) and C.2.2.4.

ly with 4.5 for the maximum permissible settled pressure, when inserting the specified amount of acetone

vent;

weight shall be calculated-from the density of acetylene at the maximum permissible settled pressure and

0 3807 may

oundies, IT autnoriZzed In the country or use, WIthout Turther approval. I'ney may be Tilied Si

provided the conditions specified in clauses 7.2 to 7.5 are fulfilled.

7.2 Filling conditions

ultaneously

The bundle shall only be filled without dismantling if the total residual solvent content of the cylinders has been
checked (e.g. by weighing the bundle and checking the pressure). It shall lie within the permitted safe solvent
operating range, S, (see annex D, Figure D.1).

The maximum number of times the bundle may be filled, before it is dismantled and the cylinders individually
checked and replenished with solvent, is a function of the acetylene content and solvent operating range. It shall be
determined as defined in annex D. In case of a “DMF bundle” the number of fills before the bundle is dismantled
shall not exceed 100.

© 1SO 2000 — All rights reserved
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The maximum acetylene content per cylinder shall be reduced to approximately 90 % of the amount approved for
the individual cylinder.

In practice the number of times an “acetone bundle” may be filled will generally not exceed six and will depend on
the operating conditions. The number of fillings may be more or less, but in all cases the permitted solvent
operating range shall not be exceeded.

NOTE

the periodic statutory re-inspection.

7.3 Maximum acetylene content

In the case of a “DMF bundle”, the need to dismantle the bundle to replenish the solvent will usually coincide with

The maximu

m permissible acetylene content of the bundle, G4, is a function of the selected acetyle

ratio and shall be determined as defined in annex D.

7.4 Acety

The procedu

ene/solvent ratio

re for determining the acetylene/solvent ratio is explained in annex D. It is_ based on the appn

for the quantities of acetylene and solvent in an individual cylinder.

NOTE T

e range of acetylene and solvent content may be increased if further testing (backfire, etc.) is carrig

results from these additional tests require the consent of the relevant authority.

7.5 Consfruction details

751 The
practice.

752 Ald
porous mass

bundle manifold and its support structure shall be desighed in accordance with a recognize

ylinders comprising the bundle shall have the(same water capacity and shape and contain
of the same designation and the same solvent.

7.5.3 Cylinders used in bundles may have an additional quantity of solvent, which will increase the ta

This revised
means. This
removal or 3

The original

7.5.4 Eac
storage and

tare weight shall be shown on the-gylinder by the addition of a plastic or metal ring or othe
tare weight will include any changes to the individual tare weight which might have resulte
ddition of the various fixed camponents (caps or guards, etc.).

stamp marking of the taré weight (as defined in 3.6) shall not be changed.

n of the cylinders within the bundle shall be fitted with a valve. These valves shall be left o
shipping.

he/solvent

oved data

d out. The

d code of

the same

re weight.
br suitable
l from the

en during
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Annex A
(normative)

Determination of porosity of the porous mass for type approval testing

A.1 Procedure

vacugim so that after standing for 12 h, with the valve closed, the pressure is less than 27 mbar g

a) Acyl
then
the v

b) The
opera

c) The
conn

d) The

e) The
acetd

A.2 Cal

The poros

p o

NOTE

is the mass of acetone’in kilograms;

is the actual water capacity, in litres, of the cylinder shell without porous mass;

nder filled only with the porous mass is fitted with a valve and weighed. It is subjected-ta

illed with acetone under a pressure not exceeding 18 bar gauge. When the solvent nollonge
hlve is closed and the cylinder is weighed.

tylinder is again subjected to a vacuum for at least 15 min and further acetone is added. ]
tions is repeated until all air is expelled from the cylinder and a constant mass obtained.

cylinder is then placed in a room where the temperature is constant, the valve being ld
bcted to a vessel containing acetone under a small liquid head, for atleast 24 h.

alve is then closed, the acetone container disconnected and/the’cylinder weighed.

lifference between the final mass of the cylinder and that of the cylinder before the introd
ne represents the mass of acetone introduced.

culation

ity, P, of the porous mass is given as a\percentage by the following formula:

m
X p

x100

5 the density of acetone, in kilograms per litre, at the temperature in A.1 c).

Alternative methods for determination of the porosity of the porous mass during batch testing are givern

he action of
bsolute. It is
[ penetrates,

['his cycle of

ft open and

Liction of the

in B.1 h).
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Annex B
(normative)

Production batch test procedures for the manufacture of porous mass

for acetylene cylinders

General requirements for production batch tests are given in B.1 and additional requirements for non-monolithic

masses in B

B.1 Gene

The manufa

Z.

ral requirements

porous mas$, which shall include at least:

a)
b)

<)

d)

e)
f)
9)
h)

10

specific

ations for the raw material used;

procedyres for the goods inwards inspection of raw materials;

Cturer shall establish quality control procedures, including test frequencies, fersthe manufacfure of the

(for momolithic masses only) procedures for testing every batch of perous mass in the condition in which it will

be intro

(for mo
drying,

Huced into the cylinders;

holithic masses only) means for recording temperattire/time curves for any heat treatme
ptc.) performed on the batch;

procedyres for measuring and recording the top clearance between the porous mass and cylinder;

means for checking and/or recording all necessary masses and volumes stamp-marked on the cylind

any add

means for determination of the porgsity of the porous mass by checking it either by a test described i

itional quality-relevant requirements-hecessary for the type of porous mass manufactured;

ht (curing,

ers,;

n annex A

or by one of the following two batch methods:
1) by galculation:
P= Pt~ Pa %100
Pt
where
B is the pnrnei’ry of the mass in %
py is the true density (material density) determined by taking dry mass samples from the cylinder
after final preparation and measuring with a porosimeter;
Pa is the apparent density determined by weighing a cylinder before and after preparation, taking
into account the actual water capacity;
or
2) for monolithic masses only where the precision of weighing shall be better than + 0,1 kg:

)

select a control cylinder, making certain that the cylinder is empty and dry;
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i) weigh the empty control cylinder shell;

mix in the control cylinder;

iv) empty the control cylinder of water making sure that the cylinder is dry;

the wet mix in the control cylinder;

vi) process the control cylinder through autoclaving and drying operations together with th

B.2 Nor

The mant
porous m
test descr

fill the control cylinder with water, weigh and subtract the shell mass; this yields the volume of the wet

fill the control cylinder with wet mix, weigh and deduct the mass of the empty shell; this is the mass of

e production

Cylnaers;

iii) subtract the dry control cylinder mass (step vii) from the wet control cylinder.mass (step
amount of water removed from the control cylinder;

cylinder (step iii); this is the porosity of the porous mass in the contfelyCylinder.

-monolithic masses

facturer shall establish quality control procedures, including test frequencies, for the manuf
hss, which shall include at least means for checking gxcessive settlement of the mass (e.g
bed in C.2.1).

i) weigh the dried control cylinder, making sure that no filler is adhering to the outside 'surfage;

V); this is the

) divide the volume of water removed from the control cylinder (step yiii) by the volume qgf the control

acture of the
by the drop

© 1SO 2000
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Annex C
(normative)

Procedure for type testing of acetylene cylinders

C.1 Elevated temperature test

This test sh
with acetyle

Each cylindg
until the pre

developed. |

iie to the maximum content as prescribed by the manufacturer, plus an overcharge of 5% acq

Il be carried out on cylinders which have been filled with the specified mass of solventan

r shall be placed in a heated water bath, the mean temperature of which is maintained at 65
ssure in the cylinder becomes constant or the pressure curve shows that hydraulic pre
f hydraulic pressure develops, it is evident that the test shall be interrupted.

 charged
tylene.

°C + 2 °C,
ssure has

If during thi$ test the pressure curve indicates that hydraulic pressure has develeped in the cylinder}, or if the
maximum priessure in the cylinder exceeds the cylinder test pressure, the cylinder has failed.

C.2 Backijre test

The backfirg| test comprises two steps, a drop treatment C.2.1 followed by the backfire procedure C.2.2.

C.2.1 Drog treatment

Each cylindér shall be filled with the mass of solvent specified by the manufacturer. It shall then be drppped ten
times from g height of 0,70 m on to a concrete block tovered with a protective plate in an apparatus simjlar to that
shown in Fidure C.1. It shall be confirmed that the friction between the cylinder and any guides is negligible.

The clearanfge between the top of the mass and the cylinder shall be measured both before and aftef the drop
treatment arjd prior to the backfire procedure -and included in the test report.

Each cylindgr shall be fitted with a device that will prevent loss of cylinder contents during the drop treatmgnt.

Any subsidéeince or other defect\6f’ the porous mass which has taken place during the drop treatment shall not be
corrected bgfore submitting the_cylinders to the backfire procedure.

C.2.2 BackKfire procedure

C.2.2.1 EXplosiontube

For the purpose of this procedure the cytinder, after faving undergone the drop treatment im C.2-1, shall be fitted

with an explosion tube directly connected to the cylinder similar to that shown in Figure C.2. The capacity of the
explosion tube shall be 75 ml with an internal diameter of 30 mm, terminating in a passage 4 mm in diameter and
with a length of 70 mm connecting directly to the interior of the cylinder. The explosion tube shall be provided with a
means of ignition, incorporating a suitable wire such as a tungsten wire 0,2 mm in diameter and 15 mm in length.

C.2.2.2 Acetylene charging

The cylinders fitted with the appropriate equipment shall be charged with acetylene to the maximum acetylene
content proposed by the manufacturer plus an overcharge of 5 %, taking all necessary steps to purge the cylinder
of non-soluble gases as far as is practicable.

12

© ISO 2000 — All rig

hts reserved


https://standardsiso.com/api/?name=9fabb755ed048a767c5a502195fcfe12

ISO 3807-1:2000(E)

Dimensions in millimetres
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1 Guide 5 Concrete P
2 Quick felease.system 6 Sound proofing (optional)
3 Protective plate @ 7 Sand
4  Heightoftravel

2 The protective plate shall consist of 25 mm thick sheet made from material with a Brinell hardness of approx. 48 HB
(20 mm ball, 300 kg load).

b Recommended concrete grade for the foundation is C25/30 in accordance with 1ISO 3893:1977. The concrete shall be cast
in one piece. It is important that the surface on which the protective plate is placed be smooth and horizontal.

© 1SO 2000

Figure C.1 — Typical apparatus for drop treatment
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Dimensions in millimetres

Key

1 Valve enabling the test cylinder to be filled with acetylene
2 Ignition source

3 Firing device

4  Explosion tube

5 Taper part to suit valve threads in the cylinder

Figure C.2 — Typical explosion tube for backfire procedure
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C.2.2.3 Test sequence
After filling, each cylinder shall be subjected to the following procedure:
a) stored horizontally for at least 3 d at a minimum temperature of 15 °C;

b) placed vertically in a water bath, maintained at a temperature of 35 °C, for at least 3 h except for cylinders
< 10 I nominal water capacity in which case the heating time shall be at least 1,5 h;

c) placed vertically in the firing test location before the pressure inside the cylinder has fallen to a value not more
than 4 % below the maximum pressure attained in the cylinder during its heating, as described in b) above,
then fired by fgniting the firng device,

d) there|shall be an adequate means of verifying that the required energy has been proyided t¢ initiate the
acetylene decomposition in the explosion tube (e.g. by inspection of the wire after firing to“ensure that it has
fused);

e) if thefe is evidence of a fault in the test equipment or in the procedure, the test shall'be repeated.

C.2.2.4 [|Failure criteria

The cylinder has failed the test if it bursts, if there is a significant deformation of the shell or if there is any release of
gas within 24 h of the initiation of the backfire.

If the pregsure after 24 h in any one of the tested cylinders is higherthan 30 bar gauge related to the[temperature
of 15 °C, pnother three cylinders shall be subjected to the complete backfire test. All three cylinders shall pass the
test.

© 1SO 2000 - All rights reserved 15
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Annex D
(normative)

Procedure for establishing permissible acetylene/solvent concentrations

D.1 Symbols

a,, ag are ¢onstants for the constant volume line (see D.2);

G is the acetylene content per cylinder shell water capacity in kilograms per litre;

Gpuna IS the acetylene content per acetylene bundle water capacity in kilograms per litre,

Gopt is the optimum acetylene content per cylinder shell water capacity in kilograms per litre (
Figure D.1);

K is the reduction coefficient for acetylene content, K = M ;

'opt

Myas is thg mass of acetylene in kilograms;

m,, is thp mass of solvent in kilograms;

N is the number of cycles before dismantling the bundletfor solvent replenishment (see D.3);

S is the solvent mass per cylinder shell water capacity in kilograms per litre;

Siw is the solvent safety allowance per acetylene bundle water capacity in kilograms per litre (see D.3);

Sett is the solvent cylinder filling tolerance in kilograms per litre (see D.3);

Soss  Is the loss of solvent per cylinder-shell water capacity and fill cycle in kilograms per litre (see D.3);

Shax IS the maximum solvent gontent per acetylene bundle water capacity in kilograms per litre;

Shin i the minimum solvent-content per acetylene bundle water capacity in kilograms per litre,;

Sopt is the solvent,eontent per cylinder shell water capacity in kilograms per litre at optimum acetylet
(point A in Eigure D.1);

S, is the solvent operating range in kilograms per litre;

\% is the volume of the acetylene/solvent solution in litres;

Va is the volume of the acetylene/solvent solution in litres at point A, see Figure D.1;

Ve is the water capacity of the cylinder shell in litres.

16 © ISO 2000 — All rig
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1 Backfite line — Line 1
2 Constant volume line — Line 2
3 Safe operating area (hatched)
Figure D=1\ Typical safe operating diagram for individual cylinders or bundles
D.2 Theg safe operating diagram

The safe operating diagram defines the maximum and minimum permissible quantities of solvent for a given
quantity of acetylene. A typical diagram is shown in Figure D.1 and it is prepared from experimental data. The
diagram shows the acetylene and solvent quantities divided by the cylinder shell water capacity, thus making it
independent of the actual cylinder size.

Line 1 represents the backfire line. This line is assumed to be straight and to start at the origin (no acetylene and
no solvent) and runs to point A, which has been established by backfire tests according to annex C and is
approved by the relevant authority.

NOTE The actual test cylinders contained 5 % more acetylene — point A” in Figure D.1.
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Line 2, the constant volume line, represents points for which the volume of the acetylene/solvent solution is
constant at any acetylene/solvent ratio, at a specified temperature. The line is drawn through point A, which has
been established by elevated temperature tests as described above for Line 1. It represents a permissible volume
of solution in the cylinder.

The volume, V, of an acetylene/solvent solution in the range of interest may be represented by a linear expression,
V =3 X Myas + & X Mg (D.1)

where a, and ag are constants, which have been determined experimentally (results vary between laboratories).
The values given in Table D.1 shall be used for the diagram in Figure D.1.

Table D.1 — Volume formula constants

Solvent
Constant | Acetone DMF &
I’kg I’kg
a, 1,91 1,75
as 1,25 1,05
aylag 1,53 1,67
a  Dimethylformamide.

There is no|l common consensus about the values for the constants in Table D.1 and they shall no{ be used
uncritically for any other purpose. They are considered to.give a conservative value for the quotient a,/ag.

The equatiof for Line 2 is derived as follows:

Let the volue of the acetylene/solvent solution-at point A be V, and divide formula D.1 by the cylinder ghell water
capacity, V,,t. Insert expressions for the specific quantities of acetylene and solvent (mass per cylinder ghell water
capacity).

Va
VWC

= xG+ax$S (D.2)

in which

" S (D.3)
VWC VWC
Solving for G yields,
G=-Bg VA (D.4)

ay X Vwc
where the last term contains constants only. As can be seen from the equation, the slope of Line 2 is — (ag/ay).
It follows that although point A is the optimum operating point, any complementary ratio which lies beneath Line 1

and Line 2 is safe and may be used. It is this principle which permits any cylinder to be safely filled with less than
the rated amount of solvent provided that the acetylene charge is correspondingly less.
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