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(b)  For mixtures of UN No. 1965, the maximum permissible filling mass per litre of capacity is as follows: 
 

Maximum permis-
sible mass 

of contents per litre 
of capacity 

         

 
 

Commercial 
propane 

    
-Commercial butane 

  
 

        

0,50  
 

       A 

0,49  
 

      A 01  

0,48  
 

     A 02   

0,47  
 

    A 0    

0,46  
 

   A 1     

0,45  
 

  B 1      

0,44  
 

 B 2       

0,43  
 

B        

0,42 C 
 

        

    0,440 0,450 0,463 0,474 0,485 0,495 0,505 0,516 0,525 
Density at 50 °C in kg/l 

(c)  Considered as pyrophoric. 
(d)  Considered to be toxic. The LC50 value still to be determined. 

 

Table 3: Substances not in class 2 
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1051 HYDROGEN CYANIDE, STABILIZED 
containing less than 3% water 

6.1 TF1 40 X   X 5 100 0.55 k 

1052 HYDROGEN FLUORIDE, ANHYDROUS 8 CT1 966 X  X X 5 10 0.84 a, ab,ac 
1745 BROMINE PENTAFLUORIDE 5.1 OTC 25 X  X X 5 10 (b) k,ab,ad, 
1746 BROMINE TRIFLUORIDE 5.1 OTC 50 X  X X 5 10 (b) k,ab,ad 
1790 HYDROFLUORIC ACID, solution, with 

more than 85 % hydrofluoric acid 
8 CT1 966 X  X X 5 10 0.84 ab,ac 

2495 IODINE PENTAFLUORIDE 5.1 OTC 120 X  X X 5 10 (b) k,ab,ad 

(a)  Not applicable for pressure receptacles made of composite materials. 
(b)  A minimum ullage of 8% by volume is required. 
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Welds shall be skilfully made and shall afford the fullest safety. 

6.2.5.4  Additional provisions relating to aluminium-alloy pressure receptacles for compressed gases, liq-
uefied gases, dissolved gases and non pressurized gases subject to special requirements (gas 
samples) as well as articles containing gas under pressure other than aerosol dispensers and small 
receptacles containing gas (gas cartridges) 

6.2.5.4.1 The materials of aluminium-alloy pressure receptacles which are to be accepted shall satisfy the following 
requirements: 
 

 A B C D 
Tensile strength, Rm, in MPa (= N/mm2) 49 to 186 196 to 372 196 to 372 343 to 490 
Yield stress, Re, in MPa (= N/mm2) (per-
manent set  = 0.2%) 

10 to 167 59 to 314 137 to 334 206 to 412 

Permanent elongation at fracture 
(l = 5d) in per cent 

12 to 40 12 to 30 12 to 30 11 to 16 

Bend test (diameter of former d = n  e, 
where e is the thickness of the test piece) 

n = 5  
(Rm ≤ 98) 

n = 6 
(Rm > 98) 

n = 6 
(Rm ≤ 325) 

n = 7 
(Rm > 325) 

n = 6 
(Rm ≤ 325) 

n = 7 
(Rm > 325) 

n = 7 
(Rm ≤ 392) 

n = 8 
(Rm > 392) 

Aluminium Association Series Number(a) 1000 5000 6000 2000 

(a) See "Aluminium Standards and Data", Fifth edition, January 1976, published by the Aluminium Asso-
ciation, 750 Third Avenue, New York. 

The actual properties will depend on the composition of the alloy concerned and on the final treatment of 
the pressure receptacle, but whatever alloy is used the thickness of the pressure receptacle shall be calcu-
lated by one of the following formulae: 

e = 
MPa

MPa

P
1.30

Re x 2
D x P


 or e = 

bar

bar

P
1.30

Re x 20
D x P


 

where 
e = minimum thickness of pressure receptacle wall, in mm; 
PMPa = test pressure, in MPa  
Pbar = test pressure, in bar 
D = nominal external diameter of the pressure receptacle, in mm 
and 
Re = guaranteed minimum proof stress with 0.2% proof stress, in MPa (=N/mm2) 

In addition, the value of the minimum guaranteed proof stress (Re) introduced into the formula is in no case 
to be greater than 0.85 times the guaranteed minimum tensile strength (Rm), whatever the type of alloy 
used. 
NOTE 1: The above characteristics are based on previous experience with the following materials used 

for pressure receptacles: 
Column A: Aluminium, unalloyed, 99.5% pure; 
Column B: Alloys of aluminium and magnesium; 
Column C: Alloys of aluminium, silicon and magnesium, such as ISO/R209-Al-Si-Mg (Alumin-

ium Association 6351); 
Column D: Alloys of aluminium, copper and magnesium. 

2: The permanent elongation at fracture is measured by means of test-pieces of circular cross-
section in which the gauge length "l" is equal to five times the diameter "d" (l= 5d); if test-pieces 
of rectangular section are used the gauge length shall be calculated by the formula: 

l = 5.65 F0 

where Fo is the initial cross-section area of the test-piece. 
3: (a) The bend test (see diagram) shall be carried out on specimens obtained by cutting into two 

equal parts of width 3e, but in no case less than 25 mm, an annular section of a cylinder. 
The specimens shall not be machined elsewhere than on the edges; 

(b) The bend test shall be carried out between a mandrel of diameter (d) and two circular sup-
ports separated by a distance of (d + 3e). During the test the inner faces shall be sepa-
rated by a distance not greater than the diameter of the mandrel; 



Dziennik Ustaw – 1846 –  Poz. 840

 

6.2-28 

(c) The specimen shall not exhibit cracks when it has been bent inwards around the mandrel 
until the inner faces are separated by a distance not greater than the diameter of the man-
drel; 

(d) The ratio (n) between the diameter of the mandrel and the thickness of the specimen shall 
conform to the values given in the Table. 

 

Diagram of bend test 

6.2.5.4.2 A lower minimum elongation value is acceptable on condition that an additional test approved by the com-
petent authority of the country in which the pressure receptacles are made proves that safety of carriage is 
ensured to the same extent as in the case of pressure receptacles constructed to comply with the charac-
teristics given in the Table in 6.2.5.4.1 (see also EN 1975: 1999 + A1:2003). 

6.2.5.4.3 The wall thickness of the pressure receptacles at the thinnest point shall be the following: 
– where the diameter of the pressure receptacle is less than 50 mm: not less than 1.5 mm; 
– where the diameter of the pressure receptacle is from 50 to 150 mm: not less than 2 mm; and 
– where the diameter of the pressure receptacle is more than 150 mm: not less than 3 mm. 

6.2.5.4.4 The ends of the pressure receptacles shall have a semicircular, elliptical or "basket-handle" section; they 
shall afford the same degree of safety as the body of the pressure receptacle. 

6.2.5.5  Pressure receptacles in composite materials 

For cylinders, tubes, pressure drums and bundles of cylinders which make use of composite materials, the 
construction shall be such that a minimum burst ratio (burst pressure divided by test pressure) is: 
– 1.67 for hoop wrapped pressure receptacles; 
– 2.00 for fully wrapped pressure receptacles. 

6.2.5.6  Closed cryogenic receptacles 

The following requirements apply to the construction of closed cryogenic receptacles for refrigerated lique-
fied gases: 

6.2.5.6.1 If non-metallic materials are used, they shall resist brittle fracture at the lowest working temperature of the 
pressure receptacle and its fittings. 

6.2.5.6.2 The pressure relief devices shall be so constructed as to work perfectly even at their lowest working tem-
perature. Their reliability of functioning at that temperature shall be established and checked by testing 
each device or a sample of devices of the same type of construction. 

6.2.5.6.3 The vents and pressure relief devices of pressure receptacles shall be so designed as to prevent the liquid 
from splashing out. 

d

e

d+ 3 e approx.
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of 200 mm. One sample shall be dropped with its top face lowermost in a vertical free fall from a height of 
1 m, measured from the top of the steel rod. A second sample shall be dropped from the same height in an 
orientation perpendicular to that used for the first. In each instance, the packaging shall be so orientated 
that the steel rod would be capable of penetrating the primary receptacle(s). Following each impact, pene-
tration of the secondary packaging is acceptable, provided that there is no leakage from the primary recep-
tacle(s). 

Figure 6.3.5.4.2 
 

 Radius  6 mm 

Dimensions in millimetres 

38 

 

6.3.5.5  Test report 

6.3.5.5.1 A written test report containing at least the following particulars shall be drawn up and shall be available to 
the users of the packaging: 
  1. Name and address of the test facility; 
  2. Name and address of applicant (where appropriate); 
  3. A unique test report identification; 
  4. Date of the test and of the report; 
  5. Manufacturer of the packaging; 
  6. Description of the packaging design type (e.g. dimensions, materials, closures, thickness, etc.), includ-

ing method of manufacture (e.g. blow moulding) and which may include drawing(s) and/or photo-
graph(s); 

  7. Maximum capacity; 
  8. Test contents; 
  9. Test descriptions and results; 
10. The test report shall be signed with the name and status of the signatory. 

6.3.5.5.2 The test report shall contain statements that the packaging prepared as for carriage was tested in accor-
dance with the appropriate requirements of this Chapter and that the use of other packaging methods or 
components may render it invalid. A copy of the test report shall be available to the competent authority. 
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6.5.2.2.4 The inner receptacle of composite IBCs manufactured after 1 January 2011 shall bear the markings indi-
cated in 6.5.2.1.1 (b), (c), (d) where this date is that of the manufacture of the plastics inner receptacle, (e) 
and (f). The UN packaging symbol shall not be applied. The marking shall be applied in the sequence 
shown in 6.5.2.1.1. It shall be durable, legible and placed in a location so as to be readily visible when the 
inner receptacle is placed in the outer casing. 

The date of the manufacture of the plastics inner receptacle may alternatively be marked on the inner re-
ceptacle adjacent to the remainder of the marking. An example of an appropriate marking method is: 

 

6.5.2.2.5 Where a composite IBCs is designed in such a manner that the outer casing is intended to be dismantled 
for carriage when empty (such as for return of the IBC for reuse to the original consignor), each of the parts 
intended to be detached when so dismantled shall be marked with the month and year of manufacture and 
the name or symbol of the manufacturer and other identification of the IBC as specified by the competent 
authority (see 6.5.2.1.1 (f)). 

6.5.2.3  Conformity to design type 

The marking indicates that IBCs correspond to a successfully tested design type and that the requirements 
referred to in the certificate have been met. 

6.5.2.4  Marking of remanufactured composite IBCs (31HZ1) 

The marking specified in 6.5.2.1.1 and 6.5.2.2 shall be removed from the original IBC or made permanently 
illegible and new markings shall be applied to an IBC remanufactured in accordance with RID. 

6.5.3  Construction requirements 

6.5.3.1  General requirements 

6.5.3.1.1 IBCs shall be resistant to or adequately protected from deterioration due to the external environment. 

6.5.3.1.2 IBCs shall be so constructed and closed that none of the contents can escape under normal conditions of 
carriage including the effect of vibration, or by changes in temperature, humidity or pressure. 

6.5.3.1.3 IBCs and their closures shall be constructed of materials compatible with their contents, or be protected 
internally, so that they are not liable: 
(a) To be attacked by the contents so as to make their use dangerous; 
(b) To cause the contents to react or decompose, or form harmful or dangerous compounds with the IBCs. 

6.5.3.1.4 Gaskets, where used, shall be made of materials not subject to attack by the contents of the IBCs. 

6.5.3.1.5 All service equipment shall be so positioned or protected as to minimize the risk of escape of the contents 
owing to damage during handling and carriage. 

6.5.3.1.6 IBCs, their attachments and their service and structural equipment shall be designed to withstand, without 
loss of contents, the internal pressure of the contents and the stresses of normal handling and carriage. 
IBCs intended for stacking shall be designed for stacking. Any lifting or securing features of IBCs shall be of 
sufficient strength to withstand the normal conditions of handling and carriage without gross distortion or 
failure and shall be so positioned that no undue stress is caused in any part of the IBC. 

6.5.3.1.7 Where an IBC consists of a body within a framework it shall be so constructed that: 
(a) The body does not chafe or rub against the framework so as to cause material damage to the body; 
(b) The body is retained within the framework at all times; 
(c) The items of equipment are fixed in such a way that they cannot be damaged if the connections be-

tween body and frame allow relative expansion or movement. 
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(b) Manufacturing information 
(i) Country of manufacture; 
(ii) Year of manufacture; 
(iii) Manufacturer’s name or mark; 
(iv) Manufacturer’s serial number; 

(c) Approval information 

(i) The United Nations packaging symbol ; 
This symbol shall not be used for any purpose other than certifying that a packaging, a portable 
tank or a MEGC complies with the relevant requirements in Chapter 6.1, 6.2, 6.3, 6.5, 6.6 or 6.72; 

(ii) Approval country; 
(iii) Authorized body for the design approval; 
(iv) Design approval number; 
(v) Letters "AA", if the design was approved under alternative arrangements (see 6.7.1.2); 
(vi) Pressure vessel code to which the shell is designed; 

(d) Pressures 
(i) MAWP (in bar gauge or kPa gauge)3; 
(ii) Test pressure (in bar gauge or kPa gauge)3; 
(iii) Initial pressure test date (month and year); 
(iv) Identification mark of the initial pressure test witness; 
(v) External design pressure4 (in bar gauge or kPa gauge)3; 
(vi) MAWP for heating/cooling system (in bar gauge or kPa gauge)3 (when applicable); 

(e) Temperatures 
(i) Design temperature range (in °C)3; 

(f) Materials 
(i) Shell material(s) and material standard reference(s); 
(ii) Equivalent thickness in reference steel (in mm)3; 
(iii) Lining material (when applicable); 

(g) Capacity 
(i) Tank water capacity at 20 °C (in litres)3; 

This indication is to be followed by the symbol "S" when the shell is divided by surge plates into 
sections of not more than 7 500 litres capacity; 

(ii) Water capacity of each compartment at 20 °C (in litres)3 (when applicable, for multi-compartment 
tanks). 
This indication is to be followed by the symbol "S" when the compartment is divided by surge plates 
into sections of not more than 7 500 litres capacity; 

(h) Periodic inspections and tests 
(i) Type of the most recent periodic test (2.5-year, 5-year or exceptional); 
(ii) Date of the most recent periodic test (month and year); 
(iii) Test pressure (in bar gauge or kPa gauge)3 of the most recent periodic test (if applicable); 
(iv) Identification mark of the authorized body who performed or witnessed the most recent test. 

Figure 6.7.2.20.1: Example of identification plate marking 
 

Owner’s registration number  
MANUFACTURING INFORMATION 
Country of manufacture  
Year of manufacture  
Manufacturer  
Manufacturer’s serial number  

                                                           

2 This symbol is also used to certify that flexible bulk containers authorized for other modes of transport 
comply with the requirements in Chapter 6.8 of the UN Model Regulations. 

3 The unit used shall be indicated. 

4 See 6.7.2.2.10. 
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6.7.3.8.1.1 To determine the total required capacity of the relief devices, which shall be regarded as being the sum of 
the individual capacities of the several devices, the following formula6 shall be used: 

M
ZT

LC
FA4.12Q

82.0
  

where: 
Q = minimum required rate of discharge in cubic metres of air per second (m3/s) at standard conditions: 

1 bar and 0 °C (273 K); 
F = is a coefficient with the following value: 

for uninsulated shells: F = 1; 
for insulated shells: F = U(649-t)/13.6 but in no case is less than 0.25 
where: 
U = thermal conductance of the insulation, in kW·m-2·K-1, at 38 °C; 
t = actual temperature of the non-refrigerated liquefied gas during filling (°C); when this tem-

perature is unknown, let t=15 °C; 
The value of F given above for insulated shells may be taken provided that the insulation is in ac-
cordance with 6.7.3.8.1.2; 

A = total external surface area of shell in square metres; 
Z = the gas compressibility factor in the accumulating condition (when this factor is unknown, let Z 

=1.0); 
T = absolute temperature in Kelvin (°C + 273) above the pressure relief devices in the accumulating 

condition; 
L = the latent heat of vaporization of the liquid, in kJ/kg, in the accumulating condition; 
M = molecular mass of the discharged gas; 
C = a constant which is derived from one of the following formulae as a function of the ratio k of specific 

heats 

v

p

c
c

k   

where 
cp is the specific heat at constant pressure; and  
cv is the specific heat at constant volume. 
when k>1: 

1k
1k

1k
2kC














  

when k = 1 or k is unknown: 

607.0
e
1C   

where e is the mathematical constant 2.7183. 
C may also be taken from the following table: 
 

k C k C k C 

1.00 
1.02 
1.04 
1.06 
1.08 
1.10 
1.12 

0.607 
0.611 
0.615 
0.620 
0.624 
0.628 
0.633 

1.26 
1.28 
1.30 
1.32 
1.34 
1.36 
1.38 

0.660 
0.664 
0.667 
0.671 
0.674 
0.678 
0.681 

1.52 
1.54 
1.56 
1.58 
1.60 
1.62 
1.64 

0.704 
0.707 
0.710 
0.713 
0.716 
0.719 
0.722 

                                                           

6 This formula applies only to non-refrigerated liquefied gases which have critical temperatures well 
above the temperature at the accumulating condition. For gases which have critical temperatures near 
or below the temperature at the accumulating condition, the calculation of the pressure-relief device de-
livery capacity shall consider further thermodynamic properties of the gas (see for example CGA S-1.2-
2003 "Pressure Relief Device Standards – Part 2 – Cargo and Portable Tanks for Compressed 
Gases"). 
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– The minimum impact strength (see 6.8.5.3.1 to 6.8.5.3.3) for test-pieces with the longitudinal axis at 
right angles to the direction of rolling and a V-shaped notch (conforming to ISO R 148) perpendicular to 
the plate surface, shall be 34 J/cm2 for mild steel (which, because of existing ISO standards, may be 
tested with test-pieces having the longitudinal axis in the direction of rolling); fine-grained steel; ferritic 
alloy steel Ni < 5%, ferritic alloy steel 5% ≤ Ni ≤ 9%; or austenitic Cr-Ni steel; 

– In the case of austenitic steels, only the weld bead need be subjected to an impact-strength test; 
– For working temperatures below –196 °C the impact-strength test is not performed at the lowest work-

ing temperature, but at –196 °C. 

6.8.5.2.2 Shells made of aluminium or aluminium alloy 

The seams of shells shall meet the requirements laid down by the competent authority. 

6.8.5.2.3 Shells made of copper or copper alloy 

It is not necessary to carry out tests to determine whether the impact strength is adequate. 

6.8.5.3  Impact-strength tests 

6.8.5.3.1 For sheets less than 10 mm but not less than 5 mm thick, test-pieces having a cross-section of 10 mm x e 
mm, where "e" represents the thickness of the sheet, shall be used. Machining to 7.5 mm or 5 mm is per-
mitted if it is necessary. The minimum value of 34 J/cm2 shall be required in every case. 
NOTE: No impact-strength test shall be carried out on sheets less than 5 mm thick, or on their weld seams.  

6.8.5.3.2 (a) For the purpose of testing sheets, the impact strength shall be determined on three test-pieces. Test-
pieces shall be taken at right angles to the direction of rolling; however, for mild steel they may be 
taken in the direction of rolling. 

(b) For testing weld seams the test-pieces shall be taken as follows: 
 when e  10 mm: 
 three test-pieces with the notch at the centre of the weld; 
 three test-pieces with the notch in the centre of the heat affected zone (the V-notch to cross the fusion 

boundary at the centre of the specimen); 

 
 when 10 mm < e  20 mm: 
 three test-pieces from the centre of the weld; 
 three test-pieces from the heat affected zone (the V-notch to cross the fusion boundary at the centre of 

the specimen); 

 

 

Centre of the weld Heat affected zone 

Centre of weld 
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