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1 Scope

GB/T 42610-2023 gives the test method for evaluating the hydrogen compatibility of the
plastic liner of a high pressure hydrogen cylinder. In a type IV cylinder the liner is the only
barrier between 70 MPa hydrogen and the carbon fibre overwrap, and hydrogen does two
things to a polymer that no other gas does: it dissolves into the material and permeates
through it, and when the cylinder is emptied quickly the dissolved gas comes out of solution
inside the wall and can blister or burst it. Both have to be measured before the liner material
can be accepted. The standard sets the general requirements, the test conditions, the test
methods for permeability and for decompression behaviour, and the test report, with an
informative annex giving the basic structure of the hydrogen permeability test apparatus. It
took effect on 1 June 2024.

2 Normative References

The provisions in following documents become the essential provisions of this Document
through reference in this Document. For the dated documents, only the versions with the
dates indicated are applicable to this Document; for the undated documents, only the latest
version (including all the amendments) is applicable to this Document.

GB/T 1033.1 Plastics - Methods for determining the density of non-cellular plastics - Part
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GB/T 1040.1 Plastics - Determination of tensile properties - Part

4 General Requirements

4.1 Hydrogen compatibility test of plastic liner of high-pressure gaseous hydrogen cylinder
includes plastic liner material test and cylinder liner test. Plastic liner material test includes
hydrogen permeability test, physical property test, tensile property test, hydrogen cycle test
and hydrogen aging test. Cylinder liner test includes extreme temperature permeability test,
liner buckling and bubbling test. The test process is shown in Figure 1.

4.2 The hydrogen compatibility test device shall be overall designed, installed, debugged
and managed in accordance with the provisions of GB/T 29729 and GB/T 34542.1.

4.3 There shall be no impurity components in the hydrogen compatibility test device that
can interact with the tested sample or pollute the testing hydrogen environment.

5.1 Gas
5.1.1 Hydrogen. it shall meet the requirements of GB/T 37244.

5.1.2 Nitrogen or inert gas. purity >=99.999%.

5.2 Replacement

5.2.1 Before the test, the test system and hydrogen supply pipeline system shall be
replaced with nitrogen or inert gas, and then replaced with hydrogen. Before introducing
hydrogen, the volume fraction of oxygen in the test system shall be detected, and its value
shall be less than or equal to 1%. At the end of the replacement, the volume fraction of
oxygen in the test system shall be less than or equal to 1x10-6; and the volume fraction of
water shall be less than or equal to 5x10-6.

5.2.2 The oxygen content shall be tested according to the provisions of GB/T 28726 or
GB/T 6285; and the water content shall be tested according to the provisions of GB/T
5832.1 or GB/T 5832.2.

5.2.3 The hydrogen gas, replacement gas and replacement procedure used in the test shall
comply with the provisions of 5.1.1,

5.2.1 respectively; and when the oxygen and water contents in the test system meets the
requirements of

5.2.1 in three consecutive tests, thickness of the specimen shall be determined by the

thickness of the liner. 6.1.2.1.2 For the same liner material, 12 hydrogen permeability test
specimens shall be prepared, divided into three groups, 4 in each group. 6.1.2.1.3 Before
the test, the specimen shall be placed in a vacuum drying oven with an absolute pressure
of 1000Pa~5000Pa and a temperature of 65°C until the mass loss of the specimen within

2

Preview: page 3 of 5 shown, 12 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/gb-t-42610-2023


https://chinastandards.org/standards/gb-t-42610-2023

24 his less than 0.1%.

6.1.2.2 Test device 6.1.2.2.1 Please refer to Appendix A for the basic structure of the main
body of the hydrogen permeability test device. 6.1.2.2.2 The mesh size of the wire screen
shall be less than or equal to 0.15mm; the screening area percentage shall be greater than
or equal to 35%; and the wire diameter shall be selected according to the provisions of
GB/T 5330.1. 6.1.2.2.3 The porosity of sintered metal supports shall be greater than or
equal to 40%. Before the test, the porosity of the sintered metal support shall be calibrated
according to the provisions of GB/T 5163. 6.1.2.2.4 The sealing ring should be replaced
every time a hydrogen permeability test is performed. 6.1.2.2.5 The control accuracy of the
temperature control device shall be no less than +1°C; and the control accuracy of the
pressure control device shall be no less than 1% of the test pressure.

6.1.2.3 Test procedures 6.1.2.3.1 Before the test, the high-pressure side chamber of the
specimen shall be replaced according to the provisions of 5.2.1. 6.1.2.3.2 Each group of
specimens shall be subjected to hydrogen permeability test under the following temperature
and pressure conditions.

1.15 times the nominal working pressure of the gas cylinder;
1.0 times the nominal working pressure of the gas cylinder;
0.1 times the nominal working pressure of the gas cylinder;

0.1 times the nominal working pressure of the gas cylinder. 6.1.2.3.3 At the specified test
temperature, pressurize the high-pressure side of the specimen to the specified test
pressure. After the temperature and pressure on the high-pressure side are stable,
measure the hydrogen transmission rate on the low-pressure side of the specimen.

6.1.3 Physical property test

6.1.3.1 Sampling 6.1.3.1.1 A long strip specimen with a length of (40+0.2) mm and a width
of (10+0.2) mm should be used. The thickness of the specimen shall be taken as the
thickness of the liner. 6.1.3.1.2 At least three physical property specimens shall be
prepared for the same liner material.

6.1.3.2 Test device 6.1.3.2.1 Density measuring instruments and impregnation fluids shall
comply with the relevant provisions of Method A in GB/T 1033.1. 6.1.3.2.2 If the mass of the
specimen is 1g~5g, the measurement value shall be accurate to 0.1mg; if the mass of the
specimen is greater than 5g, the measurement value shall be accurate to 1mg.

6.1.3.3 Test procedures 6.1.3.3.1 Follow the following procedures to measure sample mass,
density and volume.

a) Use a digital camera to record the appearance image of the specimen;

b) Measure the dry mass of the sample by an analytical balance;
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c) Use an analytical balance to weigh the total mass of the impregnation container and the
impregnation liquid, and separately weigh the masses of the hanging wires and settling
blocks;

d) Immerse the specimen in the impregnation liquid, remove the bubbles on the surface of
the specimen and weigh it. The specimen shall not be in contact with the wall of the
impregnation container;

e) Perform surface drying treatment on the removed specimens;

f) Calculate the sample density and volume according to the provisions of GB/T1033.1.
6.1.3.3.2 Use a tool microscope or other suitable measuring instrument to measure the
dimensions of the specimen. 6.1.3.3.3 Measure the size, volume, mass and density of the
specimen before the start of the hydrogen cycle test, within 1 h after the end of the test, 24
h after the end of the test and 48 h after the end of the test; and record the apparent image
of the specimen. 6.1.3.3.4 Calculate the volume change rate, mass change rate and density
change rate of the specimen before and after the hydrogen cycle test.

6.1.4 Tensile property test

6.1.4.1 Sampling 6.1.4.1.1 The specimen shall be Type-B specimen specified in GB/T
1040.2, and the thickness of the specimen shall be taken as the thickness of the liner.
6.1.4.1.2 For the same liner material, 18 base metal specimens shall be prepared, divided
them into two groups, 9 in each group. For welded plastic liner, take 18 specimens at each
welding joint per bead and divide them into two groups, 9 in each group. For blow molded
liner containing parting line, take 6 specimens at each parting line, divided them into two
groups, 3 in each group.

6.1.4.2 Test device The test device shall comply with the provisions of GB/T 1040.1, GB/T
1040.2 and related standards.

6.1.4.3 Test procedures The tensile property test of plastic liner materials shall comply with
the provisions of GB/T 1040.1, GB/T 1040.2 and related standards. The test shall be
carried out according to the following procedures.

a) Before carrying out the hydrogen cycle test, the first group of specimens shall be
subjected to tensile tests at (23+£2)°C, (-50+£2)°C and (90+2)°C; and the tensile curves shall
be recorded;

b) Use the second group of specimens to complete the hydrogen cycle test. 48 h after the
hydrogen cycle test is completed, conduct tensile tests at (23+2)°C, (-50+2)°C and
(90+2)°C; and record the tensile curve;

¢) Record the change rate of average tensile fracture stress and the change rate of average
tensile fracture nominal strain for the material before and after the hydrogen cycle test; and
evaluate the mechanical properties of the specimen.

4

Preview: page 5 of 5 shown, 12 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/gb-t-42610-2023


https://chinastandards.org/standards/gb-t-42610-2023

