JAPANESE AUTOMOBILE STANDARD

JASO M111:1998

Compressed natural gas vehicles

- Textile reinforced plastic fuel hoses for high pressure use

- Performance requirements

1. Scope

This standard specifies textile reinforced plastic hoses for
high pressure use in motor vehicles using natural gas
(hereafter referred to as textile reinforced plastic hoses)
and assemblies.

Remarks: This standard refers to gauge pressure.

2. Reference Standards:

This standard contains references to the following
standards, which by inclusion, constitute provisions of this
standard. Use the latest edition of these standards.

JIS B 7721 Tensile Testing Machines

JIS K 2213 Turbine Oils

JIS K 6257 Accelerated Aging Test Methods for
Vulcanized Rubber

JIS K 6258 Testing Methods of the Effect of Liquids for
Vulcanized Rubber

JIS K 6259 Testing Methods of Resistance to Ozone
Cracking for Vulcanized Rubber

JIS K 7161 Plastics - Determination of Tensile Properties
- Part 1: General Principles

JIS K 7162 Plastics - Determination of Tensile Properties
- Part 2. Test Conditions for Moulding and
Extrusion Plastics

JIS K 7350-1 Plastics - Methods of Exposure Laboratory
Light Sources Part 1. General Guidance

JIS K 7350-3 Plastics - Methods of Exposure to
Laboratory Light Sources Part 3: Fluorescent
UV Lamps

JIS Z 2371 Methods of Neutral Salt Spray Testing
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3. Definitions

Definitions of terms used in this standard follow.

a) High Pressure Hoses
Fuel hoses for natural gas vehicles, used under the
maximum pressure of between 1.0 MPa and 20.0 MPa.

b) Maximum Pressure Used
Nominal pressure used as designated by the
manufacturers of textile reinforced plastic hoses
(pressure under the temperature of 35 °C).

c) Textile Reinforced Plastic Hoses
Plastic hoses consisting of an inner layer, reinforcing
layer and outer cover layer, in which natural, synthetic
or metallic textile is used in the reinforcing layer. Also
referred to as textile reinforced plastic tubes. Also
referred to herein as hoses.

d) Fittings
Metal fittings or couplings to connect textile reinforced
plastic hoses.

e) Assemblies
Textile reinforced plastic hoses with fittings attached to
both ends. Also referred to as hose assemblies.

f) Minimum bending radius
The minimum bending radius which permits the use
without reducing performance. It shall be measured at
the inside of the arc formed by the hose.

4. Requirements

4.1 Performance
Performance requirements for the hoses and
assemblies are specified in Table 1 and shall be tested
in accordance with paragraph 5.
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Table 1 Performance

Test items Performance m-(l;jrfct)d
Properties of The requirements shown in Table 2 shall be satisfied. 5.4
material
Kink A steel ball having a prescribed outer diameter shall pass freely from | 5.6
resistance one end of textile reinforced plastic hase to the other.

Abrasion No damage which exposes the reinforcing layer to the atmosphere. 5.9
resistance After the test, the test samples shall be able to withstand for 5 minutes
] 1.5 times the maximum pressure used in the gastightness test.
Te_xtlle Weather-ability | No visible signs of deterioration such as cracks or grazing. 5.11
reinforced Ozone No cracks or grazing. 512
plastic resistance
hoses Oil resistance No abnormalities such as grazing on the outer cover layer. After the 5.13
test, the test samples shall be able to withstand for 5 minutes 1.5 times
the maximum pressure relative to the gastightness test.
Fittings Corrosion No metallic carrosion on the surface of fittings, excluding parts where | 5.14
resistance surface treatment are peeled off due to fabrication such as caulking,
etc.
Leakage No generation of bubbles in a 1 minute test using detector liquid. 5.2
Pressure test No damage such as bursting, leakage liquid, etc. 5.3
Tensile No structural damage, and performance requirements for 5.5
strength gastightness and electric conductivity shall be satisfied after the test.
Vibration test No deformation, loosening or backlash of connecting part, no cracks: | 5.7
grazing, etc.. After the test, the rate of change in the outer diameter
shall be 10% or smaller. Test samples shall be able to withstand for 5
minutes 1.5 times the maximum pressure used relative to the
gastightness test.
Pressure cycle | No leakage, bursting, local swelling, loosening or backlash of 5.8
Assemblies test cannecting parts. After the test, test samples shall be able to withstand
for 5 minutes 1.5 times the maximum pressure used relative to the gas
tightness test.
Electrical 1 MQ/m orless. 5.10
conductivity
Marking Heat resistance | Marking shall be legible. 5.15
material
legibility

4.2 Structure

The structure of the hoses, fittings and assemblies shall be

as prescribed below.

The structures shown in Fig. 1, Fig. 2, Fig. 3, are not
long as the performance requirements
prescribed in this standard are satisfied.

mandatory as
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Quter cover layer
Reinforeing layer

- Inner layer

4.2.1 Textile Reinforced Plastic Hoses

The structure of the hoses shall be appropriate to their

layer and the outer cover layer.

application and the hoses shall be comprised of an inner
layer, reinforcing layer and outer cover layer.
Suitable air vents shall be provided between the reinforcing

The general structure of the hoses is shown in Fig. 1.

Quter diameter of
reinforeing layer

Quter diameter

Fig. 1 Textile Reinforced Plastic Hose
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4.2.2 Fittings parts in the fuel system. The general shape of the textile

The structure of the fittings shall be such that the textile reinforced plastic hoses is shown in Fig. 2.

reinforced plastic hose may be coupled securely to related

Body of fitting Outer tube part of fitting

Fig. 2 Fitting
4.2.3 Assemblies and shall function sufficiently for high pressure use in
The assemblies shall be comprised of the hose and fitting, natural gas vehicles. The general structure of an assembly

and shall have no defects such as leakage or separation, is shown in Fig. 3.

Inner layer

Reinforcing layer

Caulking part Outer cover layer y

I ~ / \ Hose
Fitting
Free length of hose

Length of assembly

Fig. 3 Assembly
4.3 Material
The material of the textile reinforced plastic hoses shall
meet the material properties requirements shown in Table
2.

Table 2 Material Properties of Textile Reinforced Plastic Hoses
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Normal state After immersion for 168 hours
n-pentane Lubricant Methanol
Inner | Tensile strength 51.7 MPa or 34.5 Mpa or 34.5 MPa or 34.5 MPa or
layer higher higher higher higher
Elongation 310% or higher | 250% or higher | 250% or higher [ 250% or higher
Mass change - -10%~+30% -10%~+30% -10%~+30%
Volume change — -15%~+35% -15%~+35% -15%~+35%
Quter | Tensile strength 34.5 MPa or 17.2 Mpa or 17.2 MPa or 17.2 MPa or
cover higher higher higher higher
layer Elongation 500% or higher | 200% or higher | 200% or higher [ 200% or higher
Mass change - -10%~+30% -10%~+30% -10%~+30%
Volume change - -15%~+35% -15%~+35% -15%~+35%
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