JAPAN AUTOMOBILE STANDARD

JASO M 321 : 1999

Automotive parts - Air conditioning hose assemblies

1. Scope

This Standard specifies requirements for hose assemblies used to conduct the liquid and gaseous
Refrigerant 134a (herein referred to as R134a) in air conditioning systems for automobiles.

2. Applicable Publications
The following publications form a part of this Standard to the extent specified herein. The latest edition of

all publications shall apply.

JIS K6259
JIS K9703
JIS K6259

3. Types

Testing Methods of Resistance to Ozone Cracking for Vulcanized Rubber

2, 2,4 - Trimethylpentane

JUNS3 R134a Refrigerant Automotive Air Conditioning Hose

Types of hose assemblies are divided according to their location as shown in Table 1.

Table 1 Type

Type

Location

High pressure Between compressor discharge and expansion valve

Low Pressure Between expansion valve and compressor intake

4. Classification by Refrigerant Permeability
Hose assemblies are classified by permeability of refrigerant as follows.

Class I: 9.7kg/m2/year or

below (Low permeation specification)

Class Il: 29kg/m2/year or below

5. Shape

Hose assembly specimens used in testing shall be straight sections.

6. Performance

Tests shall conform to 8 Test Methods, and shall satisfy the requirements specified in Table 2.

Table 2 Performance
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Iltem Performance Sﬁepcr)i“g:’zlczens
Leakage No leakage or other abnormalities 8.1
Pressure proof No leakage or other abnormalities 8.2
Burst strength No burst or leakage when specified pressure applied 8.3
Length change -4~+2% 8.4
Rate of charge in outer diameter 20% or less
Negative pressure No swelling, cracking, peeling, cracks on inner surface when 8.5
cut
Cold resistance No cracks Airtight as specified in 8.1 8.6
Ozone resistance No cracks Airtight as specified in 8.1 8.7
Heat aging No cracks on inner/outer surfaces 8.8
Impulse Airtight as specified in 8.1 8.9
Refriger_ant Class | : 9.7kg/m?/year or below 810
permeation Class |I: 29kg/m?/year or below
Extraction 118g/m? or less 8.11
Cleanliness 270mg/m? or less 8.12
Moisture ingression 0.15g/cm?/year or less 8.13
Test Option 1 or 2
Coupling integrity Gas loss (maximum weight lass) : 10g 8.14
No audible or visible indication of leakage
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7. General Test Conditions

The test laboratory shall be maintained at 23°C+2°C and the relative humidity should be 50%+5%.
Test specimens shall be:

a) 300mm - 1,000mm in free length

b) Prepared 24 hours or more in advance

c) Kept at room temperature for 3 hours or more before testing

8. Test Methods
Hose assemblies shall be subjected to the following tests as specified.
8.1 Airtight
Submerge in water for 5 minutes and apply the pressure specified in Table 3 by dehumidified air or inert
gas. Check for leakage.
Table 3 Airtight Test Pressure (Gauge pressure)

Unit: MPa
Type Airtight test pressure
High pressure 3.53
Low pressure 1.08

8.2 Pressure
Fill with normal temperature water, remove air, and gradually apply the pressure specified in Table 4 for 5
minutes. Check for leakage.

Table 4 Test Pressure (Gauge pressure)

Unit: MPa
Type Test pressure
High pressure 5.30
Low pressure 1.67

8.3 Bursting
Fill with normal temperature water, remove air, and apply pressure at a rate requiring 1 minute or more to
reach the pressure specified in Table 5. Check for bursting or leakage.

Table 5 Bursting Test Pressure (Gauge pressure)

Unit: MPa
Type Bursting test pressure
High pressure 13.7
Low pressure 12.0

8.4 Length Change

Place the hose assembly horizontally. Fix one end, leave the other end free and close with a sealing
stopper. Apply pressure of 98kPa (gauge pressure) from the fixed side. Mark a 200mm line length-wise
along the hose assembly midway between the two ends to obtain the initial length. Apply the pressure
specified in Table 3 for 1 minute and measure the length of the line. Calculate the length change as
follows.

d1= /2_/1
/s

Where _-/1: Length change (%)
/,- Initial length (mm)

X 100

/,.  Length after pressurized (mm)
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8.5 Negative Pressure

Bend into a U-shape at a radius (r) 5 times that of the hose outer diameter as indicated in Fig. 1. Measure
the outer diameter of the center of the flattened section and mark it with a line. Reduce pressure to 81kPa
vacuum degrees for 2 minutes. Measure the outer diameter of the marked section and calculate the rate in
the outer diameter as specified below. Cut the hose length-wise and check for internal swelling, peeling,
or cracks.

(%) = % X 100
1
Where _7Jd: Change rate in outer diameter (%)
d,. Outer diameter before pressure reduction (mm)

d,. Outer diameter after pressure reduction (mm)

Fig. 1 Bend U-Shape

8.6 Low Temperature

Fill 70% of the hose assembly capacity with liquefied R134a at room temperature. Heat in a thermostatic
test chamber at 70°C+2°C for 48 hours. Cool to room temperature and, with the hose assembly kept
straight, place in a thermostatic test chamber at -30°C+2°C for 24 hours. Remove and immediately apply
to a mandrel with a diameter 8 times that of the hose outer diameter. Take 4 to 8 seconds to bend the hose
assembly 180° around the mandrel as indicated in Fig. 2. Remove the refrigerant and apply the pressure
specified in Table 3 to check for leakage and internal/external cracks or other abnormalities.

Test specimen at free position

Mandrel
Test specimen bent at 180°

Fig. 2 Bending Technique for Low Temperature Test

8.7 Ozone Resistance

Wind the hose assembly once around a mandrel with a diameter 8 times that of the hose outer diameter.
Place in an ozone test chamber and apply a concentration of 50ppm+5ppm at 40°C+2°C for 72 hours.
Remove and check the surface for cracks and other abnormalities with a 7x magnifying glass. Apply the
airtight test specified in 8.1. Test equipment and ozone concentration control (measurement) shall
conform to 4 of JIS K6259 (Ozone Resistance Test).

8.8 Heat Aging

Wind the hose assembly once around a mandrel with a diameter 8 times that of the hose outer diameter.
Heat in a thermostatic test chamber at 125°C+2°C for 8 hours. Cool to room temperature and, with the
hose assembly kept straight, check for internal/external cracks or other abnormalities.
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