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AUTOMOTIVE AIR-CONDITIONING HOSE

1. SCOPE:

This spe
or hose

systems.

and cont
of -30 t

2.1 Size:

2.2 Type Al

2. MANUFACT

cification covers reinforced rubber and reinforced thermo
assemblies, intended for conducting liquid and’gaseous

dichlorodifluoromethane (refrigerant 12) in automotive ‘air-condit

The -hose shall be designed to minimize permeation of re
amination of the system and to be serviceable over a temp
b 120°C (-22 to 248°F). Specific construction details ar

upon between user and supplier.

URE :
btandard dimensions are given“in Table 1.

and A2 — Rubber, Textile-Reinforced: The hose shall be

seamles
of text
cover s
that th

NOTE:
braid r
hoses.
A2 hose

5 011 resistant synthetic rubber tube. The reinforcement
ile yarn, cord, or fabric adhered to the tube and cover.
nall be heat and .ozone-resistant synthetic rubber. It is
b cover be pin-pricked. '

Commercial product normally offered for Type Al hose has
binforcement of rayon textile yarn with a smaller OD than
Type A2-hose has been a two braid hose. Hose fittings f
5 are<not normally interchangeable.

blastic hose,

oning
Frigerant 12
brature range
p to be agreed

puilt having a
shall consist
The outer
recommended

been a one
Type A2
br Type Al and
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¢ TABLE 1 - Automotive Air-Conditioning Hose Dimensions D.cC
Inside Diameter
Type Al, A2, Bl Type C Type B2, D3
Size .
Max Min Max Min Max Min
i in mn in mm in o in mm in ] in mm in
4,8 3/16 5,110,202 | 4.610.182} 5.4]0.214] 4.8]0.188
6.4 1/4 7.040.275 | 6.2 0.245 | 6.7}10.265 ] 6.1} 0.240
8 5/16 8.6}0.337 ) 7.8]0.307 } 8.3]0.327} 7.6] 0.300] 8.7} 0.34] 8.0} 0.313
9.5 3/8 9.910.390 { 9.1} 0.360
10 13/32 |11.1] 0.436 [10.2] 0.401 |10.7 ] 0.423 ) 9.9] 0.389.j~11.1)0.437 10.3 | 0.406
13 172 13.61 0.535 | 12.4] 0.490 }13.2] 0.520 {12.2}] 0.480/] 13.7 } 0.5639 | 12.7] 0.500
16 5/8 16.8} 0.660 | 15.6} 0.615 }J16.5] 0.650 }15.2] 0.600} 16.910.667] 15.9] 0.625
22 7/8 23.3]10.917] 22.2}0.825
29 ~1/8 29.811.172128.6] 1.125
OQutside Diameter
Type Al Type A2 LType B1 Type cb Type B2, D3
Max Min Max Min Max Min Max Max Min
o) in mm in mn in om ja e in mm in mm in | in m in
8.310.328113.7]0.539 ]12.7]0.500
15.1]0.594 | 13.5 J10.532 16.510.6481 15.3 10,602 | 11.4 | 0.450
19.1}10.750 § 17.5 [j0.6881 19.8|0.781| 18,31 0.719] 18.8 {1 0.742( 17.7 | 0.696 }g.g 8.238 17.6 {1 0.695 { 16.7 | 0.656
23.0 | 0.906 | 21.4 Jl0.844 | 23.84 02937 | 22.2 | 0.875 [ 21.2 | 0.835 20.0 | 0.789 | 16.1 | 0.635 | 20.0 | 0.789 | 18.9 | 0.743
25.411.000 § 23.8 110.937 | 2629 1.031 ] 24.6 | 0,969 23.8 } 0.937} 22.2 1 0.875]18.8] 0.740 24.H 0.945 | 22.80.899
28. 1.124 | 27. 1.062 | 29.4] 1.156 | 27. 1.094) 27. 1.062| 25.4 } 1.080 | 23.4] 0.920 | 28. 1.101 126.8 ] 1.055
32.211.266 }30.6} 1.203
38.9 | 1.531 |37.311.469

Diransions f

bFitting coep
fittings for

€Concentricit
valuast

or 3/16 in size apply only to Type B2 hose.

atibility-fittings for thermplaghc hose may not necessarily be interchangeable. Therefore, it is recosmended that
hose be properly matched. Fittings and/or hose manufacturers' recomwendations should be followed,

y based on total indicator reading between inside bore of hose and outer surface of hose shall not exceed the following

Types Al, A2, B1, B2, and D Type €

Sizes 6.4 mn (1/4 in) and under 0.8 mm (0.030 in) Sizes 6.4 mm (1/4 in) and under

0.5 mm (0.020 in)

Sizes over 6.4 mm to 22 mm
(1/4 to 7/8 in)

Sizes over 22 mm (7/8 in)

1.0 wen (0.040 in) Sizes over 6.4 mm to 13 »m 0.6

(0.025 in) (174 to 1/2 in)

Sizes over 13 mm (1/2 in)
0.8 mm (0.030 in)

1.3 wmt (0.050 in)

Distributed under license from the IHS Archive

- — -



https://saenorm.com/api/?name=4a17bb41824583b2783902397d295ce1

SAE Jx51 89 EE 8357340 EID'-II?D? 0 =

Page 3 A, J51
2.3 Type Bl and B2 - Rubber, Wire Reinforced: The hose shall be built having a

2.4

4.1

4.2

seamiess oil resistant synthetic rubber tube.
of steel wire adhered to the rubber tube.

The reinforcement

shall consist

The cover shall consist of a heat

resistant textile yarn impregnated with a synthetic rubber cement.

NOTE:

Type B1 hose is currently not being manufactured.

Commercial product

normally offered for Type B1 hose has been a one braid reinforcement of wire

with unique ID and OD dimensions.

Type B2 hose has been a one braid

reinforcement of wire with ID and OD dimensions conforming to those specified
in SAE 100R5 hose and compatible with SAE TO0R5 hose fittings.

for Typ

es Bl and Type B2 are not normally interchangeable.

Hose fittings

Type C

- Thermoplastic, Textile Reinforced: The hose shall have

thermop
yarn,
that th

Type D

astic tube. The reinforcement shall consist of suitable
[he outer cover shall be heat and ozone resistant. “It is
2 cover be pin-pricked.

L Thermoplastic, Textile Reinforced, Rubber €overed: The

have a
cord, o
cover b

HOSE TIDE|

The hose
diameter
manufact
the hose

TESTING:

The test
followed

Test Co
23 + 2°
shall b

Permeat

Fhermoplastic tube. The reinforcement shall-consist of t
~ fabric adhered to the tube and cover. It is recommende
p pin-pricked.

NTIFICATION:

shall be identified with the SAE number, type, and size

in fraction of inches or metrjic mm equivalents, or both,
irer's code marking. This marking shall appear on the ou
at intervals not greater‘than 380 mm (15 in).

procedures described in the current issue of ASTM D 380
whenever applicable.

nditions: «The temperature of the testing room shall be m
C (73 +.3¢{6°F)., The temperature of the test-hose or hose
e stabilized for 24 h at the testing room temperature pri

fon Tests:

refrige

the specified temperature.

Hose and hose assemblies shall not permit eff

a
textile
recommended

hose shall
pxtile yarn,
i that the

bf inside
and hose
ter cover of

shall be

pintained at
assemblies
br to testing.

Jsibn of

h tested at

Hose and hose assemblies intended for high

pressure side service (discharge and liquid Tine applications) shall be tested
at 100 + 2°C (212 + 3.6°F). Hose and hose assemblies intended for low
pressure side service (suction 1ine applications) shall be tested at 80 + 2°C
(176 + 3.6°F).

The permeation test is designed to measure, by loss of mass, the rate of
effusion of refrigerant 12 through the hose wall. The apparatus required
consists of canisters with internal volumes of 475 - 525 cm3 (29 - 32 in3d)

and a 21 MPa (3000 psi) minimum burst pressure with appropriate fittings to
connect to the hose assemblies, halogen detector, circulating air oven capable
of maintaining uniform test temperature throughout the test periods, and a
weighing scale capable of mass measurements to 0.1 g accuracy.
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TABLE 2 - Allowable Permeation Rate

Test Reference Maximum Allowable Loss of
Temperature Pressure Refrigerant 12
kg/m/yeard 1b/ft2/yeard
Typas B2 Types Types B2 Types
°C af MPa psty A—AZ B & A —AZB C{ D
100 212 3.24 . 470 93 22 20 5
a0 176 2,21 320 58 14 12 3

dBased on|internal surface area of the hose.

4.2.1 Procgdure: Four hose assemblies, having.a free hose length of 1 m are
required. Three of the hose assemblies“shall be used for determining the
loss [of refrigerant and the fourth assémbly shall be run as ap empty plugged
b}anh to be used as a means of determining the mass loss of the hose body
along. \

Measyre the free length of hose in each assembly at zero gage|pressure to
the nearest 1 mm €0.04 in).,. Connect each of the four hose asgemblies to a
canigter and obtain the total mass of each test unit including end plugs to
the nearest 0.1 grams.

Load |three of the test units with 0.6 mg of 1iquid refrigerant 12 per mm3
| of edch test unit*s—volume to a total variance of +5 grams. Check the
loadad test units with a halogen detector at a sensitivity of| 11 g/year (1
1b/4Q years) 4o be sure that they do not leak. Any suitable method for
safely loading may be used.

| Two quggested methods are as follows:

| Method I = Hose assembiies may be conveniently toaded by conditioning the
hose assemblies, connected canisters, and refrigerant 12 cylinder in a cold
| box for 4 h minimum at a temperature below the boiling point of the
| refrigerant 12. Using the density of the refrigerant 12 at the conditioning
temperature, the proper load weight may be calculated in terms of volume at
| that temperature. HWhile keeping the refrigerant 12, hose assemblies, and
connected canisters at the conditioning temperature, they may be loaded by
measuring the calculated volume of liquid refrigerant 12 with a graduate.
The filled hose assemblies and connected canisters should be capped while
~sti11 at the conditioning temperature, but may be removed from the cold box
to complete the tightening to ensure proper seal.

- Distributed under license from the IHS Archive
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4.2.1

(Continued):

Method II - The hose assemblies and connected canisters may be loaded at
room temperature by transferring the refrigerant 12 under pressure through

suitable valves and connections.

A suitable apparatus consists of a

refrigerant 12 cylinder, liquid accumulator, piston pump, and controls for
metering the required charge.

Place the three loaded and one blank test units in the air oven at the

+ 5 min to drive off surface

Tler than 20

ck the loaded
15 min or
obtained as

s, weight in
n. If a loss
and repeat

specified test temperature for a period of 30

moisture. Do not bend the hose in a curve with a diameter sma
timeg the outside diameter of the hose while in the oven. Che
test |units for leakage and weight all test units not less -than
more [than 30 min after removal from the oven. Record the-mas§
the griginal mass.

Placg the test units back in the air oven at the specified temperature for
24 hgurs. At the end of the 24 h period, remove‘the test unif
the game manner as previously specified, and veturn to the ove
of 2Q g or more occurs, discontinue the test; check for leaks
test |procedure.

Consider the first 24 h period as the preconditioning period.

mass

the preconditioning weighing, weigh, in the same manner as prey
descrtibed.. Calculate the 72 h mass loss. Determine the effug
subtracting the corresponding mass loss of the blank from thaf
test[unit. Express the effusfon rate in kg/m/year or 1b/ft/
Calcylate the rate of loss of refrigerant 12 mass for the loac
as faollows:
R=[(A—B)_(C—E)] K
L] L2 D
Where: A ~="Initial mass after preconditioning period of |
unit, g.
B = Final mass after 72 h period of loaded test u
C = Initial mass after preconditioning period of

Toss during this period in finalccalculations. Seventy-1

unit, g.

Disregard the
wo hours after
jously
ion rate by

of the loaded
year.
ed test units

oaded test

it, g.
lank test

E = Final mass after 72 h period of blank test unit, g.

K = 38.7

R = Rate of refrigerant 12 mass loss, kilograms per square
meter per year.

L1 = Free hose length of loaded test unit, m.

Ly = Free hose length of blank test unit, m.

Or Where: D = Nominal hose inside diameter, in.

K =12.3

R = Rate of refrigerant 12 mass loss, pounds per square foot
per year.

L1 = Free hose length of Toaded test unit, in.

Lo = Free hose length of blank test unit, in.

/%\ r/ Distributed under license frurn t\r:e IHS Archive
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4.3

4.4

4.5

4.4.1

Cold Test:

Integrity Test: The hose shall show no signs of tube splitting causing
rupture when tested at 107 & 2°C (225 + 3.6°F) for 24 h when loaded with
refrigerant 12 as described in the Permeation Test. Three test units are
requ1red.1 This test may be conducted as a separate test or as part of the
?e;geat;ogoggst by running the 24 h preconditioning period at 107 + 2°C

225 + 3. .

Aging Test: The hose shall show no cracks or other disintegration when tested
as specified after aging at 120 + 2°C (248 + 3.6°F) for 168 h. The mandrel
used shall have a diameter eight times the nominal OD for Types Al, A2, Bl,
B2, and D, and shall have a diameter twice the minimum bend radius shown in
Table : i h not less than
300 mm| (12 in) or more than 1000 mm (39 in).

TABLE.B - Minimum Bend Radius for Type C Hose

" Size Minimum Bénd Radius

in o in

g

3/16 51
1/4 76
5/16 89

10 13/32
13 1/2
16 5/8

O 00O I

o hoo

i

(=

N
UL hWWN
nouvionoo

Procedure: Coil the uncapped hose assembly around the mandrgl of the
designated sizev. ~Place in a circulating air oven for the tine and at the
temperature specified. After removal from the oven, allow the hose assembly
to cool to.room temperature, then open the hose assembly to g straight
lengkh and-examine the hose externally for cracks or other disintegration.
Place th&hose assembly under an internal hydrostatic pressure of 2.4 MPa
(350| pst) for a period of 5 min. Report any leakage through |the hose as
evidence of tracking.

The hose shall show no evidence of cracking or breaking when
tested as specified. The mandrel used for Types Al, A2, B1, B2, and D shall
have a diameter eight times the nominal OD of the hose and for Type C shall
have a diameter twice the minimum bend radius shown in Table 3. The test hose
assembly shall have a free hose length not less than 450 mm (18 in) or more
than 1000 mm (39 in).

Trailure of this test is indicated by a weight loss exceeding 20% of the original
refrigerant 12 mass.

B

. —==——s==ze-_cc Distributed under license from the IHS Archive
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4.5.1 Procedure: Load the test hose assembly to 70% of capacity with refrigerant
12 at room temperature. For convenience, the hose assembly and refrigerant
12 may be chilled below the boiling point of the refrigerant 12 in order
that the refrigerant 12 may be handled in the liquid state. Place the .
loaded hose assembly in an air oven at 70 + 2°C (158 + 3.6°F) for 48 h.
Remove hose assembly from the air oven and allow it to cool to room
temperature. Allow the liquid to remain in the hose assembly. Place the
hose assembly in a straight position along with designated size mandrel in a
cold chamber at -30°C (-22°F) for 24 h. The cold chamber shall be capable
of maintaining a uniform atmosphere of cold dry air or a mixture of air and
carbon dio the specified temperatur h lerance of +2°C
(+3.p°F). HWithout removing the hose assembly from the cold¢chamber, bend it
throigh 180 deg over the mandrel of the designated size at.a tniform rate
withfin a time period of 4 - 8 s. Allow the hose assembly,to warm to room
tempgrature and exhaust the refrigerant 12. Place the hose apsembly under
an ipternal hydrostatic pressure of 2.4 MPa (350 psi) for a period of
5 mip. Report any leakage through the hose as evidence of cracking.

4.6 Vacuum Test: The collapse of the outside diameter of the hose ghall not
exceed| 20% of the original outside diameter when subjected to a|reduced
pressure (vacuum) of 81 kPa (24 in of mercury) for 2 min.

4.6.1 Procpdure: The test hose assembly shall have a free hose length not less
than| 610 mm (24 in) nor more than 1000 mm (39 in). This hose|assembly shall
be spbjected to the vacuum test followed by length change test and then
burst test. -Bend the hose assembly to a "U" shape with the ipside radius of
the pase of the "U" being five times the nominal outside diampter of the
hosel Apply a reduced pressure (vacuum) of 81 kPa (24 in of mercury) to the
bent| hose assembly for 2 min: At the end of the 2 min period|, while the

. hose[ is still under reduced pressure, measure the outside diameter of the
hose| at the base of the U," to determine the minimum diameter in any plane.

4.7 Length| Change: A1l _hose types shall not contract in lehgth morp than 4% or
elongate more than'2% when subjected to a pressure of 2.4 MPa (B50 psi). Test
in accprdance with ASTM D 380.

4.8 Burstipg Strength: The minimum bursting strength for all hose pnd hose
assembfliesCexcept the 5/8 ID Types Al and A2 shall be 12 MPa (1750 psi).
5/8 ID| Types Al and A2 are intended for low pressure side servige and shall
have minimum bursting strengths of 8.5 MPa (1250 psi) Test inl accordance
with ASTM D 380.

4.9 Proof Test: All hose shall satisfactorily withstand a hydrostatic proof test
with a minimum hydrostatic pressure equal to 50% of the minimum required burst
strength for a period not less than 30 s or more than 5 min,

/\ Distributed under license from the IHS Archive
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4.10.1

4.11
4.11.1

4.11.2

4.10 Extraction Test:

The extractables of the inside surface of the hose tube

shall not exceed 118 g/m% (76 mg/in2) and any extractables shall be oily

or soft/greasy in nature.

The test hose assembly shall have a

free hose

length not less than 450 mm (18 in) or more than 1000 mm (39 in).

Procedure:

Fi1l the hose assembly to capacity with

trichlorotrifluorogethane (refrigerant TF) and then empty it immediately to

remove any surface material.
capacity with refrigerant 12 at room temperature.

Load the hose assembly to approximately 70%
For convenience, the

hose assembly and refrigerant 12 may be chilled below the boiling point of
refrigerant®12 in order that the refrigerant 12 may be handled in the

Tiqu
(158
assd
a we
refy
(158
Repd
squa
of 1

Change

+ 3.6°F) for 24 hours. At the end of the aging period,
mbly to -34°C (-30°F) or colder and pour the liquid. refr
ighed beaker and allow it to evaporate at room temperatu
fgerant 12 has evaporated, condition the beaker at appro
°F) for 1 h to remove condensed moisture, then weigh the
rt the extract in terms of grams per square.meter (milli
Ee ;nch) of the hose inner surface based onOthe nominal

e hose.

Rubh
the

remg
temp

They
tube
5 mi
70
ASTM

Tensil

in_Volume:

er Materials: A specimen prepared from a rubber materia
hose shall show a volume change between -5 to +35% withi
val from ASTM Oil No. 3 in which it has been immersed fo
erature of 100 £ 2°C (212 +°3.6°F).

moplastic Materials: A _specimen prepared from a thermop

shall show a volume. thange between -35 to +5% when meas

n after removal from ASTM 011 No. 3 in which it has been

StBS temperature of 100 + 2°C (212 + 3.6°F). Test in a
0.

e Test of Hose Assembly: The minimum force required to

hose f

rom the coupling shall not be less than specified in Tab

hose dssembly shall have a minimum free hose length of 300 mm

in aca

0Ozone

ordance with ASTM D 380.

Test: This test is not applicable to hoses of types Bl

n at 70 + 2°C
chill the hose
gerant 12 into
re. After the
kimately 70°C
beaker again.
Jrams per

nside diameter

inner tube of
" 5 min after
+ 70 h at a

Test in accordance with ASTM D 380.

astic material
ired within
immersed for
ccordance with

separate the
e 4. The test

the hose is bent around a mandrel with a diameter 8 times the |
diameter of the hose and exposed for 70 h to ozone air atmosphere in which
the ozone partial pressure is 50 + 5 mPa at 40 + 2°C (104 + 3.6°F), the outer
cover of the hose shall show no cracks when examined under 7X magnification.
The test hose shall be about 250 mm (10 in) longer than the mandrel

circumference.

Test in accordance with ASTM D 380.

(12 in). Test
and B2. HWhen
ominal outside

_.._ Distributed under license from the IHS Archive
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TABLE 4 - Tensile Strength of Hose Assembly
Size Types Al, A2, C, D Types B1, B2
wm in kg 1b kg 1b
4.8 3/16 91 200 91 200
6.4 1/4 113 250 181 400
8 5/16 159 350 272 600
9. 348 204 450
10 13/32 227 500 329 725
13 1/2 249 550 329 725
16 5/8 249 550 329 725
22 7/8 249 550 329 725
29 1-1/8 249 550 329 725
4.14 Cleanliness Test: The bore of all hose and-hose assemblies shdll be clean
and dry._ HWhen subJected to this test, there shall not be more |than
270 md/m (25 mg/ft2) of foreign mater1a1 The test hose shall not be
Tess than 300 mm (12 in). ' :

4.14.1 Progedure: Bend the hose or hose assembly to a "U" shape, the legs of the
"U" lbeing of equal length. Position the hose in a vertical glane and fill
the |hose to capacity with trichlorotrifluoroethane (refrigerant TF). Then
filfer the trichlorotrifiuoroethane through a prepared Gooch |crucible,
sinflered glass crucible;”or 0.8 um filter of known weight. After drying
at dpproximately 702€.(158°F) for 20 min, determine by weight| difference
the |[insoluble contamination. :

4.15 Impulsle Test: A.minimum of two hose assemblies shall .be installled in a test

fixturle and then-subjected to a pulsating pressure from 170 + 170 kPa (25 +
25 psi) to 2.6/MPa + 170 kPa (375 + 25 psi) at 30 to 40 cycles [per min using
a petroleum base hydraulic oil such as refrigerant oil, power steering oil or
automaltic transmission 011 having viscos1ty at 107 + 2°C (225 4 3.6°F) of 5.0
to 10.[07%eSt 107 + 0 cycles with
no leakage or failure. For types Al, A2, B1, B2, and D, the minimum bend
radius should be five times the nominal OD of the hose. For type C hoses,
see Table 3. . :

Test in accordance with SAE J343 JUN87, Tests and Procedures for SAE T00R
Series Hydraulic Hose and Hose Assemblies.

The phi (@) symbol is for the convenience of the user in locating areas where

technical revisions have been made to the previous issue of the report. If the

symbol 1s next to the report title, it indicates a complete revision of the report.
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