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AUTOMOTIVE AIR CONDITIONING HOSE

N

2.
2.1

2.2

This speciffication covers reinforced rubber and reinforced thermopl
or hose asjsemblies, intended for conducting liquid and gaseous
dichlorodiff Tuoromethane (refrigerant 12) in automotive &iy conditig
systems. he hose shall be designed to minimize permeation of refr
and contamination of the system and to be serviceable“-over a temper
of -30 to [120°C (-22 to 248°F). Specific construction details are
upon between user and supplier.

MANUFACTURE :

Size: Stjandard dimensions are given in\Table 1.

Type Al _and A2 - Rubber, Textile Reinforced: The hose shall be bu
seamless joil resistant synthetic xubber tube. The reinforcement s
of textille yarn, cord, or fabricladhered to the tube and cover. T
cover shall be heat and ozonexresistant synthetic rubber. It is
that the [cover be pin-pricked-

NOTE: Commercial product normally offered for Type Al hose has be
braid reilnforcement of rayon textile yarn with a smaller OD than T
hoses. Type A2 hose. has been been a two braid hose. Hose fitting
Al and A2 hoses aré-not normally interchangeable.

astic hose,

ning

igerant 12
ature range
to be agreed

i1t having a
hall consist
he outer
ecommended

en a one
ype A2
s for Type

~

/
o/

SAE Technic_al Board .Rules' provide that: “This reportis published by SAE to advance the state of technical and engineer
The‘ use of this report is entirely voluntary, and its applicability and suitability for any particutar use, including any patent
arising therefrom, is the sole responsibility of the user.”

ing sciences.
infringement

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your

written comments and suggestions.

Copyright 1989 Society of Automotive Engineers, Inc.
All rights reserved.
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TABLE 1 - Automotive Air Conditioning Hose Dimensions™’
Inside Diemeter
Type Al, A2, Bl Type € Type B2, D®
Size
Max Min Max Min Max Min
mn in mm in mn in mn in o in mhn in mn in
4.8 3/16 5.1 | G2 4.6 | 0.182 | 5.4 | 0.214 4.8 | D.188
L0 7 FrO—T0r2F Gri—t—tree Cri——8r265 ——Br2i
8 5/16 8.6 | 0.337 7.8 | G307 8.3 | 0.327 7.6 | 0.300 8.7 | 0.343 8.0 | 0313
9.5 3/8 9.9 { 0.390 9.1 | 0.360
10 13/321 11.1 | 8.436 | 10.2 | 0.40 | 10,7 | 0.423 9.9 | 0.389 | 1l.1 | 0.437 | 10.3-/\0:406
13 1/2 13.6 | 0.535 | 12.4 | 0.490| 13.2 | U520 | 12.2 | 0.480 | 13.7 | 0.539 | 12.7\} 0.500
16 5/8 16.8 | 0.660 | 15.6 | 0.615 ] 16.5 { 0.650 | 15.2 | 0.680 | 16.9 | 0.667 |'15.9 } 0.625
- 74 233 | W97 | 72.2 1 H2Y
2 1=1/8 98 | WATIN| Ry | 142y
Outside Diameter
Type Al Type A2 Type Bl Type P Type BY, p°
Max Min Max Min Max Min Max Max Min
m i mm in mm in mm in mm in mm in mm in mm in mm in
13.7 | 0.530 | |12.7 | 0.500
15.1 0.394 13.5 0.532 16.5 0.648 15.3 0.602 a.3 0.328
1.4 | 0.450] 17.6 | 0.695 | [16.7 | U.656
19.1 { o.150 ] 17.5 | 0.688 | 19.8 | 0.781 | 168.3'J\QJ719 { 18.8 | 0.742 | 17.7 | 0,696 | 13.5| 0.530
15.2{ 0.600| 20.0 | 0.789% | |18.9 | 0.743
23.0 | 0.908 | 21.4 | 0.844 | 23.8 | 0.937 | 222 | 0.875 | 2).2 | 0.835 |- 20.0 | 0.789 | 16.1 | 0.635| 24.0 ) 0.945 }|22.8 | 0.89%
25.4 1.poo | 23.8 0.937 26.2 1.3 24.6 0.969 | 23.8 0.937 22.2 0.875 18.8 0.740| 28.0 | l.101 26.8 1.055
28,5 bej24 7.4 1.2 9.4 1 al56 27.4 124 27.0 1802 .4 a0 | 23.4 92U 32.2 1,266 AING .28
Uy b dausE | [543 ] Laany
%Dimensions for 3{16 in size apply/anly to Type B2 hose.
bFitting compatib]lity-fittings-for thermoplastic hose may not necesssrily be interchangesble. Therefore, it is recommended thgt fittings for hose be
properly matched. ittings or hose manufacturers' recommendstions, or both, should be followed.
CLoncenlricity beged un tut@l=indicelur resding between inside bure of huse snd ouler surfece of hure shaell not exceed the fullgwing valuess
Types Al, A2, Bl, B2, and D Type C
Sizes 6.4 mm (1/4 in) and under 0.8 mn (0. WU in) Sizes 6.4 mn (1/4 in) end under

0.5 mm (0.020 in)

Sizes over 6.4 mm to 22 mm 1.0 om (0.040 in) Sizes over 6.4 mm to 13 mm 0.6 mm
(1/4 to 7/8 in) (0.5 in) (1/4 to 1/2 in)
Sizes over 22 mn (7/8 in) 1.3 mm (0. B0 in) Sizes over 13 mm (1/2 in)

0.8 mm (0.030 in)
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2.3

2.4

2.5

3.

4.

4.1

4.2

Type Bl and B2 - Rubber, Wire Reinforced: The hose shall be built having a
seamless oil resistant synthetic rubber tube. The reinforcement shall consist
of steel wire adhered to the rubber tube. 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 Bl 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 100R5 hose fittings. Hose fittings
for Types Bl and Type B2 are not normally interchangeable.

Type C 4 Thermoplastic, Textile Reinforced: The hose shall have|a
thermoplastic tube. The reinforcement shall consist of suitable|textile
yarn. The outer cover shall be heat and ozone resistant. oIt is|recommended
that thg cover be pin-pricked.

Type D 4 Thermoplastic, Textile Reinforced, Rubber Covered: The[hose shall
have a thermoplastic tube. The reinforcement shall~tonsist of tmxtile yarn,
cord, o fabric adhered to the tube and cover. It is recommended that the
cover be pin-pricked.

HOSE IDENTIFICATION:

The hose|shall be identified with the SAE. number, type, and size ¢f inside
diameter|in fraction of inches or metric mm equivalents, or both,|and hose
manufacturer's code marking. This marking shall appear on the outer cover of
the hose|at intervals not greater than 380 mm (15 in).

TESTING:

The test|procedures described in the current issue of ASTM D 380 shall be
followed |whenever applicable.

Test Conditions: The temperature of the testing room shall be maintained at
23 + 2°C (73 + 3:6°F). The temperature of the test hose or hose|assemblies
shall be stabilized for 24 h at the testing room temperature pri¢r to testing.

Permeation.Tests: Hose and hose assemblies shall not permit effysion of
refrigerant 12 at a rate greater than that listed in Table 2 whenp tested at
the spec+f+ed—temperatUreT——Hose—and—hose—assemb++es—+ﬂteﬁded—fox high

pressure side service (discharge and liquid 1ine applications) shall be tested
at 100 + 2°C (212 + 3.6°F). Hose and hose assemblies intended for Tow
pressure side service (suction line 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 c¢m3 (29 - 32 ind)

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
Temperature

Maximum Allowable Loss
Refrigerant 12

Reference
Pressure

of

°C

kg/m2/yeard 1b/ft

2/yearad

Types B2 Types

Types

°F psig AT, A2, Bl c, D AT AZ,

Types B2
AT, A ]

1]

100
80

20
12

212
176

470
320

93
58

22
14

(SR &, ]

aBased on

4.2.1

nternal surface area of the hose.

Four hose assemblies, having a free hose length of
Three of the hose assemblies ‘shall be used for dete
f refrigerant and the fourth assembly shall be run as an
to be used as a means of determining the mass loss of th

Proce
requi
loss

blank
alone

e the free length of hose)in each assembly at zero gage
arest 1 mm (0.04 in). . Connect each of the four hose ass
er and obtain the tetal mass of each test unit including
arest 0.1 grams.

hree of the test'units with 0.6 mg of liquid refrigerant

test units.with a halogen detector at a sensitivity of
years) to-be sure that they do not leak.
loading may be used.

ggested methods are as follows:

1 mare
rmining the

empty plugged
e hose body

pressure to
emblies to a
end plugs to

12 per mm3

h test unit!s,volume to a total variance of +5 grams. Check the

11 g/year (1

Any suitable mepthod for

Method T - Hose assemblies may be conveniently loaded by condl
hose assemblies, connected canisters, and refrigerant 12 cylin
box for 4 h minimum at a temperature below the boiling point o
refrigerant 12. Using the density of the refrigerant 12 at th
temperature, the proper load weight may be calculated in terms
that temperature. While keeping the refrigerant 12, hose asse
connected canisters at the conditioning temperature, they may

measuring the calculated volume of liquid refrigerant 12 with

The filled hose assemblies and connected canisters should be ¢
still at the conditioning temperature, but may be removed from
to complete the tightening to ensure proper seal.

tioning the
der in a cold
f the

e conditioning
of volume at
mblies, and

be loaded by

a graduate.
apped while
the cold box
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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

suitab

refrigerant 12 cylinder,

le valves and connections. A suitable apparatus consists
Tiquid accumulator,

metering the required charge.

of a

piston pump, and controls for

Place the three loaded and one blank test units in the air oven at the
specified test temperature for a period of 30 + 5 min to drive off surface

moisture. Do not bend the hose in a curve w1th a diameter smaller than 20
times kK the loaded
test upits for leakage and weight all test units not 1ess than\ [[5 min or
more than 30 min after removal from the oven. Record the mass pbtained as
the orfiginal mass.
Place the test units back in the air oven at the specified tempprature for
24 hours. At the end of the 24 h period, remove the-test units|, weight in
the same manner as previously specified, and return to the oven| If a loss
of 20 g or more occurs, discontinue the test, check for leaks, pnd repeat
test procedure.
Consider the first 24 h period as the preconditioning period. Ppisregard the
mass 1pss during this period in final calculations. Seventy-twp hours after
the prpconditioning weighing, weigh inithe same manner as previpusly
descriped. Calculate the 72 h mass-toss. Determine the effusipn rate by
subtrapting the corresponding mass doss of the bltank from that of the loaded
test upit. Express the effusiop,rate in kg/m/year or 1b/ft2/ypar.
Calculpte the rate of loss of refrigerant 12 mass for the loaded test units
as folflows:
R s (A-B) (-8 K
L] L2 D
Where: A = dnitial mass after preconditioning period of lopded test
unit, g.
B..= Final mass after 72 h period of loaded test unift, g.
€ = Initial mass after preconditioning period of blpnk test
unit, g.
D E_Ngm1na1 hose inside diameter, mm.
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.
Ly = Free hose length of loaded test unit, m.
Lo = 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.
Ly = Free hose length of loaded test unit, in.
Ly = Free hose length of blank test unit, in.
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4.3 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
required. 1 This test may be conducted as a separate test or as part of the
Permeation Test by running the 24 h preconditioning period at 107 + 2°C
(225 + 3.6°F).

4.4 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 hours. The
mandrel used shall have a diameter eight times the nominal OD for Types Al,
A2, B1, B2, and D, and shall have a diameter twice the minimum bend radius
shown iff Table 3 for Type C. The test unit snatl have a tree hoje length not
less than 300 mm (12 in) or more than 1000 mm (39 in).

TABLE 3 - Minimum Bend Radius for Type C Hose
Size Minimum Bend Radiys

m in mm ' in

4.8 3/16 51 2.0
614 1/4 76 3.0
8 5/16 89 3.5
9J5 3/8 102 4.0
10 13/32 114 4.5
13 1/2 127 5.0
16 5/8 165 6.5

4.4.1 Procedure: Coil the~uncapped hose assembly around the mandrel|of the

designated size, % Place in a circulating air oven for the time|and at the
tempetature specified. After removal from the oven, allow the|hose assembly
to cogl to réom temperature, then open the hose assembly to a ptraight
Tength and ‘eéxamine the hose externally for cracks or other disfintegration.
Place |[the-hose assembly under an internal hydrostatic pressurelof 2.4 mPa
(350 pgsi) for a period of 5 minutes. Report any leakage through the hose as
evidence of cracking.

4.5 Cold Test: The hose shall show no evidence of cracking or breaking when

tested as specified. The mandrel used for Types Al, A2, Bl, 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).

TFailure of this test is indicated by a weight loss exceeding 20% of the
original refrigerant 12 mass.
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4.5.1

4.6

4.6.1

4.7

4.8

4.9

Proced

12 at

Load the test hose assembly to 70% of capacity with
For convenience, the hose assembly and

ure:
room temperature.

refrigerant
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.

P1

ace the

loaded hose assembly in an air oven at 70 + 2°C (158 + 3.6°F) for 48 hours.
Remove hose assembly from the air oven and allow it to cool to room

temper

ature. Allow the liquid to remain in the hose assembly.

Place the

hose assembly in a straight position along with designated size mandrel ina

cold ¢

hamber at -30°C (-22°F) for 24 hours. The cold chamber s

hall be

capable of maintaining a uniform atmosphere of cold dry air or a mixture of

air an
(+3.6°
throug
within
room t
under
5 minu

Vacuum Test:

exceed 2
pressure

Procedire:

than 6
be sub
burst

the ba
hose.

bent h
hose i
hose a

Length C

d carbon dioxide at the specified temperature with a tole

180 deg over the mandrel of the designated size at a.-Un
a time period of 4 - 8 seconds. Allow the hose assembly
emperature and exhaust the refrigerant 12. Place the’ hos
in internal hydrostatic pressure of 2.4 mPa (350 psi) for
res. Report any leakage through the hose as eyidence of

The
D% of the
(vacuum)

collapse of the outside diameter of* the hose sh
original outside diameter when Subjected to a r
of 81 kPa (24 in of mercury) for 2 minutes.

ire: The test hose assembly shall have a free hose lengt
0 mm (24 in) nor more than 1000 mm (39 in). This hose a
jected to the vacuum test followed by length change test

test. Bend the hose assembly-to a "U" shape with the ins
e of the "U" being five times the nominal outside diamet
Apply a reduced pressure {vacuum) of 81 kPa (24 in of me
hse assembly for 2 minutes. At the end of the 2 min peri
£ still under reduced.pressure, measure the outside diame
t the base of the "U," to determine the minimum diameter

hange: A1l hoséutypes shall not contract in length more

elongate
in accor

Bursting| Strength: A
bs except the 5/8 ID Types Al and A2 shall be 12 mPa (1750 psi).

assembli
5/8 ID T
have min

more than 2% when subjected to a pressure of 2.4 mPa (35
dance with ASTM D 380.

The minimum bursting strength for all hose an

ypes A1 and A2 are intended for low pressure side service
imum bursting strengths of 8.5 mPa (1250 psi).

rance of +2°C
nber, bend it
form rate

to warm to

b assembly

a period of

cracking.

11 not
bduced

h not less
ssembly shall
and then

ide radius of
pr of the
rcury) to the
nd, while the
ter of the

in any plane.

than 4% or
D psi). Test

hose

and shall

Test in ajccordance

with AST

Proof Test:

U 30V.

A1l hose shall satisfactorily withstand a hydrostati

¢ 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 minutes.
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4.10 Extraction Test:

The extractables of the inside surface of the

4.10.1

4.11

4.11.1

4.11.2

4.13

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

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

Procedure:

Fill the hose assembly to capacity with

trichlorotrifluoroethane (refrigerant TF) and then empty it immediately to

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

Load the hose assembly to appro
For conven

ximately 70%
ience, the

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

(158
asse
a wet
refri
(158
Repor
squar
of ti

Change |

1iquld state.

PTace the fToaded hose assembly in the air oven
+ 3.6°F) for 24 hours. At the end of the aging period,
bly to -34°C (-30°F) or colder and pour the liquid xefri
ghed beaker and allow it to evaporate at room temperatur
gerant 12 has evaporated, condition the beaker at ‘approx
F) for 1 h to remove condensed moisture, then, wetgh the
t the extract in terms of grams per square meter (millig
e inch) of the hose inner surface based on‘the nominal i
e hose.

in_Volume:

Rubbg

r Materials: A specimen preparedofrom a rubber material

the hose shall show a volume change between -5 to +35% within

remo
- tempe

Thermoplastic Materials:

al from ASTM 011 No. 3 in which it has been immersed for
rature of 100 + 2°C (212 +\3.6°F)>. Test in accordance w

Arspecimen prepared from a thermopl

tube

shall show a volume-.change between -35 to +5% when measu

5 min after removal from_ASTM 0il No. 3 in which it has been

70 h
ASTM

Tensile Test of Hose Assembly:

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

D 380.

The minimum force required to-s

hose fy
hose aj
in accd

rom the coupling shall not be less than specified in Tabl
semblyshall have a minimum free hose length of 300 mm <
prdance with ASTM D 380.

Ozone

Tesk:

This test is not applicable to hoses of types Bl a

at 70 + 2°C
thill the hose
gerant 12 into
. After the
imately 70°C
peaker again.
rams per

hside diameter

inner tube of
5 min after
70 h at a

astic material
red within
immersed for
cordance with

pparate the
p 4. The test
12 in). Test

hd B2. Hhen

the hose is bent around a mandrel with a diameter 8 times the nominal
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.

ith ASTM D 380.
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TABLE 4 - Tensile Strength of Hose Assembly
Size Types Al, A2, C, D Types B1, B2
mm in kg . 1b kg 1b
4.8 3/16 91 200 91 200
6.4 1/4 113 250 181 400
8 5416 159 350 272 600
9.5 3/8 204 450
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 Cleanlipess Test: The bore of all hose and. hose assemblies shalfl be clean
and dry|. When subjected to this test, there shall not be more than
270 mg/me (25 mg/ft2) of foreign material, The test hose shall |not be
Tess than 300 mm (12 in).

4.14.1 Procedure: Bend the hose or hose@ssembly to a "U" shape, the| legs of the
"U" being of equal length. Position the hose in a vertical pllane and fill
the hpse to capacity with trichlorotrifluoroethane (refrigerant TF). Then
filter the trichlorotrifluoroethane through a prepared Gooch cjrucible,

ed. sintered glass crucible,(or 0.8 um filter of known weight. Af{ter drying
at approximately 70°C . (158°F) for 20 min, determine by weight |difference
the ipsoluble contamination.

4.15 Impulse| Test: A minimum of two hose assemblies shall be installled in a test

fixturel and themsubjected 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 petrofleum, base hydraulic oil such as refrigerant oil, power stieering oil or
automatfic t¥ansmission oil having viscosity at 107 + 2°C (225 + [3.6°F) of 5.0
to 10.0 ¢St, at 107 + 2°C (225 + 3.6°F) for a minimum of 150 000 cycles with
no leakage orfaiture—Ffor—types A A2, B B2, —andb;—thembnwimum 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.
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