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Foreword—This Reaffirmed Document has been changed only to reflect the new SAE Technical Standards Board
Format

1.

1.1

21

211

Scope—This SAE Standard covers reinforced rubber, reinforced thermoplastic, or otherwise constructed
hose, or hose assemblies, intended for conducting liquid and gaseous refrigerants for service connections
from mobile air conditioning systems to service equipment such as a manifold gauge set and vacuum pumps
or for use internally, in charging stations or service equipment intended for use in servicing mobile air-
conditioning systems.

The hose shall be designed to minimize permeation of refrigerants and contamination of refrigerant passing
there through and to be serviceable over a temperature range of —30 to 95 °C. Hose working pressure shall be

at least 3.4 MPa and the minimum burst pressure shall be at least 5 times.

References

Applicablg Publications—The following publications form a part of this specification to th¢ extent specified

herein. Un
SAE PUH
SAE J4
SAE Jj
SAE J¢
to

SAE J!
SAE J?

ARI Pusl
Floor, Arl

ARI 72
ASTM P

ASTM

less otherwise indicated, the latest issue of SAE publications shallzapply.
LICATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 1509
1—Automotive Air-Conditioning Hose

13—Refrigerant Flare Fittings

39—Safety Practices for Mechanical Vapor Compression Refrigeration Equipmern
Cool Passenger Compartments of Motor Vehicles

P197—Service Hose Fittings

p210—HF C-134a Recycling Equipment for Mobile Air-Conditioning Systems

ICATIONS—Available from Air Conditiening and Refrigeration Institute, 1501 Wilsor
ington, VA 22209.

0—Refrigerant Access Valvesand Hose Connectors
IBLICATIONS—AVvailable from ASTM, 100 Barr Harbor Drive, West Conshohocken,

D 380—Methods\of Testing Rubber Hoses

5-0001.

t or System used

Boulevard, Sixth

PA 19428-2959.
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3. Definitions

3.1 High-Side Service Hose—A hose connected between the vehicle high-side service port and the manifold
gauge set or equipment. For CFC-12 (R-12), it includes a 1/4 female refrigeration flare (FFL) nut on both ends
and a shutoff device within 30 cm of the end connected to the serviced system or equipment. For HFC-134a
(R-134a), it includes a high-side coupling, as defined in SAE J639 and a shutoff device within 30 cm of the
connection to the serviced system or equipment, and a 1/2 ACME female nut on the other end.

3.2 Low-Side Service Hose—A hose connected between the vehicle low-side service port and the gauge
manifold, or equipment. For R-12, it includes a 1/4 female refrigeration flare (FFL) nut on both ends and a
shutoff device within 30 cm of the end connected to the serviced the system or equipment. For R-134a, it
includes a low-side coupling, as defined in SAE J639, and a shutoff device within 30 cm of the connection to
the serviced [System or equipment, and a 172 ACNME Tfemale nut on the other end.

3.3 Utility Hoser—A hose connected between the manifold gauge set and the service equipmgnt (vacuum pump,
charging eqyipment, recovery/recycling unit). For R-12, it includes a 1/4 FFL nut‘on both ¢nds and a shutoff
device withir] 30 cm of the end connected to the serviced system or equipment. For R-134a, it includes a 1/2
ACME female nut on both ends and a shutoff device within 30 cm of the conngéction to the serviced system or
equipment.

3.4 Internal Hoge—A hose connected between components within or(@s part of service ¢quipment. If the
connection i$ made external to the unit, it shall be a wrench tight.cennection different than those described in
high-side sefvice hose, low-side service hose and utility hose as)previously defined.

3.6 Charge Coupling, used with R-134a—The female connéctor intended to be used with the vehicle service
fittings (portg) as identified in SAE J639.

3.6 The 1/2 ACNIE Female Nut—\Was established for_connecting service hoses to R-134a reffigerant containers
to prevent crposs contamination of refrigerants. After consideration of existing fittings for reffigerant containers
along with manufacturing and safety concerns, it was determined that possible cross threading of metric
threads could occur. Establishment of the 1/2 ACME thread reduces the chance of crosg threading service
hoses resulting in leakage and safety canecérns.

4. Hose Assembly Construction

41 R-12Hose

4.1.1 No color, fitting restrictions, or shutoff device requirements shall apply to internal hoses.| Hoses which use
internal or [external wrench tight connections shall be exempt from fitting requirements pgrtaining to the end
of the hos¢ so connected.

4.1.2 High-side $érvice hoses, low-side service hoses, and utility hoses shall be constructed with 1/4 FFL nuts on
both ends and shall have a shutoff device within 30 cm of one end of the hose.

4.1.3 A valve core depressor shall be provided on the same end of the hose as the shutoff device. In most cases,
valve core pins on the male fittings are located per ARI Standard 720 refrigerant access valves and hose
connectors, but other locations have been used.

4.1.4 Adapters will be used to account for different high-side vehicle service fittings per SAE J639.

4.1.5 Colors for various hoses shall be:

4.1.5.1 Low-Side Service Hose—Solid blue is preferred with optional black with continuous blue stripe.
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4.1.5.2 High-Side Service Hose—Solid red is preferred with optional black with continuous red stripe.
4.1.5.3  Utility Hose—Solid yellow or solid white is preferred with optional black with yellow or white continuous
stripe.
4.1.5.4 Additional marking as noted in Section 6.

4.2 R-134a Hose

421

422

4.2.2.1

423

424

4.2.4.1

4.2.4.2

4.2.4.3

4.2.4.4

No color, fitting restrictions, or shutoff device requirements shall apply to internal hoses. Hoses which use
internal or external wrench tight connection shall be exempt from fitting requirements pertaining to the end of
the hose so connected.

High-side
a 1/2 ACNM
coupling €
defined in

Hoses s
connecti
the othe

SAE J639.

on for service replacement of the hose portion is optional. The replacement
[ requirements (no charge coupling) of this document.

Bervice hose and low-side service hose shall be constructed with the charge.c
E female nut per SAE J2197 on the other end, and a shutoff device within 3
nd. Charge couplings for high- and low-side shall meet the requirements and be compatible as

iupling on one end,
cm of the charge

hall be constructed with the charge coupling integral. As defined.in SAE J2197 |a 14 mm threaded

nose shall meet all

Utility hose shall have 1/2 ACME female nut per SAE J2197 oh'both ends and a shutoff device within 30 cm

of one end.

J2197.

Colors for
Low-Sid
High-Sig

Utility He

various hoses shall be:
e Service Hose—Solid blue with black stripe.
e Service Hose—Solid red with_black stripe.

pbse—Solid yellow with black stripe.

See Figdire 1 for stripe and/marking detail.

] 7\ ﬂ
2 I )
SAE J2196/ R134a N /IQ\j

HFC-134a J \

The end with the shutoff device shall also include a valve core depressor cdmpatible with SAE

PRINTING & STRIFE S3mm MINIMUM N
MANUFACTURER

REPEAT LD. SPACING 30cm MAXIMUM ASSEMBLER
INFORMATION

‘ SAE J2196 ( ) 130 DEGREE

CFC-12

FIGURE 1—SERVICE HOSE

4.2.4.5 Additional marking as noted in Section 6.
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refrigeration fitting

SAE J2196 Stabilized NOV2011
5. Hose Manufacturer
5.1 Standard sizes are shown in Table 1. In general, the nominal size is determined by the
rather than the hose |.D.
TABLE 1—STANDARD HOSE SIZES
Nominal Size Hose I.D. (min) Reference

1/4 inch 4.4 mm

3/8 inch 8.0 mm
6. Hose Identification
6.1 The hose shpll be identified with "SAE J2196" marking. For R-134a refrigerants "SAE J219

is required.
6.2 OnR-134ah

6.3 Manufacture
from the reff|

6.4 The external

6.4.1  The printe

to exceed
7. Testing—Th
7.1 Test Condit
7.1.1  The tempsg

7.2 Refrigerant

oses, the refrigerant designation is associated with the stripe and identified in |

I's and assembler identification shall be located on the’ external surface of the
gerant marking as identified in Figure 1.

hose identification should be durable for the life ‘'of'the hose.

] information and stripe as required shall be~3 mm minimum in height, and she
A distance of 30 cm between start and end of the identification.

ons
rature of the testing chamber shall be maintained at 23 °C + 2 °C.
Containment

hssemblies shall not permit refrigerant loss of marked refrigerant (R-12, R-134
/m2/year 20 Ibs/ft2 year) when tested at 49 °C £ 2 °C.

hmenttest is designed to measure, by loss of mass, the rate of refrigerant loss

5 R-134a" marking

Figure 1.

hose 180 degrees

Il be repeated, not

e test procedure described in the current ASTM D 380, shall be followed whengver applicable.

h) at a rate greater

m and a 21 MPa

atire roaauired—consiste of canistere with intearnal valiimes - of A75 1o 1000 c4
tHS—egtHrea—6eRSStHS—o—caiSters—WH—HeHeh— oo s—o+—4+ to—tdou—6t

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 weight
scale capable of mass measurements to 0.1 g accuracy.

7.21 Test hose
than 9.8 kg

7.2.2 The contai

7.2.3 The appar

7.2.4

7.2.4.1

7.2.4.2

TEST SAMPLE PREPARATION

Four hose assemblies, having a free hose length of 1 m, are to be tested.

Three of the hose assemblies shall be used for determining the loss of refrigerant and the fourth assembly

shall be run as an empty plugged blank to be used as the reference for determining the mass loss of the
other hoses.
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7.24.3

7.2.4.4

7.24.5

Measure the free length of hose in each assembly at zero gauge pressure to the nearest 1 mm. Connect
each of the four hose assemblies to a canister and obtain the total mass of each test unit including end
plugs to the nearest 0.1 g.

Load three of the test hose assemblies with 0.6 g of liquid refrigerant per cm?® of each test hose volume to
a total variance of £5 g.

Check the loaded test hose assembly with a halogen detector at a sensitivity of 11 g/year to be sure that
they do not leak. Any suitable method for safely loading may be used.

7.2.5 TEST PROCEDURE

7.2.5.1

7.2.52

7.2.5.21

7.2.5.3

7.2.5.4

7.2.5.5

7.2.5.6

7.2.5.7

7.2.5.8

7.2.5.9

7.2.5.10

7.2.5.11

7.2.5.12

7.2.5.13

Weigh tHe test samples and record the mass (weight) of each sample.

Place th¢ three loaded and one blank (uncharged) test units in the air oven at the spgcified temperature
(49 °C) fpr a period of 30 min = 5 min drive off moisture.

Do not bend the test sample hose in a curve with a diameter smaller than’20 times the outside diameter
of the hose while in the oven.

Removelthe loaded test sample units from the oven and weigh.

Check the test samples for leakage and weigh all samplesqotless than 15 min or mor¢ than 30 min after
removal from the oven.

Weigh the samples and compare the mass as recordéd in 7.2.5.1 to determine if the tesf| samples have lost
the test fefrigerant charge.

If the samples contain a refrigerant charge, usethe mass recorded in 7.2.5.5 as the origihal mass for future
weight Igss comparison.

Place the test samples back in thelair oven, within 1 h after completion of 7.2.5.¢, at the specified
temperafure for 24 h.

At the end of the 24 h periody femove the test samples, weigh and record the data in the same manner as
previously specified, andfeturn the test samples to the oven.

If a loss|of 20 g or greater occurs, discontinue the test, check for leaks, and repeaf the procedure as
defined ih 7.2.5.2!

The first|24 h-period is considered the preconditioning period. If the test samples as thecked in 7.2.5.9
have not|leaked, consider this recorded mass as the initial mass value.

Return the samples to the oven for 72 h.

Remove the samples from the oven and weigh and record the mass in the same manner as previously
described.

Calculate the 72 h mass loss and determine the effusion rate by subtracting the corresponding mass of the
blank from that of the loaded test sample unit. Express the refrigerant loss rate in kg/m2/year.
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7.2.5.14 Calculate the rate of loss of refrigerant mass for the loaded test sample unit as follows:
R=K/D*((A-B)/L1]1-[(C-E)/L2]) (Eq. 1)

7.3 Refrigerant/Oil (Lubricant) Exposure

7.3.1

7.3.2

7.3.2.1

7.3.22

733

7.3.4

7.4 Vacuum Tept

7.4.1

7.4.1.1

7.4.1.2

7.4.1.3

where:

A:
B:
C:
D:
E:
K:
R:

L1 =[Free length of loaded test unit, m
L2 =[Free hose length of blank test unit, m

Three 457|mm long samples of the hose assembly are required for this test.” The hose sh

this test.

The hose

Testing fpr R-12 hoses shall use SUNISO 5GS oil or equivalent.

Testing fpr R-134a hoses shall use ICI products lubricant (PAG) EMKAROX RL 118 or ¢

The hose

80 °C for 168 h.

Immediately following the exposure test, the.test sample shall withstand, without failure, th

assembly

The test sample hose shall have a free length of 610 mm.

The collapse of the hose shall not exceed 20% of the original outside diameter when su
pressurg (vacuum)-of 1000 um of Hg (microns) absolute for 2 min.

Bend thg test'hiose assembly to a "U" shape with the inside radius at the base of the "U"

nominal

Initial mass after preconditioning period of loaded test unit, g
Final mass after 72 h period of loaded test unit, g

Initial mass after preconditioning period of blank test unit, g
Nominal hose inside diameter, mm

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

38.7

ata_aof refaagerasnt-mace laoce kiloarame nar calara-maotornarvaar
e O Tre gt os 0SSO g oper—Sguaremeter—per—yeat

shall be filled to 70% capacity with a mixture of 95% reffigerant and 5% refriger

assemblies containing the refrigerant/lubricant mixture shall be immersed in

equired in 7.8 and the burst pressure in 7.7.

size'of the hose as identified in Table 1 in 5.1.

all remain intact for

ant lubricant.

quivalent.

ASTM Oil No. 3 at

e tensile test of the

bjected to reduced

being 20 times the

Apply a reduced pressure (vacuum) of 1000 um absolute 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.

7.5 Aging Test

7.5.1

The test sample hose shall show no cracks or other disintegration when tested as specified after aging at 95

°C+x2°C

for 168 h.

7.5.2 The test sample hose, which had been used for vacuum testing in 7.4, shall have a length of 610 mm.
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