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SAE J2064 has be
permeation, and chg

-

rge density for this refrigerant are also included.

Other changes to this document include:

The addition of requfrements for “Type G” thermoplastic, textile reinforced, thermoplastic cover hose g

A change to the mini

Editorial changes to [several sections for improved clarity.

1. SCOPE

The scope of SAE |
gaseous R-134a, R-
the hose used in colipled automotive refrigerant air conditioning assemblies was included in SAE J2
been changed to esfiablish the requirements for factory anddield coupled hose assemblies. SAE J306
define requirements|for the hose used in these assembilies into its own standard. SAE J2064 also prd
values used in SAH J2727. The certified coupling ef.MAC hose assemblies is required in meetin
requirements.

2064 covers coupled hose assemblies intended for containing and circulating

A hose which has njet the requirements of SAE J3062 and certified in SAE J2911 shall be used as
assembly. A hose which meets the requirements of SAE J3062 does not ensure the assembly will m
of SAE J2064. It is [the hose assembly manufacturer’s responsibility to confirm that the assemblie
acceptance criteria for this specification.”"The hose assembly shall be designed to minimize permeati
contamination of thel system, and torbe functional over a temperature range of -30 to 125 °C. Specifig
are to be agreed upgn betweendser and supplier.

Bulk hose produced priorto the release of this standard in 2015 could be labeled “SAE J2064” an
requirements of SAH J3062

hose identification,

onstruction.

mum burst requirements for assemblies. The new requirements match the requirements of SAE J3143.

ubricant, liquid, and

152a, and/or R-1234yf refrigerant in automgtive air-conditioning systems. Historically, requirements for

D64. SAE J2064 has
P has been issued to
vides the necessary
g certain regulatory

part of the coupled
bet the requirements
b meet the specified
bn of the refrigerant,
construction details

d may not meet the
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J639 Safety Standards for Motor Vehicle Refrigerant Vapor Compression Systems

SAE J2727 MolHile Air Conditioning System Refrigerant Emission Charts for R-134a and R-1234yf

SAE J2911 Progedure for Certification that Requirements for Mobile Air Conditioning-System Jomponents, Service
Equjpment, and Service Technician Training Meet SAE J Standards

SAE J3062 Autgmotive Refrigerant Air-Conditioning Hose Requirements
SAE J3143 NonMetallic, Non-Reinforced Automotive Air-Conditioning Refrigerant Line Assemblyl Requirements
2.1.2 ASTM Publigations

Available from ASTM International, 100 Barr Harbor Drive, P.O¢-Box C700, West Conshohockgn, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM D380  Methods of Testing Rubber Hose

3. HOSE ASSEMBLY IDENTIFICATION

A hose coupling mdrked or tagged “J2064” signifies that it has been coupled, tested, and has met|the requirements of
SAE J3062 and SAE J2064 for the marked refrigerant(s). These hose assemblies shall be certifieq per SAE J2911 for
SAE J3062 and SAKE J2064. Metal stamping on coupling shall include SAE J2064 and shall be at Ieast 2 mm minimum
height and must be ¢lurable and readable«Inlieu of the metal stamping on the coupling, a durable tag| must be attached to
each hose assembly. The tag shall be metal or mylar with a protective plastic cover. The tag information and must be at
least 2 mm minimun} height, durable and readable, and shall include the following information:

e SAE J2064

o Name of hose agsembly, manufacturer

3.1 Hose Assembly.

Hose assemblies may be fabricated by the manufacturer, an agent for or customer of the manufacturer, or by the user.
Fabrication of permanently attached fittings to refrigerant hose requires specialized assembly equipment. A refrigerant hose
from one manufacturer may not be compatible with fittings supplied by another manufacturer. Similarly, assembly equipment
from one manufacturer may not be interchangeable with that of another manufacturer.

4. TESTING
The test procedures described in the current issue of ASTM D380 shall be followed whenever applicable.

For Type G hose, 6.14 and 6.15 of SAE J3143 are required for assembly qualification in addition to the testing detailed here
in SAE J2064.
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4.1 Sample Conditioning

411 Hose Types A, B,C,D,E,and F

Charged samples shall be stabilized for 24 hours at 23 °C £ 2 °C prior to testing. Samples shall be checked to ensure

specified charge and identify charge loss.

4.1.2 Hose Type G

Charged samples shall be stabilized for a minimum of 16 hours at 23 °C + 2 °C, 50% + 10% relative humidity prior to testing.

Samples shall be checked to ensure specified charge and identify charge loss.

4.2 Coupled Assembly Permeation Emission Test

4.2.1 Test Specinfens - 107 cm Samples

The test specimens

are to consist of four coupled hose assemblies that have 107 cm + 1.2.'cm”of ex

couplings. Three of the coupled hose assemblies are to be used for determining the permeation rate t

specific temperature

One end of each ho
(optional) or plugged
having an internal vd

4.2.2 Charging Pr
The coupled hose as

test samples (contrg
internal volume of th

The fourth coupled and plugged hose assembily is to be used forca\control hose.
5e assembly is to be fitted with a capped charge fitting. The othér end is to be a
with a fitting. If a canister is used, the coupled hose assembljes are to be connec
lume of 510 cm?® + 25 cm?® and having a minimum burst §trength of 8.6 MPag.

pcedure and Initial Weights

| sample not charged) are to be evacuated.then charged with liquid refrigerant

4.2.3 Temperaturg Exposure

The test temperaturg is 80 °C + 2 °C.

4.2.4 Establish Cd

nstant Loss Rate

Weigh the samples 3
must be 24 hours).

reached when the la

4.2.5 Loss Rate

No charged specimegn may lose more than 40 g during the first 24 hour period. The permeation rate for

be determined as fol

a.

t four readings are within 10% of the lowest reading or after 25 days, whichever

etermination

lows:

specimen and multiply by factors in Table 1 to obtain permeation rate.

semblies are to be weighed and recorded to 0:01 g to establish an initial weight ¢

e assembly and then reweighed. Cooling:af samples is recommended for ease of

t the end of the first 24 hour temperature exposure and weighing at periodic intery
he weighings shallbe reported in net loss of grams, charged sample weight loss 1
weight loss. The ne{ weight loss_versus time shall continue to be recorded until steady state is reag

posed hose between
hrough the hose at a

Itached to a canister
ed to canisters each

rior to charging. The
to 70% * 3% of the
charging.

als (minimum period
hinus control sample
hed. Steady state is
comes first.

each specimen may

For samples that meet the 10% rule: Establish the slope of steady-state net loss in grams per day for the 107 cm length

For samples that run for 25 days: The final weighing period, in which the data recorded will be used to determine the

permeation rate, shall be the last 5 days or 7 days of the test period. The samples during the final period shall be
weighed five times, at least 24 hours apart. The total net weight loss for the final period, divided by the number of days
in the period is multiplied by the factors in Table 1 to obtain the permeation rate.

At the end of the temperature exposure period, the refrigerant charge remaining shall be 50% of the original charge
minimum. At the conclusion of the test, the refrigerant charge in each specimen shall be exhausted to a suitable reclamation

container.
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Table 1 - Conversion factors

Nominal Multiply g/day

Hose Size Mean Hose ID by Factor Shown Multiply g/day
mm (inch) mm (inch)  to Obtain kg/m?/year to Obtain Ib/ft?/ year
8 (5/16) 8.1 (0.320) 13.414 2.748

10 (13/32) 10.6 (0.418) 10.251 2.100

13 (1/2) 13.0 (0.510) 8.358 1.713

16 (5/8) 16.1 (0.635) 6.749 1.383

19 (3/4) 19.4 (0.765) 5.601 1.148

In order to obtain conversion factor for hoses not listed in Table 1, use the following equations:

where:

D = inner diamefer (mm)

where:

D = inner diamefer (inches)

4.2.6 Acceptance

The coupled hose as
types are defined in

for kg/m?/year, Factor = 108.66/D

for Ib/ft?/year, Factor = 0.877/D

Determination

sembly shall not be permeable to a refrigerant loss at a rate greater than those lis
SAE J3062.

Table 2~Permeation limits

ted in Table 2. Hose

Refrigerant

Hose Type R-134a R-152a R-1234yf
A B 15¢kg/m?/year 18 kg/m?/year 18 kg/m?/yeaf
C|D,E, F, G 5:kg/m?/year 5 kg/m?/year 5 kg/m?/yeaf
Cu, Dy, Ey, Fy, Gu 15 kg/m?/year 1.5 kg/m?/year 1.5 kg/m?/year
u Designates ultrazlow permeation limit.
4.26.1 Post Testing

Type G hose istom

bet additional post burst test requirements per 6.2.6 item d. of SAE J3143.

4.3 Coupling Inted

Tity

Coupling integrity tests the ability of both the hose and the crimped fitting (coupling) to meet the following acceptance
criteria. SAE J3062 ensures that the specific manufacturer’s hose can be successfully coupled to a fitting. It is the hose
coupler’s responsibility to ensure that the combination of coupling type and specific hose manufacturer's hose material will
meet the following acceptance criteria at all possible combinations of dimensional tolerances.

For Type G hose, refer to 6.10 of SAE J3143 for test specimens, test procedure, and post testing.
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4.3.1 Test Specimens

Six coupled assemblies shall have 76 mm + 3 mm of exposed hose and 56 mm + 8 mm of straight tubing between the
couplings with suitable connector and sealed at the other (pinch-welding permitted). Each assembly is attached to a canister
with a minimum internal volume of 900 cm? and equipped with a charging fitting. The minimum canister volume ensures a
maximum pressure loss of 0.10 MPa between recharges. A seventh coupled assembly is used as a volatility sample to
account for weight losses not associated with refrigerant losses.

4.3.2 Test Procedure with the Appropriate Refrigerant
4.3.2.1 Charging

Calculate the internal volume of the hose and canister assembly. Charge the canister assembly with an amount of refrigerant
compatible lubricantequivalentio half of the infernal volume of the hose assembly. Calculate the chargg weight of refrigerant
by multiplying the sy$tem volume less the lubricant volume by using the table below. Evacuate the sample, without removing
the lubricant, and add the charge weight +1 g of refrigerant and record original weight. Check allittings to ensure against
extraneous refrigerapt leakage. After charging, agitate the assembly to ensure mixing with_the fubricant and wetting of all

internal surfaces. H@ses need to be dry to obtain accurate weighings. All weighings are to be made pt 18 to 29 °C to the
nearest 0.01 g. Note: All refrigerant properties were updated and calculated with REFPR®PVersion 9.1.
Table 3 - Charge density
Temperature Pressure Density
(°C) (MPa) (g/cm?)
R-134a 125 2.2 0.082
R-152a 125 2:2 0.054
R-1234yf 125 2.2 0.093
Example:
Hose Assembly Volyme = 19.8 cm®
Canister Volume = 1260 cm?
Lubricant Volume = (Hose Assembly-Volume)/2
=9.9cm?
Charge Weight = (CanisterVolume + Hose Assembly Volume - Lubricant Volume) x 0.082 g/cm?®
= (1260:cm® + 19.8 cm® - 9.9 cm?) x 0.082 g/cm?
= 1269.9 cm? x 0.082 g/cm?®
=404.13 g
4.3.2.2 Test Exposure

The assembly shall be oriented such that the liquid phase will always drain into the test coupling assembly. The test shall
include four exposure intervals with Test Option 1 or six exposure intervals with Test Option 2, each followed by a leakage
evaluation and possible recharging before the next exposure.

Test Option 1: The four exposure intervals in sequential order are as follows:

a. Exposure 1: 96 hours at 125 °C + 2 °C with canister pressure at 2.2 MPa(abs).

b. Exposure 2: 48 hours thermal cycling from -30 to 125 °C in a timer-controlled chamber. The chamber temperature shall
change every 4 hours and canisters shall reach the desired temperature within 3 hours after a temperature change.

c. Exposure 3: 96 hours at 125 °C £ 2 °C with canister pressure at 2.2 MPa(abs).

d. Exposure 4: 48 hours thermal cycling from -30 to 125 °C in a timer-controlled chamber. The chamber temperature shall
change every 4 hours and canisters shall reach the desired temperature within 3 hours after a temperature change.
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Test Option 2: The six exposure intervals in sequential order are as follows:

a.

b.

Exposure 1: 96 hours at 121 °C + 2 °C with canister pressure at 2.18 MPa(abs).

Exposure 2: 48 hours at -29 to 121 °C in a timer-controlled chamber. The chamber temperature shall change every

4 hours and canisters shall reach the desired temperature within 3 hours after a temperature change.

Exposure 3: 96 hours at 121 °C + 2 °C with canister pressure at 2.18 MPa(abs).

Exposure 4: 48 hours at -29 to 121 °C in a timer-controlled chamber. The chamber temperature shall change every

4 hours and canisters shall reach the desired temperature within 3 hours after a temperature change.

Exposure 5: 96 hours at 121 °C £ 2 °C with canister pressure at 2.18 MPa(abs).

Exposure 6: 48
4 hours and can
4.3.2.3 Leakage E

At the end of each €|
evaluated as follows

a. Examine each s

b. Wipe any visible
loss).

c. Ifthe netlossis

d. Flex test the co
ten flex cycles in
evaluate and no

e. Wipe any visible

within 7 g of orig
original weight &
at 125 °C.

4.3.3 Acceptance

a. Applies to six cq

hours at -29 to 121 °C in a timer-controlled chamber. The chamber temperaturg
sters shall reach the desired temperature within 3 hours after a temperature char

Fvaluation

Kposure interval, as soon as a canister assembly reaches room.temperature of 1

bmple and note any sign of leakage or abnormalities.

fluid from the hose assembly, then weigh and recaord the loss in grams for the inter

greater than 7 g, terminate the test.
ipled assembly on the canister to +15<degrees (8 degrees for hoses 19 mm |

approximately 10 seconds in each of two perpendicular planes on a coupling as|
e the presence of hissing (chargé.loss) or fluid leakage at each coupling.

inal weight. If not, recharge to original weight before continuing. Maintaining the
nsures that the canisterassembly Refrigerant restarting pressure shall be no les|

Determination

hister assemblies (12 couplings).

b. Maximum net wTight loss per canister (two couplings) per Test Option 1 or Test Option 2 shall nof

shall change every
ge.

B to 29 °C, it shall be

val (less the volatility

D or greater). Make
sembly. Immediately

fluid from the hose assembly and reweigh. Continue with the next exposure inferval if the weight is

weight within 7 g of
s than 2.0 MPa(abs)

exceed 10 g.

4.4 Assembly Bursting Strength

The minimum bursting strengths for hose assemblies are shown in Table 4. Test in accordance with ASTM D380.

Type G hose is to be subjected to additional burst testing per 6.4.3 and 6.4.4 of SAE J3143.
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Table 4 - Assembly burst pressure requirements

Peak Peak Burst Requirement at
Working Working Working Temperature/ Burst Requirement at
Temperature | Pressure Post-Test Burst Room Temperature
Description (°C) (MPag) (MPag) (MPag)
Liquid Lines 90 3.95 7.9 10.0
Discharge Lines 125 4.14 8.3 104
Suction Lines 56 1.46 29 3.6

441 Burst Pressure Rationale

Liquid line: Peak wagrking temperature is chosen below refrigerant critical temperature. Burst press
temperature is choseén as 2 times critical pressure. Burst pressure at room temperature is chosen as1
temperature burst pressure.

Discharge line: Peal working temperature is chosen based on maximum typical test and system temp
using compressors With higher discharge temperatures may require a hydrostatic burstrequirement at
temperatures as determined by the supplier and OEM customer. Burst pressure at-working temperat
times typical pressure relief valve pressure. Burst pressure at room temperatureis chosen as 12

ure at peak working
5% of peak working

erature. Applications
higher peak working
ire is chosen as two
b% of peak working

temperature burst pressure.

Suction line: Peak working temperature is chosen as maximum expectedyambient temperature. Burs{ pressure at working
temperature is chose¢n as two times saturated refrigerant pressure. Burst pressure at room temperaturg is chosen as 125%
of peak working temperature burst pressure.

4.5 Proof Test

All hose assemblies shall satisfactorily withstand a hydrostati¢ proof test with a minimum hydrostatic pressure equal to 50%
of the minimum required burst strength for a period notless than 30 seconds or more than 5 minutes.

4.6 Cleanliness Test

The bore of all hose pssemblies shall be clean and dry. When subjected to this test, there shall not be more than 270 mg/m?
of foreign material. Tlhe test hose shall not.be less than 300 mm.

4.6.1 Procedure

Bend the hose or hgse assembly. to a “U” shape, the legs of the “U” being of equal length. Position the hose in a vertical
plane and fill the hoge to capacity with suitable solvent. Then filter the suitable solvent through a prepgred Gooch crucible,
sintered glass cruciljle, or0,8 um filter of known weight. After drying at approximately 70 °C for 20 mjnutes, determine by
weight difference of fhe insoluble contamination.

5. COMPONENTS FOR FIELD-COUPLED HOSE ASSEMBLIES

It is the responsibility of the assembly manufacturer (“coupler”) to ensure that the assemblies meet the acceptance criteria
for this specification. However, it is acceptable for a hose and/or component supplier to accept this responsibility when the
following conditions are met.

5.1  Component Validation

For the validation of non-assembled components, the expected variation of the key performance characteristics of the
components to be used in a field coupled assembly shall be determined by statistical means. Field coupled assemblies shall
be constructed of components that are three standard deviations off of the mean as well as on the mean of the statistical
study and selected to provide the minimum, nominal, and maximum conditions for evaluation and validation. The variables
studied and represented in the validation shall include all variables, which significantly affect the performance of the hose
coupling (i.e., crimp diameter, hose OD, hose ID, stem OD, collar wall, etc.).
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5.1.1

Validation Tests

All tests within this specification must be conducted in order to validate a design. However, only the following tests are
required on the full range of assembly variations:

Burst
Coupling Integrity

5.2 Components Marking

Components to be sold unassembled, but with validation shall be durably marked as follows:

where p/n (part num
5.3 Component M
The component ma
describing exactly w
should be assemble
Upon request, the sU
6. NOTES
6.1

Revision Indic|

A change bar (l) loce

editorial changes, have been made to the previous issue @fthis document. An (R) symbol to the left

indicates a complets
publications, nor in d

PRE

“SAE J2064 — p/n”

ber) uniquely identifies both the component manufacturer and component partnu
pnufacturer’'s Responsibility

hufacturer selling a component marked “SAE J2064” shall supply\totheir cust
hich component goes together with which hose (supplier name,‘size, and part nJ

[ (including tool part numbers and tolerances) in order to achieve a validated hos

pplier shall furnish test data supporting Appendix A.

htor

ted in the left margin is for the convenienge of the user in locating areas where te

ocuments that contain editorial changes only.

FPARED BY THE SAEINTERIOR CLIMATE CONTROL STANDARDS COMMIT]

mber.

bmers a spec sheet
mber) and how they
e coupling.

Chnical revisions, not
of the document title

revision of the document, including technical revisions. Change bars and (R) aré¢ not used in original
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